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IIIII IIII IIII *159159* CONTENT DISTRIBUTION SYSTEM, DESCRIPTION DATA
DISTRIBUTION APPARATUS, CONTENT LOCATION MANAGEMENT APPARATUS, DATA
CONVERSION APPARATUS, RECEPTION TERMINAL APPARATUS, AND 5 CONTENT
DISTRIBUTION METHOD CROSS REFERENCE TO RELATED APPLICATIONS This
application is based upon and claims the benefit of 10 priority from the
prior Japanese Patent Applications No. P2001-367351) filed on Nov. 30 2001
and the prior Japanese Patent Applications No. P2002-316501, filed on Oct.
30 2002; the entire contents of which are incorporated herein by reference.
1 ~~ BACKGROUND OF THE INVENTION 1. Field of the Invention ''0 The present
invention relates to a content distribution system, a description data
distribution apparatus, a content location management apparatus, a data
conversion apparatus, a reception terminal apparatus and a content
distribution method, which distribute multimedia contents (such as, audio
'?;i data and video data ) . 2. Description of the Related Art In recent
years, the Internet has become popularized. :;cl hs a result , various
contents have been transmitted/received   2 between communication terminal
apparatus over the Internet. Particularly, broadband access links has
become possible through the birth of ADSL, FTTH, and IMT-2000. Accordingly,
distribution of high capacity multimedia contents (such as, 5 audio data,
and video data) has been realized. FIG. 1 is a diagram illustrating the
configuration of a conventional multimedia content distribution system. The
distribution system includes a first distribution apparatus 21 (SMIL data
distribution apparatus) storing multimedia 10 content description data. The
first distribution apparatus 21 transmits the data to a reception terminal
apparatus 23. The distribution system includes a second distribution
apparatus (contentdistribution apparatus)22thatdistributesmultimedia
contents to a reception terminal apparatus 23; the reception 15 terminal
apparatus 23 that receives and replays the multimedia contents; and a
network 20 that links each of the apparatus. For example, the multimedia
content description data is data that includes, in a predetermined
'language, the location information (such as, an IP address or an URL) of 



20 apparatus in which multimedia contents exist, layout information, and
time information (such as time information concerning synchronization
timing of audio and video data and display timing of audio and video data).
An example of this a predetermined language may include Synchronized
Multimedia Integration Language (SMIL). FIG. 2 is a diagram showing an
exemplary description of SMIL (an example of multimedia content description
data). In FIG. 2, the portion (such as, the portion [<region
id="a"top="5"left="5"width="180"height="5"/>])surrounded by :;t~ [layout>]
and [</layout>] indicates that the content is   3 displayed upon a display
screen of the reception terminal apparatus 23 as described below. In other
words, on the display screen, the multimedia content specified by [region
id="a"] is displayed at a position of 5 pixels from the top and 5 pixels
from the left, and with a width of 180 pixels and height of 180 pixels. In
FIG. 2, the portion surrounded by the first pair of [<par dur="10s">] and
[</par>] represents such apparatus that distributes the above content
during the first ten seconds of 70 content distribution. "<audio
src=rstp://haisen-souchi-103/content-A-l.mp4/>" indicates the following in
FIG 2. Namely, an apparatus that has a Uniform Resource Locator (URL)
referred to as [rstp://haisen-souchi-103/content-A-l.mp4] distributes 7~
audio data. The URL indicates that a content distribution apparatus
referred to as [haisen-souchi-103] distributes the content referred to as
[content-A-l.mp4] using a session control protocol called Real Time
Streaming Protocol (RTSP). "<video
src="rtsp://haisen-souchi-103/content-V-l.mp4" ''0 region -"a"/>" shown in
FIG.2 indicates that the content distribution apparatus referred to as
[haisen-souchi-103] distributes the content referred to as
[content-A-l.mp4] using PTSP . On the other hand, in FIG . 2 , the portion
surrounded by the second pair of [<par dur="10s">] and [</par>] represents
'':> such apparatus that distributes the above content between the tenth
second from starting content distribution and the twentieth second from
starting content distribution. In FIG. 2 , the portion surrounded by the
third pair of [ <par dur="10s"> ] and [</par>] represents such apparatus
that distributes the ;1O above content between the twentieth second from
starting content   4 distribution and the thirtieth second from starting
content 



distribution. The description of the operations of a conventional
distribution system is provided as follows. FIG. 3 is a sequence diagram
showing the operations of the conventional distribution system. In step
S1100) the reception terminal apparatus 23 transmits a request for
multimedia content description data concerning a predetermined multimedia
contents (such as, 70 musical contents) to a distribution apparatus. In
step S1110, the first distribution apparatus 21 transmits the multimedia
content description data (such as, SMIL data) corresponding to the
predetermined multimedia contents to the reception terminal apparatus 23.
For example, i ~ the a predetermined multimedia contents are assumed to be
stored in the second distribution apparatus 22. In step S1120, transmission
control processing for the multimedia contents is executed according to
RTSP between the reception terminal apparatus 23 and the second
distribution `?( apparatus 22 . For example , the exchange of data
concerning the data transmission method between the reception terminal
apparatus 23 and the second distribution apparatus 22 is executed according
to RTSP. Then, a connection between the reception terminal apparatus 23 and
the second distribution apparatus `35 22 is established, and the data
transmission method is determined. In step S1130, the second distribution
apparatus 22 transmits the predetermined multimedia contents to the
reception terminal apparatus 23 according to the determined ..U
l:ransmission method. Transmission of the multimedia contents   5 is
processed with Real-time Transport Protocol (RTP). In this manner, when the
reception terminal apparatus 23 transmits a request for a predetermined
multimedia contents to the SMIL data distribution apparatus 21, the
predetermined distribution apparatus 22 then transmits the above multimedia
contents to the reception terminal apparatus 23. 



However) the conventional technology has the following problems. In the
case where the reception terminal apparatus 23 obtains contents from a
distribution apparatus located at 10 a distance over the network, a large
amount of network resources are consumed in content distribution . In such
case , for example, at least one of network congestion) decrease in
transmission bit rate, or bit error occurs. As a result, there is the
problem of content distribution quality decreasing. Conventionally, there
is the technology of locating a cache apparatusonthe network.
Inthisconventionaltechnology, a cache apparatus located near the reception
terminal apparatus 23'temporarily stores contents. Then) the reception
terminal apparatus 23 is able to obtain the contents from the cache `?0
apparatus . By this means, the reception terminal apparatus 23 can access
the cache apparatus located near by rather than the distribution
apparatuslocated at a distance over the network. As a result ) the response
time for the request of the reception 2~_~ terminal apparatus may be
reduced. Furthermore, consumption of network resources may be reduced.
Furthermore, occurrence of network congestion as well as the decrease in
data quality due to bit error may be controlled. The distribution system
that utilizes such cache ~~0 apparatus includes for example, the
conventional technology   



6 as described below. '~ A cache apparatus that determines whether or not
storage of data is performed according to priority of data  is disclosed in
the prior art of Japanese Patent Application Laid-Open No. 2000-209258. The
following technology is disclosed in the prior art of Japanese Patent
Application Laid-Open No. 2000-250803. A cache apparatus pre-fetches a Web
page with a high jump probability among Web pages linked to a WWW page. The
cache apparatus then quickly transmits a 7CJ response for the Web page
request to the reception terminal apparatus. In the prior art of Japanese
Patent Application Laid-Open No. 2000-276425, in the case where the
reception terminal apparatus moves , the cache apparatus that is close to
the 15 reception terminal apparatus pre-fetches contents before the content
request is transmitted from the reception terminal apparatus. The following
technology is disclosed in the prior art of Japanese Patent Application
Laid-Open No.2000-293424. When 30 the cache apparatus stores data and
transmits data to the reception terminal apparatus, the cache apparatus
performs operations for storing data independent from the operations of
transmitting data to the reception terminal apparatus 7. Accordingly, the
operations of storing data in the cache apparatus may be stably performed.
In the prior art of Japanese Patent Application Laid-Open No. 2001-202330,
several cache apparatus store the same data. Thus, even if one cache
apparatus can not perform data distribution, another cache apparatus may
perform data <lU distribution.   7 However, the conventional technology had
the following problems. Conventionally, the reception terminal apparatus
was only able to access cache apparatus that were already registered in the
reception terminal apparatus. Thus, cache apparatus that were inaccessible
to the reception terminal apparatus existed among the cache apparatus
linked to the network . As a result, since cache apparatus exist that the
reception terminal apparatus could not access utilized, network resources
were not fully utilized. 1 U Furthermore , even if a cache apparatus that
the reception terminal apparatus could quickly acces s was linked to the
network , 



in the case where such cache apparatus had not been registered in the
reception terminal apparatus , there were problems such as described below.
Sincethe cache apparatus was inaccessible 15 to the reception terminal
apparatus , reducing the access time of the reception terminal apparatus
was not possible. As a result, network congestion occurred, as well as
improvements in content distribution quality being insufficient. 30 BRIEF
SUMMARY OF THE INVENTION The aim of the present invention is to provide a
content distribution system, a content distribution method, a description
data distribution apparatus, a content location management apparatus, a
data conversion apparatus, and a ?5 reception terminal apparatus, which
sufficiently allow for the effective usage of network resources and
improvement of content distribution quality. To achieve the object)
according to a first aspect of the present invention, a content
distribution system, :;0 comprises at least one distribution apparatus
configured   8 to store a content; a plurality of cache server apparatus
configured to obtain content from the distribution apparatus, and to store
the content temporarily; a location information data storage unit
configured to store location information data, which indicates the location
information of each cache server apparatus; a description data storage unit
configured to store at least one description data, which includes the
location information of the distribution apparatus; a converter configured
to convert the location information of 



70 distribution apparatusstoring requested content requested by a user ,
which is included in a description data, into the location information of a
specified cache server apparatus, by referring to the location information
data; and a reception terminal apparatusconfiguredto obtain converted
description 75 data, which is description data converted by the converter)
and to receive the requested content from the specified cache server
apparatus based on the converted description data. BRIEF DESCRIPTION OF THE
SEVERAL VIEWS OF THE DRAWINGS `' 0 FIG. 1 is a diagram illustrating the
configuration of a conventional content distribution system. FIG. 2 is a
diagram showing conventional SMIL data. FIG. 3 is a sequence diagram
illustrating content ''G distribution processing by a conventional content
distribution system. FIG. 4 is a diagram illustrating the configuration of
a content distribution system according to a first embodiment . FIG. 5 is a
diagram illustrating the configuration of '; a cache apparatus 4 according
to the first embodiment.   9 FIG. 6 is a diagram illustrating the
configuration of an SMIL data distribution apparatus according to the first
embodiment. FIG. 7 is a diagram illustrating the configuration of a content
location management apparatus according to the first embodiment. FIG. 8 is
a diagram showing the configuration of a proximity table according to the
first embodiment. FIG. 9 is a diagram illustrating the configuration of 10
a data conversion apparatus according to the first embodiment . FIG. 10 is
a diagram showing the configuration of a reception terminal apparatus
according to the first embodiment. FIG. 11 is a flowchart showing a
proximity table of 15 generation processing and storage processing
according to the ffirst embodiment. FIG. 12 is a sequence diagram
illustrating content distribution processing according to the first
embodiment. 



FIG. 13 is a diagram showing converted SMIL data. '.30 FIG. 14 is a diagram
illustrating the configuration of a cache apparatus 4 according to a second
embodiment. FIG. 15 is a flowchart showing determination processing by an
optimum cache determination unit according to the second embodiment. FIG.
16 is a flowchart showing determination processing by the optimum cache
determination unit according to the second embodiment. FIG. 17 is a diagram
illustrating the configuration of a content distribution system of a third
embodiment. ._~0 FIG. 18 is a diagram illustrating the configuration   10
of a division determination apparatus according to the third embodiment.
FIG. 19 is a diagram illustrating the configuration of cache apparatus
according to the third embodiment. FIG. 20 is a diagram illustrating the
configuration of data conversion apparatus according to the third
embodiment. FIG. 21 is a sequence diagram illustrating process of storing
divided content in a content distribution apparatus 1C1 according to the
third embodiment. FIG. 22 is a diagram illustrating an example of a
dividing method according to the third embodiment. FIG. 23 is a diagram
illustrating an example of a dividing method of the third embodiment. 15
FIG . 24 is a diagram showing SMIL data before content is divided. 



FIG. 25 is a diagram showing SMIL data after content is divided. FIG. 26 is
a sequence diagram illustrating content 20 distribution processing by the
content distribution system according to the third embodiment. FIG. 27 is a
diagram illustrating the configuration of a content location management
apparatus according to a fourth embodiment. FIG. 28 is a sequence diagram
illustrating content distribution processing by a content distribution
system according to the fourth embodiment. FIG. 29 is a diagram
illustrating an example of a pre-fetch timing table according to the fourth
embodiment. =;i~ FIG. 30 is a sequence diagram illustrating content   11
distribution processing by the content distribution system according to the
fourth embodiment. FIG. 31 is a flowchart showing pre-fetch request
processing by a pre-fetch request unit according to the fourth embodiment.
FIG. 32 is a diagram illustrating the configuration of a content
distribution system according to a fifth embodiment. FIG. 33 is a diagram
illustrating the configuration 7U of data conversion apparatus according to
the fifth embodiment. FIG. 34 is a sequence diagram illustrating content
distribution processing by the content distribution system according to the
fifth embodiment. 1~~ FIG. 35 is a diagram illustrating the configuration
of an SMIL data distribution apparatus of a first modified example of the
fifth embodiment. 



FIG. 36 is a diagram illustrating the configuration of a reception terminal
apparatus of the first modified `30 example of the fifth embodiment . FIG.
37 is a flowchart showing processing concerning difference information of
the first modified example of the fifth embodiment. FIG. 38 is a diagram
showing an update list of SMIL data using SOAP messages. FIG. 39 is a
diagram illustrating the configuration of a content distribution system
according to a sixth embodiment. FIG. 40 is a sequence diagram for
describing a content distribution method of the sixth embodiment.   12 FIG.
41 is a diagram showing an example of electronic mail data before being
converted by a conversion unit. FIG. 42 is a diagram showing an example of
electronic :> rnail data converted by a conversion unit. FIG. 43 is a
sequence diagram for describing a content distribution method of a first
modified example of the sixth embodiment. 10 DETAILED DESCRIPTION OF THE
INVENTION Various embodiments of the present invention will be described
with reference to the accompanying drawings . It is to be noted that the
same or similar reference numerals are applied to the same or similar parts
and elements throughout 7G the drawings, and the description of the same or
similar parts and elements will be omitted or simplified. 



Generally and as is conventional in the representation of devices, it will
be appreciated that the various drawings are not drawn to scale from one
figure to another, nor within `30 a given figure. In the following
descriptions , numerous specific details are set forth such as specific
signal values, etc. to provide a thorough understanding of the present
invention. However, it will be obvious to those skilled in the art that the
present invention may be practiced without such specific details . In other
instances , well-known circuits have been shown in block diagram form in
order not to obscure the present invention with unnecessary detail. T'~_rst
Embodiment   13 (Configuration of Content Distribution System) FIG. 4 is a
diagram illustrating the configuration of a content distribution system
according to the first embodiment . The content distribution system has a
network 1; an SMIL data distribution apparatus 2, which is linked via this
network 1; a plurality of content distribution apparatus 3; a plurality of
cache server apparatus (hereafter referred to as cache apparatus ) ; a
content location management apparatus 5 ; a data conversion apparatus 6;
and a plurality of reception terminal 70 apparatus 7. The network 1 is a
public network 1 such as the Internet, for example. The cache apparatus may
be directly connected to the network. Furthermore, the cache apparatusmay
be connected to a local network and linked to the network 1 via this local
network. J~~ Here, the content distribution system may include one item of
content distribution apparatus 3 storing a plurality of contents.
Furthermore, the content distribution system may include a plurality of
SMIL data distribution apparatus 2. WhAn the content distribution system
includes one SMIL data ~~U distribution apparatus 2, the SMIL data
distribution apparatus 2 manages a plurality of SMIL data . When the
content distribution system includes a plurality of SMIL data distribution
apparatus 2) each set of SMIL data distribution apparatus 2 manages each
set of SMIL data. `~G It should be noted that the data conversion apparatus
6 and the content location management apparatus 5 may be separate apparatus
or may be together as one apparatus. Furthermore, the SMIL data
distribution apparatus 2, content location management apparatus 5, and data
conversion 



~~i~ apparatus 6 are respectively separate apparatus in this   14
embodiment, however, they are not particularly limited to this
configuration. For example, the content distribution system may include one
item of content distribution server apparatus that comprises the functions
of the SMIL data distribution apparatus 2 , the content location management
apparatus 5 , and the data conversion apparatus 6. Furthermore, a program
in which the functions of the data conversion apparatus 6 and the content
location management apparatus 5 are described, may be stored in the SMIL
data distribution apparatus 2 or the content 1U distribution apparatus3.
The SMIL data distribution apparatus 2 or the content distribution
apparatus 3 may then execute the functions of the data conversion apparatus
6 and the content location management apparatus 5. Generally, the reception
terminal apparatus 7 are close 1~~ to the cache apparatus 4 rather than the
content distribution apparatus 3 in the network 1. Here, a second apparatus
close to a first apparatus in the network 1 means an apparatus that the
first apparatus can quickly access via the network 1. In this case ,
proximity in the network 1 , for example `_'C) is determined based on one
or more pieces of information among path length (path length between the
first apparatus and second apparatus), hop count, the roundtrip delay, and
transmission rate of local network lines ( such as , coaxial cable lines ,
optical fiber lines and wireless lines ) connected to the first apparatus
2:> and/or the second apparatus. The content distribution apparatus 3 , in
the case where requests for the predetermined contents are sent from the
reception terminal apparatus 7, transmit the predetermined contents to the
reception terminal apparatus 7. Each of the ;l~) content distribution
apparatus 3 includes a content storage   15 unit ( not shown ) that stores
each of the contents ; a communication unit (a transmitter and a receiver
are not shown), which communicates with the reception terminal apparatus 7;
and a control unit ( not shown ) that performs the control of each of 5 the
units. It should be noted that in this embodiment , as described above, one
or a plurality of content distribution apparatus 3 stores contents . In
addition, each cache apparatus 4 obtains at least one item of content from
the content distribution 10 apparatus 3 and stores the content temporarily.
In such case, the reception terminal apparatus 7 receives the content from
the cache apparatus 4 rather than from the content distribution apparatus
3. Furthermore, the content distribution apparatus 3 normally stores a
plurality of contents. In addition, in the 



l,~ case where, for example, the content W and the content Z are stored in
a given content distribution apparatus 3) the "distribution source location
information" included in the SMIL data corresponding to the content
W(/content Z) is the "distribution source location information" indicating
the 0 location information of the given content distribution apparatus 3.
FIG. 5 is a diagram illustrating the configuration of cache apparatus. The
cache apparatus 4 obtains at least one item of content from one or a
plurality of content distribution apparatus 3 and temporarily stores the
content. Each cache apparatus includes a storage unit 4b in which one or a
plurality of contents are stored; a communication unit ( a transmitter and
receiver) 4a, which performs operations such as transmitting content to the
reception terminal apparatus ;)0 7 or receiving content from the content
distribution   16 apparatus 3; and a control unit 4c, which controls each
of the units . The control unit 4c rewrites a portion of the data stored
.i_n the storage unit 4b into the content that are transmitted .from the
content distribution apparatus 3. :i Furthermore, in the case where the
reception terminal apparatus 7 sends a request for content distribution to
the control unit 4c of the cache apparatus 4 based on the distribution
commencement time, information indicating synchronization time (hereinafter
"information indicating 10 synchronization time" is referred to as
"synchronization time information") and information indicating content
time(hereinafter "information indicating content time" is referred to as
"content time information" ) , the control unit 4c performs the following
operations. The control unit 4c 15 reads the content from the storage unit
4b. The control unit 4c then transmits the content to the reception
terminal apparatus 7 based on the distribution commencement time,
information indicating synchronization time and information indicating
content time. `_~0 FIG. 6 is a diagram illustrating the configuration of
the SMIL data distribution apparatus 2. The SMIL data distribution
apparatus 2 performs the following processing when a request for a
predetermined SMIL data ( description data) is transmitted from the
reception terminal apparatus 7. The SMIL data distribution apparatus 2
performs, for example) processing for transmitting reply information,
processing for transmitting a request for converting SMIL data to the data
conversion apparatus 6, and processing for inquiring of the content
location management apparatus 5 about information :~ concerning the content
location.   17 Processing for transmitting a conversion request for SMIL
data to the data conversion apparatus 6 is executed for the following
reasons. Processing is performed for enabling t:he- reception terminal
apparatus 7 to obtain content from the cache apparatus close to the
reception terminal apparatus 7. It should be noted that in the inquiring
processing for the contentlocation,for example, a predetermined parameters
(such as, information identifying the content, IP addresses of the
reception terminal apparatus 7, and terminal 10 identification numbers,
described later) are transmitted to 



`? U the content location management apparatus 5. The content location is a
location (such as IP address, URL) of the device which holds the content.
Furthermore, the SMIL data distribution apparatus 2 can inquire at once for
one or more locations of contents to the content location management
apparatus 5. The SMIL data distribution apparatus 2 can also inquire at
once for one or more locations of contents that are to be distributed in
sequence to the content location management apparatus 5. The SMIL data
distribution apparatus 2 includes an SMIL data storage unit 2b (description
data storage unit)) storing each set of SMIL data. Each set of SMIL data
includes information indicating the location of the content distribution
apparatus 3 (hereinafter, referred to as 3.i "distribution source location
information")) storing multimedia content (hereinafter, referred to as
"content"). For example, this "distribution source location information" is
represented by an URL. Furthermore, the SMIL data distribution apparatus 2
includes a communication unit 2a (a transmitter and   18 receiver), which
performs, for example, the processing for transmitting to and receiving
from each device (the data conversion apparatus 6 and the reception
terminal apparatus 7 ) SMIL data ; and a control unit 2c, which performs
the controlling of each of the units. The SMIL data includes, for example)
"content identification information" (such as , an identification number
managed over the network)that identifies content, and"distribution source
location information"(such as, 1 c:) URL ) that indicates the distribution
source of the content . Furthermore, the SMIL data includes, for example,
"content time information" that is the time between the starting time and
finishing time of content distribution (which is also the time between the
starting time and finishing time of content 1;~ replay ) , "synchronization
time information" that is necessary for synchronizing between one content
and another content, and "layout information" indicating the arrangement of
parts that configure the contents on display. It should be noted that the
control unit 2c stores information indicating the `'0 location (such as IP
address, URL) of each apparatus (such as, the data conversion apparatus 6.
FIG. 7 is a diagram illustrating the configuration of the content location
management apparatus 5. The content location management apparatus 5
includes a storage unit 5b that :.'C~ stores a "location information
table". The "location information table" includes information indicating
the location (such as, an URL , an IP address) of each cache apparatus 4
that temporarily stores at least one item of content . It should be noted
that the "location information table" is ~~~) an example of "location
information data" . Furthermore, the  



19 format of the location information table of this embodiment is not
limited in any way. Furthermore, the content location management apparatus
5 includes a communication unit ( transmitter and receiver ) 5a, .i which
performs data communication with each device (such as , data conversion
apparatus 6 ) ; and a control unit 5f , which controls each of the units.
The communication processing that the communication unit 5a performs is
processing for transmitting information indicating the location of the 1 U
cache apparatus 4 to the data conversion apparatus 6 , for example . It
should be noted that when the "distribution source location information" of
an apparatus in SMIL data is an URL, if each unit executes each processing
by using an IP address , the URL is converted into an IP address through a
given device(such 15 as DNS ) . Hereafter ,"Information indicating the
location of device ( such as cache apparatus ) " may be referred to as
"location information of device". Furthermore, the content location
management apparatus `?0 5 includes a "proximity table generation unit" 5c.
The proximity table generation unit 5c calculates the "proximity level
between the reception terminal apparatus 7 and each cache apparatus" based
on one or more pieces of information from among "path length" (path length
between one apparatus ~~5 and another apparatus), "hop count", "roundtrip
delay", and "transmission rate of local network lines "(such as) coaxial
cable lines , optical fiber lines , and wireless lines ) that are connected
to each apparatus, for example. This "proximity level" indicates the degree
of proximity over the network. In other words, the "proximity level"   20
indicates the degree of quick accessibility from one apparatus to another.
It should be noted that the proximity level may also be calculated based on
other matters. The proximity table generation unit 5c then generates a
proximity table indicating each proximity level betweenthe
receptionterminal apparatus 7 and cache apparatus based on the calculation
results described above. 



An example of a specific description of generation processing by the
proximity table generation unit 5c is as follows . 10 The proximity table
generation unit 5c calculates proximity levels between a reception terminal
apparatus X and all the cache apparatus located over the network 1 . In the
same manner, the proximity table generation unit 5c calculates proximity
levels between the reception terminal apparatus Y) Z.., and 15 a11 the
cache apparatus located over the network 1. The proximity table generation
unit 5c then extracts the candidates for cache apparatus that are
associated with high proximity levels ,for each location information (such
as IP address/URL) of reception terminal apparatus 7. Hereafter, 30 "cache
apparatus that is associated with high proximity" is merely referred to as
"high proximity level cache apparatus" . For example ) in the case where
the "high proximity level cache apparatus " corresponding to the "location
information of the reception terminal apparatus 7X" are X1, X2 , X4 , X6 ,
..., in `1~:~ or der of high proximity level , the "proximity table
generation unit" 5c extracts the cache apparatus X1) X2, and X4 as
candidates for "high proximity level cache apparatus". Based on these
extraction results, the proximity table generation unit 5c then associates
the location information :;u of-_ each reception terminal apparatus 7 with
the candidates of   



21 "high proximity level cache apparatus". The proximity table generation
unit 5c then generates Lhe proximity table in which the "location
information of each reception terminal apparatus 7" and the "candidates of
high proximity level cache apparatus ( hereinafter "candidates of high
proximity level cache apparatus" are referred to as "cache apparatus
candidates") are associated. Furthermore, the content location management
apparatus 5 includes a "proximity table storage unit" 5d in which the
proximity table generated by the proximity table generation unit 5c is
stored. FIG. 8 is a diagram illustrating an example of the proximity table
. In the proximity table shown in FIG. 8 , the address range of the
reception terminal apparatus 7 , the order 7, of proximity,andthe cache
apparatus candidates are associated. For example, if the IP address of a
reception terminal apparatus 7 is "150.1.1.1", the address range
corresponding to the TP address is "from 128.0.0.0 to 191.255.255.255".
Accordingly, the cache apparatus which is associated `~U with the highest
proximity level among the cache apparatus candidates ( cache apparatus D ,
E , F ) corresponding to the address z-ange(from 128.0.0.0 to
191.255.255.255) is cache apparatus D . I t should be noted that in the
proximity table ( for example , the "apparatus identification number" of
reception terminal `_', apparatus 7 may be used instead of the IP address
thereof. 



Furthermore) the content location management apparatus 5 includes an
"optimum cache determination unit" 5e. The optimum cache determination unit
5e determines an "optimum cache apparatus", which is a cache apparatus that
is optimum .~e7 for the reception terminal apparatus 7 to access. There are
22 various methods for reaching that determination. In this embodiment ,
the optimum cache determination unit 5e determines "optimum cache
apparatus" below. For example, the optimum cache determination unit 5e
determines the cache apparatus which is associated with the highest
proximity level among each cache apparatus 4 that temporarily stores a
predetermined content, as the "optimum cache apparatus". A predetermined
content is requested content, which is content requested by a user, for
example . It should be noted 7(~ that "cache apparatus close to the
reception terminal apparatus 7" means "cache apparatus which is associated
with high proximity level (high proximity level indicatesthatproximity
.7_evel between the reception terminal apparatus 7 and the cache apparatus
is high)". 7u The location information of the reception terminal apparatus
7 and the information identifying the predetermined contents are
transmitted from the data conversion apparatus 6 to the optimum cache
determination unit 5e. The optimum cache determination unit 5e reads the
proximity table from the `?U proximity table storage unit 5d. The optimum
cache determination unit 5e then refers to the proximity table, and
determines the cache apparatus 4 close to the reception terminal apparatus
7. The optimum cache determination unit 5e then reads the _~5 location
information table via the control unit 5f . The optimum cache determination
unit 5e then determines the cache apparatus closest to the reception
terminal apparatus 7, as the optimum cache apparatus. Referencing the
location information table , the optimum cache determination unit 5e then ~
determines the location information of the "optimum cache   23 apparatus".
A specific description utilizing FIG. 5 is as follows. The optimum cache
determination unit 5e reads the proximity table from the proximity table
storage unit 5d. If the ;i transmitted IP address of the "reception
terminal apparatus 7 " is " 150 . 1 . 1 . 1" , the optimum cache
determination unit 5e then determines that the location information of the
reception terminal apparatus 7 is included in the address range "128.0.0.0
to 191.255.255.255" based on the proximity table. 



1U The optimum cache determination unit 5e refers to the proximity table,
and then determines the candidates for cache apparatus ( cache apparatus D
, E , and F ) included in the address range. The optimum cache
determination unit5e determines the cache apparatus closest to the
reception terminal apparatus 1::~ 7 from among the above cache apparatus
candidates , as the "optimum cache apparatus" (such as apparatus D). The
optimum cache determination unit 5e then reads the location information
table from the storage unit 5b via the control unit 5f . The optimum cache
determination unit 5e then `~0 determines the location information of the
optimum cache apparatus by referring to the location information table.
FIG. 9 is a diagram illustrating the configuration of a data conversion
apparatus 6. The data conversion apparatus G includes a conversion unit 6b
that performs the conversion _~5 of SMIL data; a communication unit 6a,
which communicates information concerning conversion of the SMIL data with
the content location management apparatus 5 and transmits the converted
SMIL data to the SMIL data distribution apparatus 2; and a control unit 6c,
which controls each of the units. The conversion unit 6b performs the
conversion   24 processing for the SMIL data that includes the
"distribution source location information" of the content distribution
apparatus 3 . The content distribution apparatus 3 store contents requested
by a user. The conversion unit 6b converts the "distribution source
location information" of the content distribution apparatus 3 ( which is
included in the SMIL data, into the "distribution source location
information" of specified cache apparatus 4. For example , in the case
where the "distribution source 1U location information of the optimum cache
apparatus" determined by the "optimum cache determination unit" 5e has been
transmitted, the conversion unit 6b converts the "distribution source
location information of the content distribution apparatus 3" , which is
included in the SMIL data, 7, into the "distribution source location
information of the optimum cache apparatus". 



FIG. 10 is a diagram illustrating the configuration of a reception terminal
apparatus 7. Tie reception terminal apparatus 7 obtains SMIL data
(description data) that is 30 converted by the conversion unit 6b.
Furthermore, based on the converted SMIL data, the reception terminal
apparatus 7 receives the contents from the cache apparatus 4. The reception
terminal apparatus 7 includes a storage unit ( not shown ) that stores
various types of data, and a 35 communication unit (a transmitter and a
receiver) 7a that, for example) transmits requests for SMIL data and
receives SMIL data or contents. For example, the storage unit is stored
with location information of the "SMIL data distribution apparatus 2" ,
SMIL :;f~ data that has been transmitted) and contents. Furthermore, the
25 reception terminal apparatus 7 includes a replay unit 7b ( which replays
content that is received by the communication unit 7a according to the
"content time information" included in the SMIL data; an input unit 7c)
which is for a user of the reception ;> terminal apparatus 7 to enter a
given information; and a control unit 7d, which controls each of the units.
Here ( the control unit 7d includes a counter ( not shown ) . The control
unit 7d then transmits a request for content distribution to the cache
apparatus 4 via the communication lip unit 7a. In the case where content
has been transmitted from the cache apparatus 4, the control unit 7d
instructs the communication unit 7a to receive the content according to the
"synchronization time information" and "content time information" .
Furthermore, the control unit 7d instructs the l:~ replay unit 7b to replay
the content according to the "content time information". It should be noted
that there is a network management apparatus (not shown) linked to the
network 1. The network management apparatus manages, for example, path
length , hop count) the roundtrip delay, and transmission rate of local
network lines (such as, coaxial lines) optical fiber lines , wireless
lines). Furthermore, the network management apparatus manages, for example,
the IP address of an apparatus linked to the network 1. Furthermore, there
are various types ~?o of apparatus (such as, various server apparatus or
router apparatus) linked to the network 1. (Proximity Table Generation
Processing and Proximity Table Storage Processing) 



FIG. 11 is a flowchart for describing generation ..'> processing and
storage processing for a proximity table. In   26 step S1, a manager of the
network 1, for example, inputs an instruction to generate a proximity table
to the input unit of a predetermined server apparatus, so that the
instruction is transmitted to the content location management apparatus ;i
5. In step S2, the control unit 5f of the content location management
apparatus5instructsthe proximitytable generation unit 5c to generate the
proximity table. In step S3, the proximity table generation unit 5c
accesses the network 10 management apparatus through the communication unit
5a, and obtains information(such as hop count) necessary for the proximity
table. In step S4, the proximity table generation unit 5c generates the
proximity table. Specific processing of step S4 is as described below. 15
Tnformation necessary for the proximity table is transmitted to the
proximity table generation unit 5c from the network management apparatus
via the communication unit 5a and control unit 5f . ' The proximity table
generation unit 5c calculates the proximity level between each reception
terminal apparatus 7 20 and each cache apparatus 4 . The proximity table
generation unit 5c then extracts the candidates for cache apparatus that
are associated with high proximity levels ,for each location information
(such as IP address/URL) of reception terminal apparatus 7. The proximity
table generation unit 5c then generates the proximity table by associating
the location information of each reception terminal apparatus 7 with the
candidates of "high proximity level cache apparatus". In step S5, the
proximity table generated by the hroximitytable generation unit5c is stored
inthe proximity :10 table storage unit 5d.   27 (Content Distribution
Method using the Content Distribution System) One or a plurality of
contents are stored in the content distribution apparatus 3. Each cache
apparatus 4 obtains at least one item of content from the content
distribution apparatus 3 and temporarily stores the content. Furthermore,
the storage unit 5b stores a location information table that shows the
location information of each cache apparatus. Furthermore) the SMIL data
distribution apparatus 2 stores l0 a plurality of SMIL data. Each set of
SMIL data stored in the "SMIL data distribution apparatus 2" includes the
location .information of each content distribution apparatus 3 . FIG. 12 is
a sequence diagram showing a content 1 G distribution method that uses the
content distribution system having the configuration described above. In
step S10, the reception terminal apparatus 7 transmits a request for SMIL
data that indicates information 'concerning the predetermined content
(content requested by a user) to the SMIL `?0 data distribution apparatus
2. A specific description of this processing is made as follows . The user
inputs a request for the SMIL data to the input unit 7c , and the request
is transmitted to the control unit 7d. The control unit 7d reads the
location information of the "SMIL data distribution apparatus 2" from the
storage unit . The user may input the location information to the input
unit 7c . The control unit 7d then obtains the request for the SMIL data
and the location information of the "SMIL data distribution apparatus 2".
:;() Based on the "location information of the SMIL data  



28 distribution apparatus 2", the control unit 7d transmits information
identifying the predetermined content and the ~_equest for the SMIL data to
the "SMIL data distribution apparatus 2" via the communication unit 7a. In
this case, the "location information of the reception terminal apparatus 7"
is transmitted to the "SMIL data distribution apparatus 2". Also) the
"apparatus identification number" of the reception terminal apparatus 7 is
transmitted to the "SMIL data distribution apparatus 2" if necessary. IC)
In step S20, the SMIL data distribution apparatus 2 transmits request for
converting the SMIL data to the data conversion apparatus 6. A specific
description of this processing is provided as follows. The reception
terminal apparatus7,for example,transmits 15 the request for the SMIL data,
and the information identifying the predetermined content to the control
unit 2c of the SMIL data distribution apparatus 2. The control unit 2c
reads SMIL data corresponding to the ' predetermined content from the SMIL
data storage unit 2b. In this case, the control unit 2c holds ~~U the
"location information of the reception terminal apparatus 7". The "location
information of the reception terminal apparatus 7" is associated with the
read SMIL data. The control unit 2c then transmits the SMIL data and the
location information of the reception terminal apparatus 7 to the "data
conversion apparatus 6" via the communication unit 2a. In this case, the
control unit 2c also transmits a request for converting the SMIL data to
the data conversion apparatus 6. In step S30) the data conversion apparatus
6 requests :=;t) the "content location management apparatus 5" to provide
the   29 location information ( such as ( IP address ) of the optimum cache
apparatus. However,for example,the data conversion apparatus 6 may request
for the "distribution source location information" ( such as , URL ) of the
optimum cache apparatus to the "content location management apparatus 5".
Details are as described below. The conversion request is transmitted to
the control unit 6c via the communication unit 6a. The control unit 6c
transmits a request for the "location information of the optimum cache
apparatus 4" to the 70 "content location management apparatus 5" via the
communication unit 6a. In this case, the information identifying the
predetermined content and the location information of the reception
terminal apparatus 7 are transmitted to the content location management
apparatus 5. 7G It should be noted that the "apparatus identification
number" of the "reception terminal apparatus 7" may be transmitted to the
content location management apparatus 5. It should be noted that in the
case where the data conversion apparatus 6 inquires to the content location
management '_'() apparatus 5 about a plurality of "distribution source
location information", the data conversion apparatus 6 inquires each
"distribution source location information" based on the order of requested
content . Tn this case ( the data conversion apparatus 6 may also transmit
the expected access time to the content location management apparatus. In
step S40, the content location management apparatus 5 determines the
optimum cache apparatus. A specific description of this processing is as
follows . For example, a request for the location information of the
optimum cache apparatus , the location information of the reception
terminal   30 apparatus 7) and information identifying the predetermined
content are transmitted to the "optimum cache determination unit" 5e via
the communication unit 5a and control unit 5f. 



The optimum cache determination unit 5e reads the proximity table from the
proximity table storage unit 5d. Peferencing the proximity table, the
"optimum cache determination unit" 5e then determines the cache apparatus 4
close to the reception terminal apparatus 7. The optimum cache
determination unit 5e then determines 10 the cache apparatus 4 closest to
the reception terminal apparatus 7 as the"optimum cache apparatus".
Furthermore, the control unit 5f references the location information table
, and obtains the location information ( such as , an IP address/URL ) of
the optimum cache apparatus. 15 In step S50, the information identifying
the optimum cache apparatus determined by the optimum cache determination
unit 5e, and the location information of the optimum cache apparatus are
transmitted to the data conversion apparatus 6 via the control unit 5f and
communication unit 5a. In this case ) 2U the information identifying the
optimum cache apparatus is associated with the location information of the
reception terminal apparatus 7 and the information identifying the
predetermined content. Then, the information identifying the" optimum cache
apparatus" is transmitted to the data conversion 3i apparatus 6.
Furthermore) the location information of the optimum cache apparatus is
associated with the location information of the reception terminal
apparatus 7 and the information identifying the predetermined content.
Then, the location information of the "optimum cache apparatus" is :;O
l.ransmitted to the data conversion apparatus 6.   31 In step S60 , the
conversion unit 6b of the data conversion apparatus 6 performs SMIL data
conversion. A specific description of this processing is as follows. For
example, the location information of the optimum cache apparatus is
transmitted to the conversion unit 6b via the control unit 6c. The control
unit 6b searches for an identifier ( such as , <audio src=, <video src=)
indicating the distribution source, from among information included in the
SMIL data that corresponds to the above predetermined content. If the 10
identifier is searched, the conversion unit 6b then obtains the
distribution source location information of the content distribution
apparatus 3. The "distribution source location
information"is"rtsp://haisen-souchi-3/content-V-l.mp4",for example. J5 The
conversion unit 6b then converts the "obtained distribution source location
information" into the "distribution source location information of the
optimum cache apparatus 4". In the case where the location information of
the transmitted optimum cache apparatus 4 is an IP address, `?0 and the
distribution source location information described in the SMIL data is an
URL, the IP address is converted into an URL by a predetermined apparatus. 



Furthermore, after the IP address of the "optimum cache apparatus" is
converted into the URL of the "optimum cache `3:i apparatus " , the URL (
distribution source location information ) of the "optimum cache apparatus"
may be transmitted to the conversion unit 6b. Also, in the case where each
data belonging to the :l() content is dispersed among a plurality of files
( the conversion   32 unit 6b performs the conversion processing for each
of the data. FIG. 13 is a diagram showing an example of SMIL data converted
by the conversion unit 6b. The "distribution source location information"
(rtsp://haisen-souchi-103/content-V-l.mp4) of the content distribution
apparatus 3 has been converted into the "distribution source location
(rtsp://cache-souchi-4x/content-V-l.mp4) apparatus 4, in the converted SMIL
data. information" of the cache 70 It should be noted that in step S50,
instead of the location information of the optimum cache apparatus 4, the
location information table may be transmitted to the data conversion
apparatus 6 . In step S60 , referencing the location information table, the
conversion unit 6b of the data ):i conversion apparatus 6 may then convert
the "distribution source location information" of the content distribution
apparatus 3, which is included in the SMIL data, into "the distribution
source location information" of the optimum cache apparatus. ''0 In step
S70, the converted SMIL data is transmitted to the SMIL data distribution
apparatus 2 via the control unit Gc and the communication unit 6a.
Communication between the SMIL data distribution apparatus 2 and data
conversion apparatus 6 is performed by using "ICAP" or "SOAP", for example.
In step S80, the converted SMIL data is transmitted to the control unit 2c
via the communication unit 2a. Based on the retained "location information
of the reception terminal apparatus 7" , the control unit 2c transmits the
"converted SMIL 



:;f) data" to the control unit 7a of the reception terminal   33 apparatus
7 via the communication unit 2a. Here," converted SMIL data" is SMIL data
converted bythe conversion unit6b. In step S90, the control unit 7a of the
reception terminal apparatus 7 transmits "request for session control
commencement" to the control unit 4c of the optimum cache apparatus based
on the "distribution source location information "of the optimum cache
apparatus, which is included in the converted SMIL data. The protocol for
this session control may be RTSP, for example. JO At the same time, the
control unit 7d of the reception terminal apparatus 7 controls the counter
based on the "synchronization time information". More specifically, the
control unit 7d controls clock of a counter in the optimum cache apparatus
to be synchronized with clock of a counter in the 7:, reception terminal
apparatus 7 . In other words , the control unit 7d controls to perform
synchronized data communication between the optimum cache apparatus and the
reception terminal apparatus 7. ~ ' The control unit 4c of the optimum
cache apparatus ~~0 transmits a command for initiating session control to
the reception terminal apparatus 7 based on the command for session control
commencement. As a result, a connection between the reception terminal
apparatus 7 and the optimum cache apparatus 4 is established. '?o Also ,
the control unit 4c of the optimum cache apparatus controls to perform
"synchronized data communication" with the reception terminal apparatus 7
based on the synchronization time information. After the connection is
established, the control unit 4c of the optimum cache apparatus transmits
the :)i) ~~redetermined contents to the reception terminal apparatus 7   34
during the time indicated by the "content time information" based on the
"distribution commencement time information" (S100). In this case, after
the session is established by protocol for session control(such as
RTSP),the optimum cache .> apparatus performs multimedia packet
transmission using RTP ,for example . It should be noted that when request
for session control commencement is transmitted, in the case where the
predetermined content is not stored in the optimum cache 10 apparatus, the
optimum cache apparatus accesses the content distribution apparatus 3 in
which the predetermined content is stored. The optimum cache apparatus then
obtains the predetermined content from the content distribution apparatus
3. 15 The control unit 7d of the reception terminal apparatus 7 obtains the
transmitted the predetermined content ,and transmits them to the replay
unit 7b . The replay unit 7b replays the predetermined content based on the
~"content time information". '?( For example) a description of replay
processing using FIG. 13 is as follows. File (content-A-l.mp4) is
transmitted from the optimum cache apparatus 4 to the reception terminal
apparatus 7 for ten seconds ( content time information ) after starting
distribution. The control unit 7d of the reception terminal apparatus 7
instructs the communication unit 7a to receive the above file for ten
seconds ( content time information) after starting reception. The control
unit7d then instructs tlae replay unit 7b to replay the file for ten
seconds ( content time information) after starting replay. (Operation
Results)  



35 According to the present embodiment, the conversion unit 6b performs the
conversion processing for the SMIL data which includes the location
information of the "content distribution apparatus 3" in which requested
content is stored as described below. The conversion unit 6b converts the
location information (distribution source location information) of the
content distribution apparatus 3) which is included in the SMIL data, into
the location information ( distribution source location information) of the
specified lU cache apparatus 4. This specified cache apparatus 4 is an
optimum cache apparatus determined by the optimum cache determination unit
5e, for example. In addition ) the control unit 7d of the reception
terminal apparatus 7 obtains "converted SMIL data" , which is SMIL data 15
converted by the conversion unit 6b. The control unit 7d then obtains the
above requested content from the cache apparatus 4 based on the converted
SMIL data. Thus ( the reception terminal apparatus 7 can access cache
apparatus 4 that are not registered in the reception terminal 20 apparatus
7. The reception terminal apparatus 7 may also access cache apparatus 4
that are apparatus other than the distribution apparatus 3 specified by
"distribution source location information" included already in the SMIL
data. As a result , the reception terminal apparatus 7 can fully utilize
~?o the cache apparatus 4 that are linked to the network. Accordingly, the
content distribution system of this embodiment is capable of effectively
utilizing network resources. Furthermore, when the cache apparatus 4 that
the reception terminal apparatus 7 can access to quickly is .~(~ linked to
the network, and if the cache apparatus 4 is not   36 registered in the
reception terminal apparatus 7) the reception terminal apparatus 7 can
obtain the "converted SMIL data" , which includes the location information
of the cache apparatus 4. Accordingly, the access time necessary for the
reception terminal apparatus 7 to obtain content is reduced. As a result ,
the content distribution system of this embodiment allows for network
congestion to be prevented, as well as for content distribution quality to
substantially improved. Furthermore , in the present embodiment , for
example , the 1U optimum cache determination unit 5e determines the cache
apparatus closest to the reception terminal apparatus 7 as the "optimum
cache apparatus". The conversion unit6bthen converts the "distribution
source location information" of the "content distribution apparatus 3" ,
which is included in the SMIL data, J5 into the "distribution source
location information" of the "optimum cache apparatus". This converted SMIL
data is then transmitted to the reception terminal apparatus 7.
Accordingly, the reception terminal apparatus 7 can obtain ' content from
the cache apparatus 4 closest to the reception ''0 terminal apparatus 7
based on the converted distribution source location information. As a
result, content distribution quality is improved more substantially ,since
packet loss in the network and data quality deterioration ( such as delay )
are reduced. `~5 It should be noted that in the present embodiment, SMIL is
used as the description language for the content description data. The
description language of this content description data is not limited to
SMIL as long as the language is able to identify the transmission source of
the contents . For example, i:he content description data may be "helper
file data" that   37 includes only the URL that identifies the transmission
source of the content . The effects of this embodiment are obtained 



even in the case of using helper file data. Although RTSP has been used as
the session control Protocol for content distribution in this embodiment,
the session control protocol is not be limited to RTSP Furthermore although
RTP has been used as the transmission protocol for contents in this
embodiment, the transmission protocol is not .7_imited to RTP . 70 It
should be noted that the conversion unit 6b may also perform conversion
processing as described below. The storage unit 5b of the content location
management apparatus 5 stores a "content location information table" in
which information specifying each content is associated with the 1G
location information of cache apparatus 4. Referencing the "content
location information table" , the conversion unit 6b performs as described
below conversion processing for the SMIL data, which includes' the location
information of the content distribution apparatus 3 which 20 stores content
requested by user. The conversion unit 6b may also convert the location
information of the content distribution apparatus 3) which is included in
the SMIL data, into the location information of the cache apparatus 4 that
already stores the requested '?.> content. Hereinafter) content requested
by user is referred to as "requested content". Second Embodiment In the
content distribution system of the first embodiment, -.i) -Cor eyample, the
optimum cache determination unit 5e   38 determined a cache apparatus
closesttothe reception terminal apparatus 7 as the optimum cache apparatus.
In the present ~tnbodiment, the optimum cache determination unit 5e can
determine the optimum cache apparatus also in consideration :o of the "load
condition" of each cache apparatus 4. ( Configuration ) In the present
embodiment, the same reference numerals are given to the configuration
identical to that of the first embodiment, whereby description thereof is
omitted. In the 10 second embodiment, the configuration of the cache
apparatus 4 and the functions of the optimum cache determination unit 5e
differ from the first embodiment. 



FIG. 14 is a diagram illustrating the configuration of a cache apparatus 4
of the second embodiment. Each cache 15 apparatus 4 includes a "load
condition calculation unit" 4d. The"load condition calculation unit"4d
calculatesthe present load conditions of the cache apparatus 4 ( based on
one or more items of information from among the CPU usage rate of cache
apparatus 4, the transmission rate, and the number of connected 3U users,
for example. It should be noted that the load condition calculation unit 4d
may exist in the content location management apparatus 5 ( for example. The
load condition calculation unit 4d of the content location management
apparatus 5, for example) then `~5 obtains the CPU usage rate of the cache
apparatus 4, the transmission rate and the number of connected users ,
which have been sent from the cache apparatus 4. Based on each of the
obtained information, the load condition calculation unit 4d may then
calculate the load condition of each cache apparatus :;0 9.   39 The
optimum cache determination apparatus5e may determine the optimum cache
apparatus in consideration of one or more items of information from among
proximity level) load condition , available area of cache apparatus 4 , and
information llldicating whether or not contents are already stored in cache
apparatus. For example, the optimum cache determination unit 5e may also
determine the cache apparatus 4 corresponding to thelightestload condition
asthe"optimum cache apparatus". An example of the determination method by
the optimum 10 cache determination unit 5e is as described below. The
optimum cache determination unit 5e can determine the optimum cache
apparatus in consideration of the proximity level and load condition. Here,
when the optimum cache apparatus is determined by the optimum cache
determination unit 5e, the 15 "state that the optimum cache apparatus does
not store requested content" is forgiven. The optimum cache determination
unit 5e may also determine the cache apparatus that stores the content
requested by a user as the optimum cache apparatus. 30 The optimum cache
determination unit 5e determines the optimum cache apparatus by a method as
described below. The optimum cache determination unit 5e refers to a
proximity table, and determines the "first cache apparatus candidates",
which are a plurality of cache apparatus close to the 25 reception terminal
apparatus 7. The optimum cache determination unit 5e may refer to the
content location information table, and may determine the "cache apparatus
storing the content the user has requested" from among the first cache
apparatus candidates as the "second cache :~(~ apparatus candidate". In the
case where there are a   40 plurality of second cache apparatus candidates,
the optimum cache determination unit 5e determines the cache apparatus
corresponding to the lightestload condition asthe"optimum cache apparatus"
based on load condition calculated by each 



:> load condition calculation unit 4d of second cache apparatus candidates.
(Processing) In the content distribution method using the content
distribution system of the second embodiment, the description 10 of
processing identical to processing for the content distribution method of
the first embodiment is omitted. In the content distribution method of the
present embodiment, processing of step S40 in FIG. 12 differs from
processing for the first embodiment. 15 FIG. 15 is a flowchart for
describing an example of determination processing by the optimum cache
determination unit 5e of the second embodiment . The following processing
is executed after the processing of step S30. For example, a request for
location information ~~0 ( distribution source location information ) of
the optimum cache apparatus is transmitted to the optimum cache
determination unit 5e via the control unit 5f of the content location
management apparatus 5. Furthermore, the location information (such as, an
IP address) of the reception terminal apparatus 7 and the '~C~ information
identifying the predetermined content are transmitted to the optimum cache
determination unit 5e. The optimum cache determination unit 5e reads the
proximity table from the proximity table storage unit 5d. Referencing the
proximity table (S102), the optimum cache determination unit 5e determine
first cache apparatus   41 candidates, which are the cache apparatus 4
close to the reception terminal apparatus 7 (S104). In step S106, the
optimum cache determination unit 5e reads the "content location information
table" from the storage .> unit 5b . The optimum cache determination unit
5e then determines second cache apparatus candidate storing the
predetermined content, from among the first cache apparatus candidates. The
optimum cache determination unit 5e then determines if there are one, none
or a plurality of second cache 10 apparatus candidates. In the case where
one second cache apparatus candidate is determined by the optimum cache
determination unit 5e, the optimum cache determination unit 5e determines
the second cache apparatus candidate as the "optimum cache apparatus" in
1:~ step S108. In the case where no second cache apparatus candidate is
determined by the optimum cache determination unit 5e, in step S110,
referencing the proximity table, the optimum cache determination unit 5e
determines the candidates for another ~U cache apparatus close to the
reception terminal apparatus 7 as the "first optimum cache apparatus
candidates". "The candidates for another cache apparatus" is close to the
reception terminal apparatus 7 next to the already determined first cache
apparatus candidates. Processing then proceeds to step S106. In the case
where a plurality of second cache apparatus candidates are determined by
the optimum cache determination unit 5e, in step S112, the optimum cache
determination unit 5e determines the cache apparatus 4 corresponding to the
lightest load condition from among ;;ci -the plurality of second cache
apparatus candidates as the   42 



"optimum cache apparatus". A specific description of this processing is as
described below. The optimum cache determination unit 5e transmits request
for the load condition of each cache apparatus ( each 5 second cache
apparatus candidate) 4 to each cache apparatus 9 via the control unit 5f
and communication unit 5a. In that case, the request for the load
conditions is transmitted to each load condition calculation unit 4d via
the communication unit 4a of each cache unit 4. 1(1 Each of the load
condition calculation units 4d calculates the load condition. The
calculated load conditions are transmitted to the content location
management apparatus 5 via the control units 4c and communication units 4a.
Each of the load conditions are transmitted to the 1> optimum cache
determination unit 5e of the content location management apparatus 5. The
optimum cache determination unit 5e determines the cache apparatus
corresponding to the lightest load condition from among the plurality of
cache apparatus 4 (the second cache apparatus candidates) as "the `'0
optimum cache apparatus" 4. (Operation Results) In the present embodiment,
the optimum cache determination unit 5e determines the optimum cache
apparatus in consideration of the load condition of the cache apparatus 9.
Thus, even in the case where the load conditions of each cache apparatus
are different, the reception terminal apparatus 7 can access the cache
apparatus 4 corresponding to the lightest load condition. Accordingly) the
responses from the cache apparatus 4 are quickly transmitted to the
reception terminal apparatus 7. As a result, the time period required   43
for the reception terminal apparatus 7 to access the cache apparatus 4 is
reduced. Accordingly, content distribution quality is improved.
Furthermore, interruption of content distribution during content
distribution, and delay of content 5 distribution are prevented. Thus,
stable content distribution is possible. It should be noted that if a
content requested by a user is stored in the optimum cache apparatus, the
following results are obtained. "Processing for the optimum cache apparatus
to 10 transmit content requests to the content distribution apparatus 3"
and "processing for the content distribution apparatus 3 to transmit the
contents to the optimum cache apparatus" become unnecessary. Thus, network
resources are no longer consumed wastefully. 15 (First Modified Example of
the Second Embodiment) Also, the determination processing for the optimum
cache apparatus may be modified as described below. FIG. 16 is a flowchart
showing determination processing by an optimum cache determination unit 5e
according to the first modified example. '?0 In step S120 , processing of
step S102 is executed, and in step S122, processing of step S104 is
executed. In step S124, the optimum cache determination unit 5e then
transmits an inquiry for load condition to each first cache
apparatuscandidate. Each load condition istransmitted to the optimum cache
determination unit 5e. Based on each load condition, the optimum cache
determination unit 5e determines the cache apparatus candidates
corresponding to light load condition. In step S126, referencing the
content location :;() information table, the optimum cache determination
unit 5e   44 



determines cache apparatus 4, storing the content requested by the user,
from among the cache apparatus candidates The optimum cache determination
unit 5e then determines the cache apparatus 4 corresponding to the lightest
load condition from among the determined cache apparatus , as the optimum
cache apparatus. Furthermore , the optimum cache determination unit 5e may
be determined as follows. The optimum cache determination unit 5e
determines "cache apparatus that stores content" from 1O among cache
apparatus (the "first cache apparatus candidates" ) corresponding to light
load condition, as the "second cache apparatus candidates". The optimum
cache determination unit 5e may also determine the "cache apparatus 4
closest to the reception terminal apparatus 7" from among "the second cache
75 apparatus candidates", as the "optimum cache apparatus". Furthermore (
the optimum cache determination unit 5e may determine the "cache apparatus
4 corresponding to the lightest load condition" from among "a plurality of
cache apparatus 4 that store the content requested by the user" as 30 the
"optimum cache apparatus". (Second Modified Example of the Second
Embodiment) Generally, the earlier the content is distributed, the higher
the probability becomes for content to be requested by the reception
terminal apparatus 7. Thus, in the case where ~'S the reception terminal
apparatus 7 obtains the content expected to be distributed early, the
optimum cache determination unit 5e determines the cache apparatus close to
the reception terminal apparatus 7 (or the cache apparatus 4 corresponding
to a light load condition ) as the "optimum cache ~;O apparatus" .   45 On
the other hand, the later the content is distributed, the lower the
probability becomes for content to lae requested by the reception terminal
apparatus 7. Thus, in the case where the reception terminal apparatus 7
obtains the content expected to be distributed later, the optimum cache
determination unit 5e determines the cache apparatus far from the reception
terminal apparatus 7 (or the cache apparatus 4 corresponding to a highload
condition)asthe"optimum cache apparatus". 70 Third Embodiment In the case
where the amount of data of content is extremely large, the content
distribution time may reach several tens of minutes or a few hours, for
example. Even in 7.> the case where, the amount of data of content is
extremely large, in the first embodiment, content is stored in each cache
apparatus 4. However, in such case, the memory resources of the storage
unit 4b of the cache apparatus 4 are greatly consumed. 20 Thus , data other
than the above content can no longer be stored 



in the storage unit 4b. Furthermore) the hardware structure of the cache
apparatus 4 that stores the content increases in amount. Furthermore) even
in the case where the reception terminal apparatus 7 suspends content
reception midway, the `_'.; cache apparatus 4 must store entire content and
consume its memory resource. Consequently, in the third embodiment, content
with a large amount of data is divided. In addition, each of the sections
of divided content are stored in the same cache ,0 apparatus 4 or in
separate cache apparatus 4. Accordingly, for   46 example, "the state where
network resources and memory resources of the cache apparatus 4 are
wastefully consumed" is reduced. (Configuration of Content Distribution
System) G FIG. 17 is a diagram illustrating the configuration of a content
distribution system according to the third embodiment . In the
configuration of the third embodiment , the r~~atters differing from the
configuration of the second embodiment are as described below. It should be
noted that in 10 the third embodiment, the same reference numerals are
given to the configuration identical to that of the second embodiment,
whereby description thereof is omitted. l3ere, each content distribution
apparatus 3 stores a plurality of sections of divided content . Each cache
apparatus l..i 4 obtains one or the plurality of sections of divided
content from a content distribution apparatus 3, and stores them
temporarily. . (Division Determination Apparatus) A division determination
apparatus 8 is linked to the `,'0 network 1. FIG. 18 is a diagram
illustrating the configuration of the division determination apparatus 8.
The division determination apparatus 8 includes a storage unit 8b, storing
an "available area table" indicating the amount of available
area(hereinafter "amount of available area" is '?5 referred to "available
area amount")for storing data in each cache apparatus 4; an available area
average calculation unit 8c , which calculates the average of the available
area amounts of cache apparatus 4; a division determination unit 8e, which
determines whether or not to perform the division :;0 of content; a
condition for division decision unit 8f , which   47 decides the condition
for division of the content; a 



communication unit (a transmitter and a receiver)8a, which performs data
communication with each apparatus; and a control unit 8d) which controls
each of the units. The control unit 8d reads the "available area table"
from the storage unit 8b. The control unit 8d refers to the "available area
table" (and then obtains available area amount for each cache apparatus 4.
Furthermore, the control unit 8d rewrites content of the "available area
table" if 70 necessary. In the case where the amount of data of a content
exceeds a predetermined amount(such as, one mega byte), the division
determination unit 8e determines to perform division of the content . This
a predetermined amount can be set to a variety of values. An example of
determination processing by the "division determination unit 8e" is as
described below. The division determination unit 8e determines to perform
division of content in the case where the amount of data of the content
exceeds the "average of the available area amounts `~U for cache apparatus
4" , which is calculated by the available area average calculation unit 8c.
Hereinafter," the average of the available area amounts of cache apparatus
4" is referred to as "the average amount of available area". The condition
for division decision unit 8f determines `3~ the condition for division of
dividing the content requested by a user into a plurality of sections of
divided content. 1-3ereinafter ,the "divided content " ,is referred to as
"divided request content". (Cache Apparatus) :=1~) FIG. 19 is a diagram
illustrating the configuration of   48 a cache apparatus 4. In addition to
the configuration of the cache apparatus 4 according to the second
embodiment, the "cache apparatus 4 according to the third embodiment"
includes an available area management unit 4e, which manages the .>
"available area amount" for the storage unit 4b. The available area
management unit 4e accesses the storage unit 9b. The available area
management unit 4e then obtains the available area amount for the storage
unit 4b , and holds the value(available area amount) thereof. 70 It should
be noted that each content distribution apparatus 3 stores a plurality of
sections of divided content . Each cache apparatus 4 obtains one or a
plurality of sections of divided content from any of content distribution
apparatus 3 ,and temporarily stores them. 



75 (Content Location Management Apparatus) Furthermore , the storage unit
5b of the content location management apparatus5 stores"apparatuslocation
information data" which shows the location information of apparatus that
are linked to the network 1. The apparatus linked to the `?0 network 1 are
the cache apparatus 4, the content distribution apparatus 3, the SMIL data
distribution apparatus 2, and the division determination apparatus 8. It
should be noted that the "location information of a content distribution
apparatus 3" is associated with the "information identifying a content that
is stored in the content distribution apparatus 3" for each content
distribution apparatus 3. Furthermore, the storage unit 5b of the content
location management apparatus 5 stores a "division location information
table", which indicates the location information ;~~ci of each cache
apparatus 4 that temporarily stores one or a   49 plurality of sections of
divided content. In the case where the division determination unit 8e
determines to divide "the requested content" into a plurality of sections
of "divided request content", the optimum cache ;i determination unit 5e
determines one or a plurality of cache apparatus 4 capable of storing the
divided request content as the "optimum cache apparatus" based on the
available area amount for the storage unit 4b in each cache apparatus 4.
(Data Conversion Apparatus) 10 FIG. 20 is a diagram illustrating the
configuration of the data conversion apparatus6. The data conversion
apparatus 6 according to the third embodiment includes a "divided content
generation unit 6d" in addition to the configuration of the data conversion
apparatus 6 of the second embodiment. 15 In the case where the division
determination unit 8e determines to perform division, the divided content
generation unit 6d generates a plurality of sections of divided content by
executing the division of the content. For example, the divided content
generation unit 6d generates a plurality of `'0 sections of divided content
by executing the division of the content in accordance with the condition
for division , which is determined by the condition for division decision
unit 8f. Furthermore, the divided content generation unit 6d executes the
division of content so that each section of divided content 's5 is
consecutive . "Each section of divided content is consecutive" means that
in the case "end part of first divided content" leads to "start part of
second divided content", "the distribution commencement time corresponding
to second divided content" is ~:he "distribution completion time
corresponding to first :;O divided content".   



50 It should be noted that in the case where the content requested by a
user has been divided into a plurality of sections of divided request
content, the conversion unit 6b performs the following processing. The
conversion unit 6b, for example, :i refers to the "division location
information table" ,and performs the conversion of the SMIL data) which
includes the "distribution source location information" of content
distribution apparatus 3, in which the plurality of sections of "divided
request content" are stored. More specifically, 10 the conversion unit 6b
converts the "distribution source location information" of the content
distribution apparatus 3 ( which is included in the SMIL data, into the
"distribution source location information" of at least one predetermined
cache apparatus 4. 15 (Content Distribution Method using the Content
Distribution System) (1) Division processing performed during content
registration and SMIL data registration FIG. 21 is a sequence diagram for
describing division `'0 processing performed by the content distribution
system which includes the configuration described above. In step S200) a
given server apparatus transmits to the SMIL data distribution apparatus 2
a request for registration of the predetermined content and a request for
registration ~f the SMIL data, which corresponds to the predetermined
content. More specifically) a user who holds the predetermined content
inputs the request for registration to an input unit of the server
apparatus. In such case, that request is :~O l:ransmitted to the control
unit of the server apparatus. The   51 control unit reads the predetermined
content from the storage unit. The control unit then transmits the request
for registration and the predetermined content to the SMIL data 



distribution apparatus 2 through the communication unit. In :, this case,
the SMIL data created by the user is also transmitted to the SMIL data
distribution apparatus 2. In step S210, the control unit 2c of the SMIL
data distribution apparatus2 holds thetransmitted SMIL data. It should be
noted that the server apparatus may also transmit information necessary for
generating SMIL data to the SMIL data distribution apparatus 2. In
addition, the control unit 2c of the SMIL data distribution apparatus 2 may
also generate the SMIL data based on the information necessary for
generating SMIL data, and may hold the SMIL data. 75 The control unit 2c of
the SMIL data distribution apparatus 2 then transmits to the division
determination apparatus 8 via the communication unit 2a, an instruction for
"the division determination apparatus 8" to determine whether or not the
division of the predetermined content is necessary. 20 In this case, the
SMIL data distribution apparatus 2 also transmits the "amount of data " of
the predetermined content to the division determination apparatus 8. In
step S220, the control unit 8d of the division determination apparatus 8,
which receives the above '?.; instruction, transmits the instruction to the
division determination unit 8e. The division determination unit 8e
determines whether or not to divide the predetermined content based on the
above instruction. A specific description of this processing is as follows.
In the case where the amount of data of the content   52 exceeds a
predetermined amount ( such as , one mega byte ) , the division
determination unit 8e determines to perform division of the content. For
example, the division determination unit 8e determines to perform division
of content in the case where 5 the amount of data of the content exceeds
the "average amount of available area" , which is calculated by the
"available area average calculation unit" 8c. A detailed description is as
described below. The division determination unit 8e reads the available
area table 10 from the storage unit 8b via the control unit 8d. Referencing
the available area table, the division determination unit 8e then obtains
available area amount for each cache apparatus 4. The division
determination unit 8e then transmits each available area amount to the
"available area average 7b calculation unit" 8c via the control unit 8d.
The available area average calculation unit 8c calculates above "average
amount of available area". The calculated "average amount of available
area" is transmitted to the division determination unit 8e. 20 The division
determination unit 8e compares the "amount of data of the predetermined
content", which is transmitted from the SMIL data distribution apparatus 2,
with the calculated "average amountof available area". The division
determination unit 8e then determines not to perform division if the
"average amount of available area" is larger than the amount of data (
amount of data of the predetermined content). 



On the other hand, the division determination unit 8e determines to perform
division if the "average amount of available area" is smaller than the
amount of data. In the ;1~) case where the division determination unit 8e
determines to   53 perform division, subsequent processing to step S230 are
executed. It should be noted that in the case where the division
determination unit 8e determines not to perform division, :, subsequent
processing to step S230 are executed. However, "an information indicating
that division is not necessary" is transmitted in step S230 . In step S240
, a request for division of the content is not transmitted. In step S250,
the division of the content is not executed. A description of the case 10
where performing division is determined by the division determination unit
8e is as follows. In step S230, the division determination unit 8e
transmits to the "SMIL data distribution apparatus" 2 via the control unit
8d the information indicating that the division 15 determination unit 8e
determines to perform division. In step S240, the control unit 2c of the
SMIL data distribution apparatus 2 transmits a request for division of the
predetermined content and a request for conversion of the SMIL data to the
"data conversion apparatus" 6 via the `~U communication unit 2a. In this
case, the predetermined content is also transmitted to the data conversion
apparatus G. In step S250, the data conversion apparatus 6 performs the
processing for executing the division of the predetermined `?:> content
(generation processing for divided content), and processing for converting
the SMIL data. A specific description of these processing is as described
below. When the control unit 6c of the data conversion apparatus 6 obtains
the request for division of the predetermined :;0 content, the control unit
6c transmits predetermined content   54 to the"divided content generation
unit"6d. The divided content generation unit 6d executes the division of
the predetermined content based on "predetermined number of division ". The
divided content generation unit 6d generates a plurality of sections of
divided content by executing the division of the predetermined content. 



For example, as shown in FIG. 22, the divided content generation unit 6d
can divide the predetermined content so that the data amount of each
section of divided content is equal, )0 based on the "predetermined number
of division. Furthermore, the "condition for division decision unit " 8f
may decide the length of each section of divided content generated by the
"divided content generation unit" 6d based on the order of distributing to
the reception terminal apparatus )5 7. More specifically, based on the
"distribution order information" included in each content, the condition
for division decision unit 8f may decide the length of each section of
divided content generated by the divided content generation unit 6d. `?0
For example, as shown in FIG. 23, the divided content generation unit 6d
may also divide the content A as described below. The divided content
generation unit 6d performs the division of the content A so that the
amount of data of divided content expected to be distributed early(such as
content A-1) ~_s short and so that the amount of data of divided content
expected to be distributed late ( such as content A-3 ) is long. In content
distribution, user of the reception terminal apparatus 7 often requests for
suspension of content distribution. Thus, the frequency of distributing the
content to be distributed late to the reception terminal   55 apparatus 7
decreases. In such case, the "condition for division decision unit" 8f
decides condition for division indicating that the "divided content
generation unit" 6d divides the content so that the "amount of data of the
divided content to be distributed late" is large. As a result) the data
length of divided content corresponding to low distributing frequency
becomes long. Accordingly, "number of division " can be reduced. Thus
"overhead caused by the division" is controlled. 10 A specific example of
content division processing and SMIL data conversion processing is as
described below. For example, the ~~condition for division decision unit"
8f obtains ~~content time information" , and based on the obtained
information, decides starting time of distribution and 15 finishing time of
distribution for each section of divided content. For example, as shown in
FIG . 22 , the condition for division decision unit 8f decides the
"starting time of distribution " corresponding to the divided content A-1
to be at 0 `~U minutes, and decides the "finishing time of distribution
corresponding to the divided content A-1 to be at 20 minutes. The condition
for division decision unit 8f decides the "starting time of distribution "
corresponding to the divided content A-2 to be at 20 minutes , and decides
the f finishing ~e time of distribution ~~ corresponding to the divided
content A-2 to be at 40 minutes. The condition for division decision unit
8f determines the "starting time of distribution " corresponding to the
divided content A-3 to be at 40 minutes, and determines the "finishing time
of distribution " corresponding to the divided content A-3 to be at 60
minutes .   56 Furthermore, the conversion unit 6b converts the SMIL data)
which includes the information concerning content) into SMIL data that
includes information concerning divided content. More specifically, the
conversion unit 6b converts 



ri the "distribution source location information" concerning content, which
is included in the SMIL data, into the "distribution source location
information" concerning divided content. A specific description employing
FIG. 24 and FIG. 25 is 10 as described below. Here, audio content and video
content form a set. FIG. 24 is a diagram showing SMIL data before division
processing is executed, and FIG. 25 is a diagram showing the SMIL data
after division processing is executed. The SMIL data shown in FIG. 25 is
also SMIL data that is 1:; converted by the conversion unit 6b. There is
one item of content time information ( <par dur=60min>) in FIG. 24. In FIG.
25, content time information is given to each section of divided content
respectively. Also) in FIG. 25) "distribution source location information"
~0 is given to each section of divided content, respectively. In this case,
each section of divided content is consecutive. In step 260, the converted
SMIL data, which is SMIL data converted by the conversion unit 6b, is
transmitted to the SMIL data distribution apparatus 2. The control unit 2c
of the SMIL data distribution apparatus 2 stores the converted SI~IIL data
in the SMIL data storage unit 2b. In step S270, each content(divided
content) divided by the divided content generation unit 6d is then
transmitted to the content distribution apparatus 3 (the content :~(~
distribution apparatus 3 identified by the "distribution source   57
location information"included inthe converted SMIL data),and is stored in
the content distribution apparatus 3. It should be noted that the divided
content generation unit 6d may also execute division of content so that
amount 5 of data of divided content is less than the "average amount of
available area". For example, it is assumed that the "average amount of
available area" is amount of data corresponding to twenty minutes, and
amount of data of a predetermined content is amount of data corresponding
to sixty 70 minutes . In this case, the divided content generation unit 6d
generates three sections of divided content so that amount of data of each
section of divided content is less than "average amount of available area"
. After processing for S260 and S270 , the following processing is then
executed, for example. 1..i (Distribution Processing for Divided content)
The cache apparatus 4 obtains one or a plurality of sections of divided
content from content distribution apparatus 3 in which a plurality of
sections of divided content are stored, and temporarily stores one or a
plurality of `?U sections of divided content . The storage unit 5b then
stores a "division location information table", which indicates the
location information of each cache apparatus 4 that temporarily stores one
or a plurality of sections of divided content. The content _`.'r,
distribution apparatus 3 also stores usual content(not divided content).
The control unit 5f of the content location management apparatus 5 then
reads the division location information table from the storage unit 5b. The
"division location information ;~U :able" is transmitted to the conversion
unit 6b of the data  



58 conversion apparatus 6. In the case where the content requested by a
user is divided into a plurality of sections of divided request content ,
the conversion unit 6b then performs processing as described :> helow. The
conversion unit 6b, for example, refers to the "division location
information table", and performs the conversion of SMIL data that
includesthe"distribution source location information" of the content
distribution apparatus 3 in which the plurality of sections of "divided
request 10 content" are stored. More specifically, the conversion unit 6b
converts the "distribution source location information" of the content
distribution apparatus 3 , which is included in the SMIL data, into the
"distribution source location information" of at least one specified cache
apparatus 4. l5 For example, the information identifying the "optimum cache
apparatus", which is determined by the optimum cache determination unit 5e,
is transmitted to the conversion unit 6b . Referencing the "division
location information table" , the conversion unit 6b converts "distribution
source location ~~0 information" of content distribution apparatus 3, which
is included in the SMIL data, into "distribution source location
information" of the "optimum cache apparatus". The reception terminal
apparatus 7 obtains the converted SMIL data. Based on the converted SMIL
data, the reception ?:; terminal apparatus 7 then receives each section of
divided request content from one or a plurality of cache apparatus 9. It
should be noted that when a command for initiating session control is
transmitted, and in the case where sections of divided content are not
stored in the optimum cache apparatus , :;C) t=he optimum cache apparatus
accesses the content distribution   59 apparatus 3 in which the sections of
divided content are stored. The optimum cache apparatus then obtains the
sections of divided content from the content distribution apparatus 3. It
should be noted that after the SMIL data that includes .> the information
concerning content is converted into SMIL data, which includes the
information concerning divided content , one or a plurality of sections of
divided content may be stored in the cache apparatus 4 . In this case, the
conversion processing for the SMIL data utilizes the distribution source 1U
location information of the cache apparatus 4 instead of the division
location information table. 



(2) Processing for determining the optimum cache apparatus The optimum
cache determination unit 5e may determine the "optimum cache apparatus" as
described below. Generally, 1~~ the earlier the content is distributed, the
higher the probability becomes for content to be distributed to the
reception terminal apparatus 7. On the other hand) the later the content
is~ distributed) the lower the probability becomes for content to be
distributed to the reception terminal `30 apparatus 7. Accordingly, in the
case where the reception terminal apparatus 7 obtains divided content to be
distributed early, the optimum cache determination unit 5e determines cache
apparatus close to the reception terminal apparatus 7 (or ?:~ cache
apparatus 4 corresponding to low load condition) as the "first optimum
cache apparatus" ,for example. Thus, the reception terminal apparatus 7 can
obtain the "divided content to be distributed early" from the first optimum
cache apparatus. :;O On the other hand, in the case where the reception
60 terminal apparatus 7 obtains divided content to be distributed late, the
optimum cache determination unit 5e determines cache apparatus close to the
reception terminal -apparatus 7 (or cache apparatus 4 corresponding to low
:i Load condition) next to the "first optimum cache apparatus" , as the
"second optimum cache apparatus" ,for example. Thus the reception terminal
apparatus 7 can obtain divided content from the "second optimum cache
apparatus". ( 3 ) Processing for determining the optimum cache apparatus
based 10 on distributing order The control unit 2c of the SMIL data
distribution apparatus 2 reads from the SMIL data storage unit 2b the SMIL
data corresponding to a predetermined content (requested content ) . The
control unit 2c reads a plurality of content time 1~ information) and
transmits to the content location management apparatus 5 each piece of the
content time information and the location information of the reception
terminal apparatus 7. In addition, processing of step S40 shown in FIG. 12,
for example, is executed as described below. The optimum cache __U
determination unit 5e is also capable of determining processing as follows
. As in the case of the second embodiment , the optimum cache determination
unit 5e determines "second cache apparatus candidates". If there are no
second cache apparatus candidates, referencing the proximity table, after
the optimum cache determination unit5e determines"first cache apparatus
candidates", the optimum cache determination unit 5e determines the "second
cache apparatus candidates". If there are a plurality of second cache
apparatus candidates) referencing each piece of content time :~(1
information, the optimum cache determination unit 5e performs   61 the
following determination processing. In the case where divided content to be
distributed early is distributed to the reception terminal apparatus7,the
optimum cache determination unit 5e determines cache apparatus
corresponding to lightest load condition as the "optimum cache apparatus".
This optimum cache apparatus is the cache apparatus 4 that is optimum for
the reception terminal apparatus 7 , which obtains divided content to be
distributed early, to access. 



Furthermore, in the case where divided content to be lU distributed late is
distributed to the reception terminal apparatus 7 ( the optimum cache
determination unit 5e may also determine the cache apparatus corresponding
to second lightest load condition asthe"optimum cache apparatus". This
optimum cache apparatus is cache apparatus 4 that is 15 optimum for the
reception terminal apparatus 7) which obtains the divided content to be
distributed late, to access. (4) Division processing and SMIL data
conversion processing that are executed when SMrL data is transmitted FIG.
26 is a sequence diagram for describing the above `'0 processing.
Descriptions of the same processing as in FIG. 12 from each of processing
shown in FIG. 26 are simplified. In step S300, the reception terminal
apparatus 7 transmits to the SMIL data distribution apparatus 2 a request
for the SMIL data, which includes information concerning '?.5 predetermined
content. In step S310, the SMIL data distribution apparatus 2 transmits a
request for conversion of the SMIL data to the data conversion apparatus 6.
In this case, the control unit 6c of the data conversion apparatus 6
obtains the predetermined content, which is transmitted from l=he content
distribution apparatus 3 ,and stores the   62 predetermined content. In
step S320, the control unit 6c of the data conversion apparatus 6 transmits
to the division determination apparatus 8 via the communication unit 6a the
"amount of data of the predetermined content" and an "instruction for
apparatus 8 to determine whether or not division of the predetermined
content is necessary". In step S330, the division determination unit 8e of
the division determination apparatus 8 determines whether or not l0 to
perform division of the predetermined content. This processing is executed
in the same way as in step S220 . It should be noted that the amount of
data of the predetermined content is transmitted to the condition for
division decision unit 8f. In the case where the division determination
unit 8e 



determines not to perform division, processing subsequent to S30 of FIG. 12
is executed. On the other hand, in the case where the division
determination unit 8e determines to perform division, in step S340) the
division determination unit 8e transmits to the data conversion apparatus 6
via the control 0 unit 8d information indicating that the division
determination unit 8e determines to perform division. In step S350, the
same processing is executed as in step S30. In step S360, the optimum cache
determination unit 5e then determines candidates for the optimum cache
apparatus. 3C~ Hereinafter, " candidates for the optimum cache apparatus"
are referred to as " optimum cache apparatus candidates" . A specific
description of this processing is as described below. The optimum cache
determination unit 5e determines one or a plurality of "optimum cache
apparatus candidates" with i~ reference to one or more pieces of
information from among   63 information indicating the degree of closeness
to the reception terminal apparatus 7; information indicating load
condition of cache apparatus 4; information indicating available area
amount f or cache apparatus 4 ; and information indicating whether or not
content has already been stored in the cache apparatus 4. One or plurality
of optimum cache apparatus candidates may be, for example, the first cache
apparatus candidates described in step S104, or may be the second cache
apparatus 7U candidates described in step S106 of the second embodiment.
Also, the optimum cache determination unit 5e may determine one or a
plurality of optimum cache apparatus candidates based on the order of
closeness to the reception terminal apparatus 7. Furthermore, the optimum
cache determination unit 5e may ~5 determine one or a plurality of optimum
cache apparatus candidates based on the order of low load condition of
cache 



apparatus 4. In step S365 , based on the location information of optimum
cache apparatus candidates , the optimum cache determination ''0 unit 5e
then transmits a request for "available area amount" to apparatus
corresponding to each "optimum cache apparatus candidate". Each request for
available area amount is transmitted to the available area management units
4e of the apparatus corresponding to each "optimum cache apparatus
candidate" The "available area management unit" 4e obtains available area
amount for each storage unit 4b and transmits each "available area amount"
to the optimum cache determination unit 5e via the control unit 4c. ~0 In
the case where the optimum cache determination unit   64 5e determines that
there is no available area in the storage unit 4b of a11 the apparatus that
are "optimum cache apparatus candidates",instep S360,the optimum cache
determination unit 5e executes processing as described below, for example.
The optimum cache determination unit 5e determines the plurality of cache
apparatus that are close to the reception terminal apparatus 7 next to the
already determined "optimum cache apparatuscandidates",as"optimum cache
apparatuscandidates". Processing of step S365 is then executed. It should
be 10 noted that the optimum cache determination unit 5e may determine
plurality of cache apparatus corresponding to low load condition next to
the already determined "optimum cache apparatuscandidates",as"optimum cache
apparatuscandidates". Processing of step S365 may then be executed. J;~
Even in subsequent processing, the optimum cache determination unit 5e may
determine the optimum cache apparatus based on proximity level , ormay
determine the optimum cache apparatus based on degree of load condition. In
the case where the optimum cache determination unit ~'0 5e determines that
there is available area in the storage unit 9b of either one or a plurality
of cache apparatus from among a11 optimum cache apparatus candidates , the
optimum cache determination unit 5e determines the one or a plurality of
cache apparatus 4 as optimum cache apparatus. In step S366, the information
identifying one or a plurality of cache apparatus 4, which are determined
by the optimum cache determination unit 5e, and the location information of
one or a plurality of cache apparatus 4 are then transmitted to the
condition for division decision unit 8f via :~i~ ~:lze control unit 5f .
The condition for division decision unit   65 8f divides the amount of data
of the predetermined content by the number of optimum cache apparatus
(cache apparatus determined to have available area), and holds the data
value obtained by the dividing calculation. The condition for 5 division
decision unit 8f then compares the data value and 



the " available area amount for the storage unit 4b of each optimum cache
apparatus ~' . In the case where the available area amount for the storage
unit 4b of each optimum cache apparatus is determined l0 as small, the
information is transmitted to the optimum cache determination unit 5e of
the content location management apparatus 5. The above information is
information indicating that "available area amount for the storage unit 4b
of each optimum cache apparatus" is smaller than the data value. l:; The
optimum cache determination unit 5e, for example, determines one or
plurality of cache apparatus that are close to the reception terminal
apparatus 7 next to the already determined optimum cache apparatus
candidates Processing of step S365 is then executed. ~'0 In the case where
the available area amount for the storage 17111t 4b of each optimum cache
apparatus is determined as large, the information is transmitted to the
division determination unit 8e. The above information is information
indicating that " available area amount for the storage unit 4b of each
optimum ~?5 cache apparatus" is larger than the data value. The division
determination unit 8e determines to perform division based on the above
information. The " information indicating that performing division is
determined " is transmitted to the condition for division decision unit 8f.
The condition for division decision unit 8f decides   66 condition for
division (S367). For example, if the content is configured from a plurality
of pieces of unit data, the condition for division decision unit 8f
generates (decides) a condition for division that includes information
specifying two pieces of unit data concerning division. Furthermore, the
condition for division includes information that identifies optimum cache
apparatus in which each section of divided content is stored, respectively.
However , if the data length of each section of divided content 70 is
equal, each section of divided content may be stored in any of the optimum
cache apparatus. Furthermore, the condition for division also includes "
content time information " ( information indicating division at the end of
the first twenty minutes 



after distribution commencement, information indicating 75 division at the
end of the first forty minutes after distribution commencement) It should
be noted that in the case where " optimum cache apparatus that includes the
storage unit 4b which has small available area " and " optimum cache
apparatus that includes the :.~U storage unit 4b which has large available
areas " exist, the condition for division decision unit 8f executes
processing as described below. In other words, the condition for division
decision unit 8f decides on a condition for division so that the amount of
data of " divided content that is to be stored in the optimum cache
apparatus with large available area" is made larger. 'The "content time
information" corresponding to the divided content is then set to distribute
the divided content late. hlso, the condition for division decision unit 8f
decides on :-~(~ a condition for division so that the amount of data of "
divided   67 content that is to be stored in the optimum cache apparatus
with small available area ~~ is made smaller. The ~~ content time
information ~~ corresponding to the divided content is then set to
distribute the divided content early. In step S368, the conditions for
division determined by the condition for division decision unit 8f are
transmitted to the control unit 5f of the content location management
apparatus 5. In step S370, the control unit 5f of the content location
management apparatus 5 transmits to the data 7c) conversion apparatus 6
each condition for division , information identifying optimum cache
apparatus corresponding to each section of divided content, and the
location information of the above optimum cache apparatus. It should be
noted that based on the available area amount 15 for each cache apparatus
4, the optimum cache determination unit 5e determines one or a plurality of
cache apparatus capable of storing divided content as ~~ optimum cache
apparatus  . Furthermore, the division determination apparatus 8 may not
have function of the condition for division decision unit 8f , '?0 but the
content location management apparatus 5) for example, may have the function
of the condition for division decision unit 8f instead. 



In step S380, the divided content generation unit 6d generates a plurality
of sections of divided content by v:> executing the division of the
predetermined content in accordance with the condition for division . A
specific description of this processing is as described below. Information
such as condition for division is transmitted to the data conversion
apparatus 6. The control unit 6c of the data conversion apparatus 6
transmits the condition for division   68 and the predetermined content to
the divided content generation unit 6d. The divided content generation unit
6d generates a plurality of sections of divided content by executing the
division of the predetermined content in accordance with the condition for
division . The divided content generation unit 6d of the data conversion
apparatus 6 then transmits each generated divided content to one or a
plurality of optimum cache apparatus 4 via 1U the control unit 6c, based on
the location information of the optimum cache apparatus. A description of
the case where " the divided content generation unit 6d transmits divided
content to the plurality of optimum cache apparatus " is provided below as
an example. 15 The control unit 4c of each optimum cache apparatus 4 to
which divided content is transmitted stores the divided content in the
storage unit 4b. In this case, the control unit 4c instructs the available
area management unit 4e to rewrite the '~ available area information(such
as information `?(1 included in available area table) ". Furthermore, the
rewritten "available area information '' is transmitted to the division
determination apparatus 8 via the control unit 4c. The control unit 8d of
the division determination apparatus 8 reads the available area table from
'> > the storage unit 8b. Based on the transmitted available area
information) the control unit 8d then rewrites " available area amount '~
of each optimum cache apparatus included in the available area table. In
step S390, the conversion unit 6b of the data 



:.U conversion apparatus 6 performs the conversion of SMIL data.   69 A
specific description of this processing is as described below. The control
unit 5f of the content location management apparatus 5 reads the "division
location information table" from the storage unit 5b. The control unit 5f
then obtains location information of each optimum cache apparatus . The
control unit 5f then transmits location information of each optimum cache
apparatus to the conversion unit 6b of the data conversion apparatus 6 via
the communication unit 5a. The conversion unit Gb obtains 'ldistribution
source location information" for 70 each optimum cache apparatus. In this
case, for example, in the case where the " transmitted location information
of optimum cache apparatus 4" is described by using IP address, and J'
distribution source location information included in the SMIL data" is
described using an URL, IP address is converted a~ into an URL by a
predetermined apparatus. Furthermore, the control unit 5f may transmit the
" division location information table" to the conversion unit 6b. The
conversion unit 6b may then refer to the division location information
table, and determine the location '~0 information of each optimum cache
apparatus. Furthermore, the condition for division , which is determined by
the condition for division decision unit 8f , is transmitted to the
conversion unit 6b. The conversion unit 6b then converts the "content time
information" corresponding :.'S to the predetermined content, which is
included in the SMIL data, into the "content time information"
corresponding to each section of divided content. Referencing the "
distribution source location information " of each optimum cache apparatus
, the conversion unit 6b performs , as described below, the conversion
processing   ~o f or the SMIL data, which includes the "distribution source
location information ~' of the content distribution apparatus 3 in which
the predetermined content is stored. 



The conversion unit 6b converts the 'distribution 5 source location
information " of the content distribution apparatus 3, which is included in
the SMIL data, into the distribution source location information ~~ of at
least one optimum cache apparatus. It should be noted that if the "division
location information table" is transmitted to the l~ conversion unit 6b,
the conversion unit 6b performs the conversion processing by referring to
the division location information table. For example, ~~ the content time
information " ( from zero to sixty minutes ) and "distribution source
location information" 7~ (distribution source location information of the
content distribution apparatus 3) are included in the SMIL data, which is
transmitted from the SMIL data distribution apparatus 2. In addition, the
condition for division includes the following information. Namely, the
condition for division includes ~~0 information indicating that ~~content
time information " of divided content 1 is information showing from zero to
twentyminutes" ; information indicating that the ~~content time
information" of divided content 2 is information showing . " `from twenty
to forty minutes ; information indicating that " " content time information
of divided content 3 is ., information showing from forty to sixty minutes
; and information indicating that each section of divided content 1^~3 is
stored in cache apparatus Y1^~Y3 respectively. Based on the condition for
division , the conversion unit Gb converts "content time information" (from
zero to sixty   



71 minutes ) , which is included in the SMIL data, into each "content time
information of divided content 1 ^r3 (from zero to twenty minutes , from
twenty to forty minutes, and from forty to sixty minutes ) . Above "content
time information" ( from zero to twenty minutes ) is referred to as " first
content time information" , and above `content time information" (from
twenty to forty minutes ) is referred to as " second content time
information" Based on the condition for division , the conversion unit Gb,
also converts "distribution source location information" 10 concerning
content (location information of content distribution apparatus 3 ) , which
is included in the SMIL data, into "distribution source location
information" concerning each section of divided content 1^'3 (location
information of each cache apparatus Y1^~Y3). In step S400 , the converted
SMIL data is transmitted from the data conversion apparatus 6 to the SMIL
data distribution apparatus 2 . In step S410 , the SMIL data distribution
apparatus 2 transmits the converted SMTL data to the reception terminal
apparatus 7. '?( Session control commencement processing for the divided
content corresponding to "first content time information " and transmission
processing for the above divided content are then executed (S420, S430).
Session control commencement processing for the divided content
corresponding to "second content time information" and transmission
processing for the divided content are then executed (S440, S450). It
should be noted that in the case when a command for initiating session
control is transmitted and a plurality of sections of divided content are
not stored in one or a plurality of optimum cache apparatus , the optimum
cache apparatus accesses   



72 the content distribution apparatus 3 in which the plurality of sections
of divided content are stored (for example. The optimum cache apparatus
then obtains one or a plurality of sections of divided content from the
content distribution 5 apparatus 3. Furthermore, the reception terminal
apparatus 7 obtains the converted SMIL data. Furthermore, based on the
converted SMIL data, the reception terminal apparatus 7 receives each
section of divided content from one or a plurality of cache l0 apparatus 4.
It should be noted that the present embodiment can also similarly apply to
the case where a plurality of sections of divided content are stored in one
optimum cache apparatus. I t should be noted that in this embodiment , the
description 75 of the case where the content distribution system includes
the division determination apparatus 8) the SMIL data distribution
apparatus 2, the content location management apparatus 5 , and the data
conversion apparatus 6 was given . However, this configuration is not
particularly limited thereto, `?0 and the content distribution system may
be configured not to include the division determination apparatus 8 , the
SMIL data distribution apparatus 2, the content location management
apparatus 5, and the data conversion apparatus 6. In addition, the content
distribution system may be configured to have one '3:~ item of content
distribution server apparatus , which includes the function of the SMIL
data distribution apparatus 2, the function of the content location
management apparatus 5, the function of the data conversion apparatus 6 ,
and the function of the division determination apparatus 8. ~~i~ (
Operation Results )   73 According to the present embodiment, the division
determination unit 8e determines to perform the division of content if the
amount of data of a content exceeds a predetermined amount. This causes the
storage unit 4b of ;, the cache apparatus to no longer store contents with
large amount of data. As a result, since a large amount of memory resources
of the storage unit 4b in the cache apparatus 4 are no longer consumed,
more effective usage of the memory resources of storage unit 4b is
possible. 10 The optimum cache determination unit 5e determines one or a
plurality of optimum cache apparatus with reference to one or more pieces
of information among information indicating the degree of closeness to the
reception terminal apparatus 7, information indicating load conditions of
cache a p apparatus 4 , information indicating available area amount for
cache apparatus 4 , and information indicating whether or not content has
already been stored in the cache apparatus 4. The condition for division
decision unit 8f then decides a condition for division so that each section
of divided content `?U may be stored in the above one or plurality of
optimum cache apparatus. Thus, in addition to the results of the first and
second embodiments, the memory resources of the storage unit 9b in the
cache apparatus 4 are utilized more effectively. Furthermore) in the
present embodiment, the condition f or division decision unit 8f can
determine a condition for division as follows based on the information
indicating the distribution order) which is included in each content. The
condition for division decision unit 8f can determine a condition for
division so that "data length of divided :~f~ content` corresponding to
early distribution order is  



74 made shorter, as well as determine a condition for division so that
~~data length of divided content" corresponding to late distribution order
is made longer. For this reason, ~.t is possible to reduce any overhead
caused by division of content. It should be noted that data length is the
same as amount of data. It should be noted that the conversion unit 6b may
also perform thefollowing conversion processing. The storage unit 5b of the
content location management apparatus 5 stores a lU ~~divided content
location information table" in which information specifying each section of
divided content is associated with the location information of cache
apparatus. Referencing the ~~divided content location information ,> table
, the conversion unit 6b then performs as described below 15 conversion
processing for the SMIL data, which includes location information of the
content distribution apparatus 3. Above the content distribution apparatus
3 stores requested content" ,or a plurality ofsectionsof divided content.
The conversion unit 6b may also convert the location information 30 of the
content distribution apparatus 3 , which is included in the SMIL data, into
the location information of one or a plurality of cache apparatus 4 in
which divided content has been already stored. In the case where the
divided content is stored in one _'u or a plurality of cache apparatus 4 ,
the control unit 5f may r ewrite the ~~divided content location information
table~~ based on the information identifying the divided content and the
location information of one or a plurality of cache apparatus 4.   



75 Fourth Embodiment As indicated in the second embodiment, the following
results are obtained in the case where the optimum cache determination unit
5e determines an optimum cache apparatus from among each cache apparatus in
which requested content has already been stored. "Processing for the
optimum cache apparatus transmitting content a request to the content
distribution apparatus 3" and "processing for the content distribution
apparatus 3 transmitting content to the optimum 70 cache apparatus" are
unnecessary. However, "cache apparatus 4 close to the reception terminal
apparatus 7 and/or cache apparatus 4 with low load condition also exist
among each cache apparatus 4 in which the content is not stored. In such
case, if the optimum cache 7~ determination unit 5e can determine the
above-mentioned cache apparatus 4 as the optimum cache apparatus, then
content distribution quality is improved. Consequently, in this embodiment,
before a request for content distribution is transmitted from the reception
'~0 terminal apparatus 7 to the cache apparatus 4 , the cache apparatus 4
obtains the above-mentioned content. ., Specifically, in this embodiment,
for example, timing of distribution request from the reception terminal
apparatus 7" and "timing of content request from the cache apparatus 4" can
be controlled. This means that when the reception i:erminal apparatus 7
transmits to the above-mentioned cache apparatus 4 a request for content
distribution, the cache apparatus 4 should have already obtainedthe
above-mentioned content. The above-mentioned cache apparatus 4 may then
transmit the above-mentioned content to the reception terminal   76
apparatus 7 with certainty. (Configuration of Content Distribution System)
In the content distribution system of the fourth embodiment , the matters
differing from the content distribution system of the third embodiment are
as described below. It should he noted that in the configuration of the
fourth embodiment, the same reference numerals are given for the
configuration identical to that of the third embodiment, whereby
description thereof is omitted. 1() FIG. 27 is a diagram illustrating the
configuration of a content location management apparatus 5 according to the
fourth embodiment. The content location management apparatus S includes a
pre-fetch request unit 5h. In the case where requested content is not
stored in specified cache apparatus 15 4, the pre-fetch request unit 5h
transmits to the above-mentioned specified cache apparatus 4 a pre-fetch
request, which indicates "a command for obtaining requested content from
content distribution apparatus 3 storing the above-mentioned requested
content". `'0 As an example, this embodiment gives a description of the
case where "a specified cache apparatus 4" is an "optimum cache apparatus
determined by the optimum cache determination unit 5e" . However, the
specified cache apparatus 4 is not limited to the optimum cache apparatus. 



The pre-fetch request unit 5h includes a pre-fetch timing decision unit 5g.
The pre-fetch timing decision unit 5g determines the ~~pre-fetch request
time" ( pre-fetch request timing). The pre-fetch request time is determined
" so that when the reception terminal apparatus 7 transmit content
distribution request" to an optimum cache apparatus, this optimum cache
apparatus has already obtained the above-mentioned requested content".
Based on the determined pre-fetch request time, the ~1 content location
management apparatus 5 transmits to the optimum cache apparatus 4
apre-fetch request ( which is "a command to obtain requested content from
the content distribution apparatus 3) storing the requested content". This
means that when the reception terminal apparatus 10 7 transmits to the
optimum cache apparatus a distribution request for the requested content,
the optimum cache apparatus has already stored the requested content . It
should be noted that a apparatus (such as, the data conversion apparatus 6)
other than the content location management apparatus 5 may have l5 the
pre-fetch request unit 5h. It should be noted that, for example, before a
reception terminal apparatus 7 requests to a specified cache apparatus 4
for distribution of requested content, the pre-fetch << request unit 5h
transmits a pre-fetch request to the '?0 specified cache unit 4 .
Furthermore , the pre-fetch request unit 5h may also transmit a ~~pre-fetch
request" to a specified cache apparatus 4 just before ~~distribution of
requested content" to a ~~reception terminal apparatus 7" begins.
(Processing) FIG. 28 is a sequence diagram describing a content
distribution method, which is implemented by the content distribution
system having the configuration described above. In processing shown in
FIG. 28, the same reference numerals are given for processing identical to
that shown in FIG. 12, whereby description thereof is omitted.   78 The
same processing as in the first embodiment are executed in steps S10
through S30. In step S500, the optimum cache determination unit 5e then
transmits to each cache apparatus 4 ( first cache apparatus candidate )
close to a specific reception terminal apparatus 7 a requestfor
transmitting load condition of cache apparatus 4. After the "processing of
steps S120 through S122 of FIG. 16 are executed, processing for S500 is
executed. In step S510, the optimum cache determination unit 5e, 7~ for
example, determines the apparatus with the lowest load condition among each
apparatus of "first cache apparatus candidates ( as an optimum cache
apparatus. In this case, referencing the content location information
table, the optimum cache determination unit 5e 15 determines whether or not
content requested by the reception terminal apparatus 7 is stored in the
above-mentioned optimum cache apparatus. If it is determined that the
requested content is stored in the optimum cache apparatus, the processing
subsequent to step S520 are executed. In this ~0 case, the "pre-fetch
request processing for S530" is not executed. If it is determined that the
requested content is " 



not stored in the optimum cache apparatus, the processing ,. subsequent to
step S520 are executed. In step S520 ( the content location management
apparatus 5 transmits to the data conversion apparatus 6 information
identifying the optimum cache apparatus ana location information of the
optimum cache apparatus via the control unit 5f . Furthermore, if it is
determined that the requested content is not stored in the optimum cache
apparatus, a message indicating result of this determination is transmitted
to the   79 pre-fetch timing decision unit 5g. The pre-fetch timing
decision unit 5g determines a ~~pre-fetch request time" for content
location management apparatus 5 to transmit a ,. " pre-fetch request to the
optimum cache apparatus 4. In step S530, the pre-fetch request unit 5h
transmits a pre-fetch request to the optimum cache apparatus via the
control unit 5f based on the pre-fetch request time. In this case,
referencing the apparatus location information data, the control unit 5f
transmits to the optimum cache apparatus 4 the 7() location information of
a content distribution apparatus 3 storing the requested content. On the
other hand, in step S540, in the same manner as in the case of the first
embodiment, the conversion unit 6b of the data conversion apparatus 6
converts distribution 7~ source location information of the content
distribution apparatus 3, which is included in the SMIL data, into
distribution source location information " of the above-mentioned optimum
cache apparatus. The conversion unit Gb transmits the converted SMIL data
to the SMIL data distribution `30 apparatus 2 via the control unit 6c
(S550). In step S560, the control unit 4c of the optimum cache apparatus
obtains the ~~pre-fetch request" . The control unit 4c then performs the
following processing based on the pre-fetch request. Based on the
transmitted location information of the v:, content distribution apparatus
3 , the control unit 4c transmits a request for content distribution to the
above-mentioned content distribution apparatus 3 via the communication unit
4a. In step S570 , the request for content distribution, and -~o the
location information of the optimum cache apparatus are 



80 transmitted to the control unit of the content distribution apparatus3.
The control unitreadsthe above-mentioned content from the storage unit
based on the request for content . The control unit transmits the content
to the optimum cache .> apparatus via the communication unit. The
above-mentioned content is stored in the storage unit 4b of the optimum
cache apparatus. It should be noted that conversion processing for the SMIL
data in step S540 may be executed after processing of step S570. 10 In step
S580, the control unit 2c of the SMIL data distribution
apparatus2obtainsthe converted SMIL data. Based on the location information
of the reception terminal apparatus 7, the control unit 2c transmits the
converted SMIL data to the reception terminal apparatus 7 via the
communication unit 1~ 2a. It should be noted that in processing of step
S10) the SMIL data distribution apparatus 2 holds the location information
of the reception terminal apparatus 7 . In this case ) the location
information is associated with information '?0 specifying specified content
and SMIL data. Processing of step S90 is performed as processing of step
S590. Processing of step S100 is performed as processing of step S600. It
should be noted that the conversion unit 6b may refer `35 to the 'content
location information table" , and may perform conversion processing of SMIL
data. In this case, the control unit 5f (rewrite unit) of the content
location management apparatus 5 reads the ~~content location information
table " from the storage unit 5b. The control unit 5f then rewrites .~()
the " content location information table " based on the   81 information
that the above-mentioned content has been stored in the above-mentioned
optimum cache apparatus. The rewritten content location information table
is then transmitted to the conversion unit 6b of the data conversion
apparatus 6. The conversion unit 6b may perform conversion processing by
referring to the rewritten content location information table. (Operation
Results) In this embodiment, even in the case where content (requested
content)requested by user is not stored in a 7 specified cache apparatus 4
(such as) the cache apparatus 4 most quickly accessible to the reception
terminal apparatus 7), the pre-fetch request unit 5h may transmit the above
pre-fetch request to the specified cache apparatus 4. Based on the
pre-fetch request , the specified cache apparatus 4 then 1~ obtains the
requested content from content distribution apparatus 3 , before a
~~request for distributing the requested content" is transmitted from the
reception terminal apparatus 7. Thus,the receptionterminal apparatus? may
quickly obtain the requested content from the specified cache apparatus 4. 



''l) As a result, content distribution quality is improved. Furthermore,
the pre-fetch timing decision unit 5g is capable of determining a
~~pre-fetch request time " that indicates timing for the ~~cache apparatus
4" to transmit a distribution request (a distribution request for requested
content to the distribution apparatus 3), for example. Due tothis
"pre-fetch requesttime" being appropriately decided, wizen the reception
terminal apparatus 7 transmits a distribution request to the cache
apparatus, the cache apparatus has already obtained the requested content.
As a result, the cache apparatus 4 can transmit the requested content   82
to the reception terminal apparatus 7 with certainty. It is preferable that
at the time when the optimum cache determination unit 5e determines optimum
cache apparatus, `pre-fetch request is transmitted to the optimum cache
apparatus. In this case) "probability that the optimum cache apparatus can
obtain the requested content" increases . As a result) probability thatthe
contenttransmittedfrom optimum cache apparatus is distributed to the
reception terminal apparatus 7" increases. Accordingly, "situation where 10
processing for transmitting pre-fetch request goes to waste" is prevented.
(First Modified Example of the Fourth Embodiment) In the first modified
example, there is information "indicating thestarting time(" distribution
commencementtime 1:, ") when each content file is distributed to the
reception terminal apparatus 7 (hereafter referred to as " distribution
commencement time information ")" included in an SMIL data . Description of
the case where "distribution commencement time information" of "each
section of divided content file" is '?0 included in an SMIL data is given
in this modified example. The content location management apparatus 5
transmits a pre-fetch request to cache apparatus 4 just before distribution
commencement time. The pre-fetch timing decision unit 5g of the first
modified example stores a "pre-fetch timing table" . In the pre-fetch
timing table, divided content identifier (such as an URL, 



content ID), distribution commencement time) pre-fetch time) and
information specifying cache apparatus in which one or a plurality of
sections of divided content are to be stored ( such as optimum cache
apparatus) are associated with one another.   83 An example of a generation
method of the "pre-fetch timing table is as described below. The pre-fetch
timing decision unit 5g obtains divided content identifiers and
distribution commencement times from the data conversion apparatus 6 and/or
the SMIL data distribution apparatus 2, for example. The pre-fetch timing
decision unit 5g then determines the "time just before a distribution
commencement time " ( such as time five seconds prior to the distribution
commencement time) as the `pre-fetch time" for each "distribution
commencement 1 ~) t ime Furthermore, the pre-fetch timing decision unit 5g
obtains information identifying an optimum cache apparatus determined by
the optimum cache determination unit. The pre-fetch timing decision unit 5g
then generates the "pre-fetch 1~> timing table" based on the obtained
information and each determined pre-fetch time. FIG. 29 is a diagram
illustrating an example of the pre-fetch timing table. FIG. 30 is a diagram
showing a sequence for describing pre-fetch request processing according to
the first modified 



'?U example. Here, as presented in the third embodiment, it is assumed that
one item of content is divided into three sections of divided content.
Furthermore, it is assumed that each section of divided content is stored
in a specified content distribution apparatus3. Itisassumed that the
optimum cache '3a determination unit 5e then determines each optimum cache
apparatus that stores one or a plurality of sections of divided content. In
this case, the processing of steps S10 through S30 of FIG. 28 is executed
before the processing of step S700, and the processing of steps S500
through S520 is executed thereafter.   84 rurthermore, in the first
modified example, before the Processing of step S700 ( the conversion
processing of SMIL data ( S540 ) and the transmission processing for the
converted SMIL data (S550) are executed. In step S700, the content location
management apparatus 5 transmits to a specified cache apparatus a pre-fetch
request f_or a divided content (hereafter, in this modified example,
divided content is simply referred to as content ) corresponding to first
distribution order. In this case, referencing the 70 table (the table that
the pre-fetch timing decision unit 5g holds ) ( the control unit 5f of the
content location management apparatus 5, pre-fetch timing decision unit
transmits a pre-fetch request to the specified cache apparatus 4 based on
the pre-fetch time . Furthermore , the control unit 5f transmits " 16 to
the specified cache apparatus 4 a distribution commencement time " of
content corresponding to first distribution order. In step S710, the
specified cache apparatus 4 transmits a request for a given content to the
content distribution apparatus 3 in which the content is stored. In step
S720, the 30 control unit of the content distribution apparatus 3 reads the
content from the storage unit . The control unit of the content
distribution apparatus then transmits the content to the specified cache
apparatus 4. In step S730, the SMIL data distribution apparatus 2 '?o
transmits the converted SMIL data to the reception terminal " apparatus7.
Thisconverted SMIL data includes distribution source location information's
of a cache apparatus 4 in which a "content corresponding to first
distribution order " is expected to be stored; " distribution source
location :-;O inforrnation~~ of a cache apparatus 4 in which a "content   



85 corresponding to second distribution order " is expected to be stored;
and `distribution source location information" of a cache apparatus 4 in
which a "content corresponding to third distribution order is expected to
be stored. In step S740, processing for the first session control
commencement is executed between the reception terminal apparatus 7 and the
cache apparatus 4 . In step S750 , the cache apparatus 4 transmits the
"content corresponding to first distribution order tothe receptionterminal
apparatus7. In 10 this case, the control unit 4c of the cache apparatus 4
performs transmission processing based onthe "distribution commencement
time" of content corresponding to first distribution order. The processing
described above (S760 through S870) is also executed for content
corresponding to second ):~ distribution order, and content corresponding
to third distribution order. It should be noted that even in the first
modified example, the pre-fetch timing decision unit 5g determines a
"pre-fetch request time" (pre-fetch request timing). The '~0 pre-fetch
request time is then determined "so that when the " reception terminal
apparatus 7 transmits content distribution request to an optimum cache
apparatus, this optimum cache apparatus has already obtained the requested
content". FIG. 31 is a flowchart for describing pre-fetch request
processing for the content location management apparatus 5. In step S871 ,
the pre-fetch timing decision unit 5g of the content location
managementapparatus5 generatesthe pre-fetchtiming table. :; In step S872 ,
the content location management apparatus   86 5 -then waits until the
pre-fetch time of content corresponding to first distribution order. It
should be noted that in the case where, for example, distribution
operations aresuspended, any pre-fetch request is suspended as well. In
step S873, when it becomes the pre-fetch time, the pre-fetch request unit
5h of the content location management apparatus 5 transmits to a specified
cache apparatus 4 a pre-fetch request for the above content by referring to
the pre-fetch timing table. )l) In step S874, referencing the pre-fetch
timing table, the control unit 5f determines whether or not a "content
corresponding to second distribution order" exists. If it is determined
that there is such content, processing of step S872 through processing of
step S874 concerning the 15 content are executed. Processing for S872
through S874 is then repeated until a11 contents to be distributed are
gone. On the other hand, if it is determined that there is no 



content corresponding to second distribution order, processing is
completed. `~0 In this modified example, in addition to the results of the
fourth embodiment , the pre-fetch request unit 5h transmits a pre-fetch
request to a cache apparatus 4 just before the content is distributed to
the reception terminal apparatus 7. Thus, in the case where the reception
terminal apparatus 7 suspended the distribution operation of content, the
cache apparatus 4 no longer needs to store the content that the " reception
terminal apparatus 7 would receive. The content that the reception terminal
apparatus 7 would receive means ~~content expected to be distributed to the
reception terminal :;(~ apparatus 7 if the reception terminal apparatus 7
did not suspend   87 the distribution operation" . Thus , memory resources
of the storage unit 4b in the cache apparatus 4, which is linked to the
network, are no longer wastefully used. As a result, a more effective use
of network r, T-esources is possible . (Second Modified Example of the
Fourth Embodiment) In the first modified example of the fourth embodiment,
the content location management apparatus 5 transmits a pre-fetch request
to a cache apparatus 4. However, the 10 processing may be performed as
described below. Namely, the content location management apparatus 5 may
transmit a pre-fetch request to the cache apparatus 4 through the SMIL data
distribution apparatus 2. Furthermore, each cache apparatus 4 may have the
function of the content location 7 ~ management apparatus 5 of the fourth
embodiment . In addition , each cache apparatus 4 may independently
transmit to a content distribution apparatus 3 a request for content
distribution. 3U irifth Embodiment Moving of the reception terminal
apparatus 7 is not considered in the above-mentioned first through fourth
embodiments. However, in the case where the reception terminal apparatus 7
is , for example , a portable terminal apparatus or '?;i mobile phone, the
reception terminal apparatus 7 may move ~Nhile receiving content. In such
case, for example, since ~~proximity level between the reception terminal
apparatus 7 



and cache apparatus 4" varies ( there may be a case that the reception
terminal apparatus 7 is unable to smoothly receive :lo content . As a
result , for example , "screen image quality on   88 a display of the
reception terminal apparatus 7" maybe reduced. In this embodiment , the
optimum cache determination unit 5e can determine a ~~second optimum cache
apparatus" even if content distribution is suspended due to the motion of
reception l.erminal apparatus 7. The second optimum cache apparatus is a
different apparatus from the already determined optimum cache apparatus. In
addition, the reception terminal apparatus 7 is able to obtain content from
the second optimum cache apparatus . 1U (Configuration) FIG. 32 is a
diagram illustrating the configuration of a content distribution system
according to the fifth embodiment . In the fifth embodiment , the same
reference numerals are given to the configuration identical to that of the
content 1b distribution system of the fourth embodiment, whereby
description thereof is omitted. Concerning each of the configurations shown
in FIG. 32, matters points differing from the configuration of the content
distribution system of the fourth embodiment are the following. `?0 In the
content distribution system of the fifth embodiment , a switching equipment
9 is linked to the network 1 . A plurality of base stations 10a, 10b )
which perform wireless communication with each reception terminal apparatus
7, are linked to the switching equipment 9. If a reception terminal
apparatus 7 has moved a predetermined distance, the switching equipment 9
switches over a base station which performs wireless communication with the
reception terminal apparatus 7. Furthermore, if data is transmitted from
the reception terminal apparatus 7, the ;;(~ switching equipment 9 performs
routing based on the location   89 information of a destination apparatus
included in the data. Furthermore, the switching equipment 9 manages
location information (such as, IP address) of each reception terminal
apparatus 7, which carries out communication with each base station 10a,
10b. In the case where the 'base station with which the reception terminal
apparatus 7 carries out communication" changes due to the reception
terminal apparatus 7 moving a predetermined distance, the switching
equipment 9 alters a 10 location information of the reception terminal
apparatus 7. The switching equipment 9 then transmits the altered location
information to the reception terminal apparatus 7 via a base station.
Furthermore, the data conversion apparatus 6 includes 1 ~ an update unit 6e
in addition to the configuration of the fourth 



embodiment. FIG. 33 is a diagram illustrating the configuration of the data
conversion apparatus 6 of the present embodiment. The'update unit 6e
performs updating of the converted SMIL data, which has been transmitted
from the 20 reception terminal apparatus 7. Referencing the location
information table (or the location information of a second optimum cache
apparatus), the update unit 6e updates ~~distribution source location
information" of a optimum cache apparatus , which is included in the
converted SMIL data, into ''S ~~ distribution source location information"
of a ~~ second optimum cache apparatus It should be noted that the update
unit 6e may also update the ~~distribution source location information" of
a content distribution apparatus 3, which is included in the SMIL data :I()
tl-~at is stored in the storage unit 2b, into "distribution   90 source
location information" of a second optimum cache apparatus. (Processing)
FIG. 34 is a sequence diagram for describing a content distribution
method,which usesthe contentdistributionsystem having the configuration
described above. It should be note that in processing shown in FIG. 34, the
same reference numerals are given for processing identical to that shown in
FIG. 12, whereby description thereof is omitted. 10 The processing of step
S100 of FIG..12 is executed. In step S100, a reception terminal apparatus 7
receives the predetermined content from a specified cache apparatus 4 via a
base station and the switching equipment 9. The reception terminal
apparatus7then movesa predetermined distance(5900). 15 The switching
equipment 9 then alters a location information of the reception terminal
apparatus 7 (S910). The switching equipment 9 then transmits the altered
location information to the reception terminal apparatus 7 (S920). The
processing for steps S900 to S920 is as follows. In .'0 step S900, in the
case where it is detected that, for example, a detection unit ( not shown )
of the reception terminal apparatus 7 detects that the reception terminal
apparatus 7 has moved a predetermined distance, the control unit 7a of the
reception terminal apparatus 7 transmits information indicating a `'5
movement of the predetermined distance to the switching equipment 9 via the
communication unit 7a. The `movement of the predetermined distance means,
for example, a movement 



whereby there is a high probability that the reception terminal apparatus 7
will switch ~ base station with which the reception :.r) terminal apparatus
7 carries out communication.   91 It should be noted that the switching
equipment 9 may manage the geographic information of each reception
terminal apparatus 7 . In addition, the switching equipment 9 may detect a
movement of the predetermined distance. In step S910, the switching
equipment 9, to which information indicating the movement of the
predetermined distance is transmitted, alters the location information (
such as , IP address ) of the reception terminal apparatus 7 . In step
S920, the switching equipment 9 transmits the altered location 1C)
information to the reception terminal apparatus 7 via the base station . It
should be noted that the method of movement performed by the reception
terminal apparatus 7 , the method of detecting movement, and method of
altering location information are not particularly limited in any way. 75
In step S930, the reception terminal apparatus 7 transmits to the SMIL data
distribution apparatus 2 a request for updating an SMIL data . In this
case, the altered location information of the reception terminal apparatus
7 is transmitted to the SMIL data distribution apparatus 2 . In step S940 ,
the ?0 SMIL data distribution apparatus 2 transmits the ~~request for
updating the SMIL data" to the data conversion apparatus 6. In this case,
the control unit 2c of the SMIL data distribution apparatus 2 reads the
SMIL data concerning the above-mentioned content from the storage unit 2b.
The "altered location ''5 information of the reception terminal apparatus 7
and the SMIL data are then transmitted to the data conversion apparatus 6.
In step S950, the data conversion apparatus 6 transmits to the content
location management apparatus 5 a request for a location information (or a
distribution source :O) 7_ocation information) of a ~~second optimum cache
apparatus"   92 



This second optimum cache apparatus is a different cache apparatus 4 from
the already determined optimum cache apparatus. In step S960, the optimum
cache determination unit 5e determines once again a cache apparatus 4 that
is close to the reception terminal apparatus 7 . In this case , the altered
location information of the reception terminal apparatus 7 is transmitted
to the optimum cache determination apparatus 5e. The optimum cache
determination unit 5e then determines ` a `second optimum cache apparatus
by referring to the altered 10 location information of the reception
terminal apparatus 7 and the proximity table. It should be noted that the
optimum cache determination unit 5e may also determine the second optimum
cache apparatus based on the load conditions of each of the cache apparatus
4. 7 ~~ In step S970 , a location information of the second optimum cache
apparatus is transmitted to the data conversion apparatus " 6. In step
S975, the update unit 6e updates a distribution source location information
of the content distribution apparatus 3 , which is included in the
converted SMIL data, into '?0 a "distribution source location information "
of the second optimum cache apparatus. It should be noted that if the
"location information of thesecond optimum cache apparatus4" isrepresented
by using an IP address , and the "distribution source location information
included in the SMIL data" is represented by using an URL( the IP address
is converted into an URL by a specified apparatus . Furthermore, the update
unit 6e may perform update processing in steps S930 through S975 as
described below. Namely, in step S930 , the reception terminal apparatus 7
transmits to 



flue data conversion apparatus 6 "a request for updating SMIL   93 data "
and "the converted SMIL data" . Instead of performing processing of step
S940, the update unit 6e may perform the following processing in step S975
after steps S950 through S970. Referencing the location information of the
second optimum cache apparatus , the update unit 6e may update a
"distribution source location information of the optimum cache apparatus,
which is included in the converted SMIL data, into a "distribution source
location information" of the second optimum cache apparatus. 10 It should
be noted that in the case where pre-fetch request processing is not
executed, referencing the "content location information table" , the update
unit 6e may update a distribution source location information of the
optimum cache apparatus ( which is included in converted SMIL data, into 75
a `distribution source location information" of the second optimum cache
apparatus in which the content ( such as requested content) is stored.
Furthermore) the SMIL data distribution apparatus 2 may store the converted
SMIL data. In addition, the update unit 6e may update the converted SMIL
data. 2~ The processing of steps S980, S990 ( same processing as S550),
S1000 (content request processing), and S1010 (content transmission
processing) are then executed. In this case, processing of step S980 is
executed in the case where the above-mentioned content is not stored in the
second optimum ~3;i cache apparatus . It should be noted that the
processing from step S960 to S1010 may be executed as described below. The
optimum cache determination unit5e reads the "content location information
table' via the control unit 5f , and determines whether or not :;t~ the
"content that the reception terminal apparatus 7 has   94 >, received
isstored inthe above-mentionedsecond optimum cache apparatus. In the case
where it is determined that the above-mentioned content is stored in the
second optimum cache apparatus ) processing of steps S970 ( same processing
as S520 ) , o S975 (same processing as S540), and S990 are executed.
Processing then proceeds to step S1020. In this case) referencing the '~
content location information table" or the location information of the
second optimum cache apparatus, the update unit 6e updates a 10
"distribution source location information" of the content distribution
apparatus 3 ( which is included in the SMIL data, into a distributionsource
location information ofthesecond optimum cache apparatus. On the other
hand, if it is determined that the l5 above-mentioned content is not stored
in the second optimum cache apparatus, the optimum cache determination unit
5e instructs the pre-fetch request unit 5h to transmit a pre-fetch request
to the second optimum cache apparatus. Processing from step S970 up to step
S1010 (from S520 to S570) `?0 are then executed. In this case, if the
above-mentioned content is stored in the second optimum cache apparatus
through the pre-fetch request processing, the control unit ( rewrite unit )
5f of the content location management apparatus 5 rewrites the "content
location information table" in the storage unit 5b. Furthermore, even if
the above-mentioned content is not stored in the second optimum cache
apparatus, in step S975, referencingthe rewritten contentlocation
informationtable, the update unit 6e may update a "distribution source
location information's of the content distribution apparatus 3, which 



95 is included in the above-mentioned SMIL data) into a ~~distribution
source location information" of the second optimum cache apparatus. In step
S1020 ( the updated SMIL data, which is obtained by updating the SMIL data,
is transmitted from the SMIL data distribution apparatus 2 to the reception
terminal apparatus 7. Processing for controlling session suspension between
the reception terminal apparatus 7 and the cache apparatus which is
communicating with the apparatus 7 , is executed in step S1030 . 70 In this
case , the control unit 7 of the reception terminal apparatus7generates a
suspension time information (which indicates a time period from the
distribution commencement time" to the suspension time ) and holds the
~~suspension time information. 1 ~~ In step S1040 , based on the
distribution source location information of the second optimum cache
apparatus , the reception terminal apparatus 7 accesses the second optimum
cache apparatus and performs control processing for session commencement.
In step S1050, based on the distribution 30 commencement time information"
, the second optimum cache apparatus transmits to the reception terminal
apparatus 7 a content identified by ~~ content identification information
Based on the stored suspension time information, the control unit 7d of the
reception terminal apparatus 7 then instructs the replay unit 7b to replay
the transmitted content starting from a suspended portion of the
transmitted content. The replay unit 7b executes the above-mentioned the
instruction. Therefore, the reception terminal apparatus 7 receives :.0 the
updated SMIL data after the reception terminal apparatus   96 7 suspends
the receipt of requested content from the optimum cache apparatus. Based on
the updated SMIL data, the reception terminal apparatus 7 receives the
requested content from the second optimum cache apparatus. The replay
processing is performed by this replay unit 7b in the manner as described
below, for example. Based on a RTSP command, the replay unit 7b obtains a
data that includes the suspension time. This suspension time denotes a time
thatisrepresented based on time of ~~content distribution 70 commencement .
The replay unit 7b can then replay a content starting from the suspension
time based on the above-mentioned data. Furthermore , when the data that
includes the suspension time is transmitted to the second optimum cache
apparatus 4, 7 ~ the communication unit 4a of the second optimum cache
apparatus 4 is able to transmit a content starting from the suspension
time. It should be noted that if the reception terminal apparatus 7
switches the communicating party from the optimum cache `?0 apparatus to
the second optimum cache apparatus , the optimum cache apparatus transmits
to the reception terminal apparatus 7 an RTSP command, which includes a
~~REDIRECT method" . This allows the reception terminal apparatus 7 to
switch the 



communicating party from the optimum cache apparatus to the second optimum
cache apparatus. Furthermore ) the location information of each apparatus
in a network (such as, the Internet) in which the SMIL data distribution
apparatus 2, the cache apparatus 4, and the data conversion apparatus 6 are
linked, may be represented by using :;() global IP address . Furthermore,
in a wireless network to which   97 l.he switching equipment 9, base
stations, and each reception terminal apparatus 7 are linked, the location
information of each apparatus may be represented by using mobile IP address
(such as, the address is represented by using a part of the global IP
address). Furthermore,the SMIL data distribution apparatus2may detect that
the reception terminal apparatus 7 has moved a predetermined distance. The
SMIL data distribution apparatus 2 may then transmit a updated SMIL data to
the reception 70 terminal apparatus 7 if the movement of predetermined
distance is detected. Processing for detecting the movement of the
reception terminal apparatus 7 is performed based on information concerning
alteration of the IP address of the reception terminal apparatus7,or a
movementdetection signal l5 from a network management apparatus, for
example. (Operation Results) There is a case where the receptionterminal
apparatus 7 cannot receive content from the cache apparatus 4 any longer,
due to the reception terminal apparatus 7 having moved a v0 predetermined
distance. For this reason, there is a case where the reception terminal
apparatus 7 must suspend reception operation of the content. In such cases,
according to the fifth embodiment, the optimum cache determination unit 5e
determines a ~~second optimum cache apparatus" that the moved reception
terminal apparatus 7 can quickly access. Furthermore, the update unit 6e
updates the distribution source location information, which is included in
the SMIL data) into the distribution source location information of the
second optimum cache apparatus . The updated SMIL data is then transmitted
to :_yi the reception terminal apparatus 7 . As a result , even when the
98 reception terminal apparatus 7 has moved a predetermined distance) it is
able to continue to obtain content from a cache apparatus 4(the second
optimum cache apparatus) based on the distribution source location
information of the second optimum cache apparatus. 



(First Modified Example of the Fifth Embodiment) In the content
distribution system according a first modified example of the fifth
embodiment, the SMIL data distribution apparatus 2 further includes a
difference 70 information generation unit 2d. FIG. 35 is a diagram
illustrating the configuration of the SMIL data distribution apparatus 2 of
the first modified example. The difference information generation unit 2d
compares the updated SMIL data, which is SMIL data updated by the update
unit 6e, and the 15 converted SMIL data, which is converted by the data
conversion apparatus 6 . The difference information generation unit 2d then
generates a `difference information" , which indicates the differences
between the updated SMIL data and converted SMIL data. `'0 FIG. 36 is a
diagram illustrating the configuration of the reception terminal apparatus
7 of the first modified example . The reception terminal apparatus 7
includes an SMIL data generation unit 7e, which generates a "new SMIL data'
based on a ~~converted SMIL data held in the control unit 7d ~' and ( the
`difference information FIG. 37 is a flowchart showing the generation
processing performed by the difference information generation unit 2d, and
the generation processing (method) performed by the SMIL data generation
unit 7e. A description corresponding to the ..!t sequence diagram shown in
FIG. 34 is as follows.   99 In step S1200, if the reception terminal
apparatus 7 has moved a predetermined distance, the altered location
information of the reception terminal apparatus 7 is transmitted ~Lo the
reception terminal apparatus 7 (processing for S900, G S910, and S920).
After processing of steps S930 to S970 are then executed, updating of the
SMIL data is performed in step S1210. This processing is the same as
processing of step S975. After processing of step S990 (transmission of an
updated SMIL data) 1U is executed, in step S1220, the difference
information generation unit 2d compares the updated SMIL data and the
converted SMIL data, and generates "difference information " based on the
comparison results . It should be noted that the converted SMIL data may be
transmitted from the reception 1:, terminal apparatus 7 to the SMIL data
distribution apparatus 2 . Furthermore ) it may be stored in the SMIL data
distribution apparatus 2. In step S1230 , the difference information is
transmitted to the reception terminal apparatus 7 via the control unit 2c
20 of the SMIL data distribution apparatus 2. The SMIL data generation unit
7e of the reception terminal apparatus 7 generates a "new SMIL data" based
on the converted SMIL data held by the control unit 7d and the difference
information. Processing subsequent to step S1030 is then executed. '3,~ It
should be noted that ~~XSLT" is used for the generation processing for the
difference information, for example. Furthermore,for
example,~~SOAP"isusedfor the update processing for an SMIL data . For
example, as shown in FIG. 38, a SOAP message may also be used in the update
processing ;~(1 for an SMIL data . FIG. 38 shows that the UFL surrounded by



100 <oldSrc> and </oldSrc> is replaced by the next displayed URL, which is
surrounded by <newSrc> and </newSrc>. This SOAP message indicates that
"rtsp://cashe-souchi-407/content-A-2.mp4" is updated into
"rtsp://cashe-souchi-408/content-A-2.mp4", and
"rtsp://cashe-souchi-407/content-V-2.mp4" is updated into
"rtsp://cashe-souchi-408/content-V-2.mp4". Furthermore, the pre-update SMIL
data, which the update unit 6e uses for update processing, may be a
~~converted SMIL data held by the reception terminal apparatus 7, or may be
an SMIL data stored in the storage unit of the SMIL data distribution
apparatus 2. In the case where the pre-update SMIL data is an SMIL data
that is stored in the storage unit of the SMIL data 75 distribution
apparatus 2, the above-mentioned SMIL data needs to be transmitted to the
reception terminal apparatus 7. According to the first modified example, it
is recommended that the SMIL data distribution apparatus 2 transmits to the
reception terminal apparatus 7 only the difference information '?.() r
ather than the updated SMIL data . Thus , since the reduction of amount of
information to be transmitted to the reception terminal apparatus 7" is
possible, network congestion may be 



prevented. (Second Modified Example of the Fifth Embodiment) '?.> The fifth
embodiment is applicable in the case where a ~~l~ortion of content stored
in the optimum cache apparatus is deleted while the reception terminal
apparatus 7 is receiving the content from the optimum cache apparatus . In
the same way, the fifth embodiment is also applicable in the case where ..0
modifications are made to the content stored in the optimum   101 cache
apparatus while the reception terminal apparatus 7 is receiving the content
from the optimum cache apparatus. In this case, after the reception
terminal apparatus 7 has transmitted an update request for an SMIL data ,
the o processing subsequent to step S940 are executed. Furthermore, for
example, the fifth embodiment is applicable in the case where the
above-mentioned content is stored in a more optimum cache apparatus while
the reception terminal apparatus 7 is receiving the content from an optimum
lC) cache apparatus. In this case, for example) the reception terminal
apparatus 7 receives that information "indicating that the above-mentioned
content is stored in a more optimum cache apparatus from the network
management apparatus. After the reception terminal apparatus 7 has
transmitted an 



15 update request for an SMIL data , the processing subsequent to step S940
are executed. Sixth Embodiment In the first through fifth embodiments, a
description " `_,'0 is given using SMIL data as an example of multimedia
content description data" . In the present embodiment, a description is
given using electronic mail data as the multimedia content description
data. In addition, each content is distributed to an unspecified number of
reception terminal apparatus 7 in `?o the content distribution system of
the first through fifth embodiments. However, each content is distributed
to a specified number of reception terminal apparatus 7 in the content
distribution system of the present embodiment. FIG. 39 is a diagram
illustrating the configuration of :;(1 a content distribution system of the
sixth embodiment . In the   102 content distribution system of the sixth
embodiment, the same reference numerals are given to the same configuration
as that of the content distribution system illustrated in FIG . 1 , whereby
the description thereof is omitted. The content distribution system of the
sixth embodiment, does not include the SMIL data distribution apparatus 2 .
In addition, the content distribution system includes a plurality of
transmission terminal apparatus 17; a mail transmission server 18 , which
carries out transmission of electronic mail data with 10 the
above-mentioned plurality of transmission terminal apparatus 17; a
plurality of reception terminal apparatus 7; and a mail reception server
19, which carries out transmission of electronic mail data with the
above-mentioned plurality of reception terminal apparatus 7. 



7:~ It should be noted that the content distribution system may include a
plurality of mail transmission servers 18 ,and may include a plurality of
mail reception servers 19. The plurality of transmission terminal apparatus
17 may carry out communication with the mail transmission server 18 ?0
through the network, for example. In the same way, the plurality of
reception terminal apparatus 7 may carry out communication with the mail
reception server 19 through the network, for example. A user inputs
information concerning generation of ''5 electronic mail data to an input
unit(not shown) of the transmission terminal apparatusl7.Thetransmission
terminal apparatus 17 generates electronic mail data based on the
information inputted by a user. The electronic mail data includes a
~~distribution source location information " ( such as , URL ) , which is
location information of a content distribution   103 apparatus 3 in which a
specified content is stored. Furthermore,the electronic mail data includesa
~~destination location information " (such as, mail address) which
indicates the location information of "reception terminal apparatus 7 to
which the electronic mail data is transmitted " Furthermore, the electronic
mail data includes a ~~transmission source location information (such as,
mail address) which indicates the location information of ~~ transmission
terminal apparatus 17 which transmits the electronic mail data 1() to a
reception terminal apparatus 7" . The transmission terminal apparatus 17
transmits the generated electronic mail data to the mail transmission
server 18. The mail transmission server 18 obtains the electronic mail data
transmitted from the transmission terminal 1~ apparatus 17. The mail
transmission server 18 then transmits the electronic mail data to a
specified mail reception server 19 based on~~destination location
information"included in the electronic mail data. The mail reception server
19 is a mail reception server 19 which manages the location ~~0 information
of a reception terminal apparatus 7 corresponding to ~~destination location
information" . The mail reception server 19 includes a communication unit
(not shown), a control unit (not shown), and a storage unit (not shown).
The communication unit receives the '3:~ electronic mail data transmitted
from the mail transmission server 18. Furthermore, in the case where a
request for electronic mail data transmission" is transmitted from a
reception terminalapparatus7,the communication unitreceives the request. O
The control unit (description data obtaining unit) of   



104 the reception server 19 obtains the electronic mail data transmitted
from the communication unit . In other words ( the control unit obtains
description data from a transmission terminal apparatus 17) which includes
a distribution source location information of a content distribution
apparatus 3 ( content distribution apparatus in which specified content is
:stored) . The control unit stores the electronic mail data in the storage
unit. Furthermore, when the control unit obtains the above request , the
control unit accesses the storage unit . 70 In the case where "electronic
mail data directed to the reception terminal apparatus 7 which transmits
the above request is stored in the storage unit, the control unit then
obtains the above-mentioned electronic mail data from the storage unit. The
control unit then transmits the electronic 75 mail data to the data
conversion apparatus 6 via the communication unit . The control unit then
obtains ~~ a converted electronic mail data" from the data conversion
apparatus 6 via the communication unit . The control unit then transmits
the converted electronic mail data to the reception '~0 terminal apparatus
7. Based on the request for electronic mail data which is .inputted to the
input unit 7c , the control unit 7d of the reception terminal apparatus 7
transmits the above request to the mail receptionserverl9via the
communication unit7a. Furthermore, the control unit 7d obtains via the
communication unit 7a electronic mail data) which is transmitted from the
mail reception server 19. In this case) for example, the control unit 7d of
the reception terminal apparatus 7 executes a mail program to read the
electronic mail data. Based on the execution :-~i~ r_esult, the control
unit 7d identifies information concerning   105 URL in electronic mail
data. It should be noted that the configurations and functions of the cache
apparatus 4 , content location management apparatus 5, and data conversion
apparatus 6 of this embodiment are the p same as in the description of the
above-mentioned first embodiment. However, in the description of the
functions of each apparatus in the first embodiment , term "SMIL data" must
be substituted by term " electronic mail data ~~ . Furthermore) the
functions of the reception terminal 7~ apparatus 7 other than those in the
above description are the same as the functions of the reception terminal
apparatus 7 of the first embodiment. 



Furthermore ) as with the SMIL data, the electronic mail data rnay contain
information identifying a content, content 7;i time information,
synchronization time information, and layout information, f or example.
Furthermore, as with the first through fifth embodiments , the electronic
mail data includes a distribution source' location information (such as an
URL) of the content distribution `30 apparatus 3 . A distribution source
location information ( such as an URL) of a cache apparatus 4 is included
in a converted electronic mail data. Furthermore, conversion between a mail
address and an URL is executed through the above-mentioned DNS, for
example. (Content Distribution Method) The processing for proximity table
generation and the processing for proximity table storage indicated in FIG,
11 are also executed in this embodiment. FIG. 40 is a sequence diagram for
describing a content distribution method, which uses the content
distribution system having the configuration   106 described above. It
should be noted that in FIG. 40, the same ref erence numerals are given to
the same processing as that indicated in FIG. 4, whereby the description
thereof is simplified. Furthermore, the description of similar processing
to that indicated in FIG. 4 is also simplified. As described above, it is
assumed that the electronic mail data directed to a reception terminal
apparatus 7 is stored in the storage unit of the mail reception server 19.
The control unit 7d of the reception terminal apparatus 7 then 70 transmits
a request for transmitting the electronic mail data, to the control unit of
the mail reception server 19 via the communication unit 7a(51500). The
control unit of the mail reception server 19 obtains from the storage unit
the electronic mail dada directed to the above-mentioned reception l~>
terminal apparatus. FIG. 41 is a diagram illustrating an example of the
above-mentioned electronic mail data. The control unit of the mail
reception server 19 then transmits to the data conversion apparatus 6 via
the communication unit the electronic mail data and a location information
( such as, 20 a mail address) of the above-mentioned reception terminal
apparatus 7 (S1510). In this processing for S1510) URL 1 shown in FIG. 41
is transmitted to the data conversion apparatus 6, for example. Inquiry
processing(S30), determination processing (S40), and response
processing(S50) are then executed. The specific description of these
processing is the same as in the first embodiment. For example, in the case
where a "URL 2" of an optimum cache apparatus 4, storing the predetermined
content, is ..Cl transmitted from the content location management apparatus
5 ,   107 



the conversion unit 6b of the data conversion apparatus 6 converts the "URL
1 that is included in the electronic mail data" into " the URL 2 . The
converted electronic mail data is then transmitted to the mail reception
server 19 . FIG . 42 is a diagram :> showing an example of converted
electronic mail data. The conversion unit 6b of the data conversion
apparatus 6 then performs a conversion of the electronic mail data (S1520).
A specific description of this conversion processing corresponds to the
description of the case where " 70 term SMIL data in the description of S60
is substituted by term electronic mail data . The converted electronic mail
data is then transmitted to the control unit of the mail reception server
19 ( S1530 ) . Based on the location information of the reception terminal
apparatus 7 , the control unit of the l~ mail reception server 19 transmits
to the control unit 7d of the reception terminal apparatus 7 via the
communication unit the converted electronic mail data, which is electronic
mail data converted by the conversion unit 6b(51540). The processing for
commencing session control ( S90 ) and 30 processing for transmitting
content from the optimum cache apparatus to the reception terminal
apparatus 7 ( S100 ) are then executed. The specific description of these
processing is the same as in the first embodiment. It should be noted that
session control protocol may be not only `~RTSP" , but may also ,; `?5 HTTP
It should be noted that in S100, if the optimum cache apparatus does not
store the predetermined content, the optimum cache apparatus 4 obtains the
predetermined content from a content distribution apparatus 3, storing the
;() predetermined content. The optimum cache apparatus 4 then   108
transmits the above-mentioned content to the reception terminal apparatus
7. Furthermore, the content distribution system of this embodiment may
apply to the i-shot service. In this case, the :, transmission terminal
apparatus 17 is a mobile phone) for example. In addition, ~~moving
imagecontent~~ and/or ~~still image content are communicated between each
apparatus. The electronic mail data is then transmitted from a mobile phone
to the mail transmission server 18. Furthermore, the lU mobile phone
transmit a content to the content distribution apparatus 3. One or a
plurality of cache apparatus 4 obtain content from the content distribution
apparatus 3 in which the content is stored, and temporarily store the
content. (Operation Results) l5 According to this embodiment, the control
unit (description data obtaining unit) of the mail reception server 19
obtains from a transmission terminal apparatus 17 electronic mail data,
which includes a location information of a content distribution apparatus 3
in which a predetermined ~~C~ content is stored. Referencing the location
information table, the conversion unit 6b then converts the location
information of the content distribution apparatus 3, which is included in
the electronic mail data , into a .location information of a specified
cache apparatus 4. The control unit 7d of a '?:., reception terminal
apparatus 7 then obtains converted electronic mail data, which is
electronic mail data converted by the conversion unit 6b. Based on the
converted electronic mail data , the control unit 7d of the reception
terminal apparatus 7 then obtains the predetermined content from the :-10
clove-mentioned cache apparatus 4.   



109 Thisallows the reception terminal apparatus? to access cache apparatus
4 other than cache apparatus 4 registered in the reception terminal
apparatus 7. Furthermore, the reception terminal apparatus 7 can access
cache apparatus 4 that are ,; apparatus other than the ~~content
distribution apparatus 3 corresponding to a distribution source location
information included in the electronic mail data" . Therefore, the
reception terminal apparatus is able to adequately utilize each cache
apparatus 4 linked to the network. As a result, 70 effectively utilizing
network resources is realized in the content distribution system of this
embodiment. Furthermore , in the case where the cache apparatus 4 to which
the reception terminal apparatus 7 can quickly access is linked to the
network , and the above-mentioned cache apparatus 7 r~ 4 is not registered
in the reception terminal apparatus 7 , the reception terminal apparatus 7
can obtain the converted electronic mail data that includes the location
information of the above-mentioned cache apparatus 4. Thus) ~~t~e access
time necessary for the reception terminal apparatus 7 to '~0 obtain
content" is shortened. As a result, in the content distribution system of
this embodiment, network congestion is prevented, as well as content
distribution quality being substantially improved. (1) Even in the present
embodiment, the optimum cache 3', determination unit 5e may have the
functions according to the second embodiment and the functions of the first
and second ~T~odified examples of the second embodiment. (2) Tne content
distribution system of this embodiment, may include the division
determination apparatus 8 presented in ;r) the third embodiment. In
addition, the cache apparatus 4 of   110 present embodiment may have the
function of the cache apparatus 4 of the third embodiment, and the data
conversion apparatus 6 of present embodiment may have the function of the
data conversion apparatus 6 of the third embodiment. Furthermore, a
distributionsource location information of the content distribution
apparatus 3 in which a plurality of sections of divided content are stored"
may be included in electronic mail data. It should be noted that the
divided content generation unit 6d generates the plurality of sections 10
of divided content by executing the division of a predetermined content.
The control unit (description data obtaining unit) of the mail reception
server 19 then obtains from a transmission terminal apparatus 17 electronic
mail data, which includes a 7~~ "distribution source location information"
of the content distribution apparatus 3 in which the plurality of sections
of divided content are stored. 



Furthermore, referencing the ' division location information table, the
conversion unit 6b converts a `?0 distribution source location information
of a content distribution apparatus 3 , which is included in an SMIL data ,
into a distribution source location information of a specified cache
apparatus 4 . The control unit 7d of the reception terminal apparatus 7
obtains the electronic mail data (converted ''5 description data), which is
converted by the conversion unit 6b . Furthermore , the control unit 7d of
the reception terminal apparatus 7 obtains each section of divided content
from one or a plurality of cache apparatus 4 based on the converted
electronic mail data. ;~cl In this case, processing as described below is
executed   111 by the content distribution system. Processing for S200 in
FIG. 21 is not executed. A user who holds a predetermined content inputsa
"registration requestforthe predetermined content" to an input unit of the
server apparatus of the user. The registration request and an "instruction
to determine whether or not division of the predetermined content is
necessary are transmitted to the division determination apparatus 8. In
this case, the amount of data of the predetermined content is also
transmitted to the data 70 conversion apparatus 6. Processing of S220 to
S250 and S270 are then executed. However) the "processing which indicates
requesting for " conversion of an SMIL data is not executed in step S240.
Furthermore, the processing which indicates conversion of an 15 SMIL data "
is not executed in step S250. It should be noted that in step S270, the
content distribution apparatus 3 storing each section of divided content is
not particularly limited in any way. Furthermore, in the description of
(distribution processing for divided `30 content ) ( Z ) , which is
described in explanation of the content " distribution method of the third
embodiment, the term SMIL data' is substituted by term ~~electronic mail
data" . Furthermore, the optimum cache determination apparatus of present
embodiment may have the determination function W~ (2), which is described
in the explanation of the content distribution method of the third
embodiment. Furthermore, based on the electronic mail data, the control
unit of the mail reception serverl9 reads a plurality of "divided
contenttime information's , and transmits "each item of content time :;()
information ' and the "location information of the reception   112 



terminal apparatus 7 to the content location management apparatus 5. The
optimum cache determination unit 5e may have function ( 3) that is
described in explanation of the content distribution method of the third
embodiment. Furthermore, "processing(4)described in explanation of the
content distribution method of the third embodiment ~~ is modified as
follows. The processing for S1500 and 51510 is executed instead of the
processing from S300 to S310. The processing from step S320 to S390 are
then executed . The 10 specific description of these processing is the same
as in the third embodiment. However, in the processing for S390, the
conversion of electronic mail data is executed instead of conversion of
SMIL data. Subsequently, processing for S1530, S1540, and processing from
S420 to S450 is executed. 1~ (3) Furthermore, the content location
management apparatus 5 of present embodiment may have the function of the
content location management apparatus 5 of the fourth embodiment . The
following modifications are executed to the processing indicated in FIG.
28. The processing for S1510 and S1520 is `'0 executed instead of the
processing for S10 and S20. The processing for S30 and processing from S500
to S540 is then executed. However, in S540, the conversion of electronic
mail data is executed instead of the conversion of SMIL data. Furthermore,
the processing for S1530 is executed instead of `3~~ the processing for
S550 , and the processing for S1540 is executed instead of the processing
for S580. Furthermore) the pre-fetch timing decision unit 5g may have the
function of the first modified example of the fourth embodiment . In FIG .
30 , the processing for S1500 and S1510 and .1() the processing from 5500
to 5520 is executed before the   113 processing for S700. Furthermore, the
processing for S540and S1530 is executed before the processing for S700. In
FIG. 30, l.he processing for S1540 is executed instead of the processing
for S730. Furthermore, the content location management 5 apparatus 5 may
transmit a pre-fetch request to the cache apparatus 4 via the mail
reception server 19. ( 9 ) The mail reception server 19 of present
embodiment may have the function of the switching equipment 9 of the fifth
embodiment . In addition ( the mail reception server 19 may be lU linked to
the reception terminal apparatus 7 via a base station. In explanation of
fifth embodiment ,the switching equipment of the fifth embodiment is
substituted by a mail reception server 19 . In explanation of fifth
embodiment , SMIL J5 data is substituted by electronic mail data. The mail
reception server 19 may detect a movement of a predetermined distance which
is performed by a reception terminal apparatus 7, and may~also transmit an
updated electronic mail data to the reception terminal apparatus 7. ~'U In
processing indicated in FIG. 34, the processing for S100 and the processing
from S900 to S920 is executed. In S930, a request for updating electronic
mail data is transmitted to the mail reception server 19. A specific
description is as described in the fifth embodiment. In S940, the mail
reception server 19 transmits a request for updating the electronic mail
data to the data conversion apparatus 6. Update of the electronic mail data
is then performed in S975, transmission of the updated electronic mail data
is executed in S990, and a second optimum cache apparatus transmits the
updated 



:.U electronic mail data to a reception terminal apparatus 7 in   114 S1020
. Based on the updated electronic mail data, the reception terminal
apparatus 7 then receives a content from a second optimum cache apparatus
4. Furthermore ( the mail reception server 19 may also have the difference
information generation unit 2d according to the first modified example of
the fifth embodiment. The reception terminal apparatus 7 may also have the
function described in the first modified example of the fifth embodiment.
The reception terminal apparatus 7 have function for generating l~) a new
electronic mail data based on a converted electronic mail data and the
difference information held by the control unit 7d. In FIG. 37, update
processing for electronic mail data is executed in S1210. In S1220, the
difference information is generated. The difference information indicates a
difference 7a between the updated electronic mail data and the converted
electronic mail data. In S1230 ) the difference information is transmitted
to the reception terminal apparatus 7. The reception terminal apparatus 7
generates a new electronic mail data based on the ~~converted electronic
mail data held by the `_,~0 reception terminal apparatus 7" and the
difference information . Furthermore ) the reception terminal apparatus 7
may also have the function described in the second modified example of the
fifth embodiment. In this case, the reception terminal apparatus 7
transmits a request for updating the electronic mail data. The processing
subsequent to step S940 is then 



executed. It should be noted that the content distribution system of the
sixth embodiment may be configured not have the mail reception server 19 ,
the data conversion apparatus 6 , and the :> content location management
apparatus 5. Instead, the content   115 distribution system may have one
item of content distribution server apparatus that is equipped with the
functions of the mail reception server 19 , the data conversion apparatus 6
, and the content location management apparatus 5. Furthermore, the content
distribution system of the sixth embodiment may be configured not to have
the mail reception server 19 , the data conversion apparatus 6 , the
content location management apparatus 5, and the division determination
apparatus 8. Instead, the content distributionsystem may have )0 one item
of content distribution apparatus that is equipped with the functions of
the mail reception server 19, the data conversion apparatus 6, the content
location management apparatus 5, and the division determination apparatus
8. (First Modified Example of the Sixth Embodiment) l5 A modified example
of the content distribution system of the sixth embodiment is as described
below. The electronic mail data of this modified example includes a
plurality of destination location information. Furthermore) the mail
transmission server 18 of this 20 modified example includes a communication
unit ( not shown ) and a control unit (not shown). The control unit of the
mail transmission server 18 then obtains electronic mail data transmitted
from a transmission terminal apparatus 17. The control unit of the mail
transmission server 18 then '3ci determines whether or not the number of
destination location information" included in the electronic mail data is
more than a predetermined number. If it is determined that the number of
~~destination location information" is more than a predetermined number,
the control unit transmits to the "data conversion apparatus" 



116 6 via the communication unit the electronic mail data and `~ a
plurality of location information of reception terminal " apparatus 7 . The
plurality of location information is included in the electronic mail data.
On the other hand, when the control a unit determines that the number of
"destination location " information is less than the predetermined number,
the control unit transmits the electronic mail data to the mail reception
server 19 via the communication unit. It should be noted that the "number
of destination 10 location information" serves asa guideline indicating how
many people read the electronic mail data. Furthermore, the number of
destination location information serves as a guideline indicating how often
a "apparatus storing a content(such as moving image content) included in
the electronic mail data is accessed by each apparatus. Furthermore , the
control unit of the mail reception server 19 of this modified example does
not transmit to the data conversion apparatus 6 "the electronic mail data"
and "the plurality of location information of reception terminal `?0
apparatus 7 " . In this present modified example, the configurations and
functions other than those described above are the same as the
configurations and functions of the sixth embodiment. (Content Distribution
Method) '?> Description of the same processing as each of the processing in
the content distribution method of the sixth embodiment is omitted. FIG. 43
is a sequence diagram describing a content distribution method using the
content distribution system that includes the configuration ;;o described
above. It should be noted that in FIG. 43) the same   117 reference
numerals are given to the same processing as that indicated in FIG . 40 ,
whereby the description thereof is omitted. Furthermore, the description of
similar processing to that indicated in FIG. 40 is also simplified. ;i The
transmission terminal apparatus 17 transmits an electric mail data to a
mail transmission server 18 (S2000). The control unit of the mail
transmission server 18 determines whether or not a number of ~~ destination
location information included in the transmitted electronic mail l0 data is
more than a predetermined number. When it is determined that the number of
"destination " location information is morethan the predetermined number)
the control unit transmits a request for conversion of the electronic mail
data via the communication unit ( S2003 ) . In this l5 case, the control
unit transmits to the data conversion apparatus 6 the electronic mail data
and " a plurality of " 



location information of reception terminal apparatus 7 Processing then
proceeds to the processing for S30. On the other hand, if the control unit
determines that the number `?0 of "destination location information" is
less than the predetermined number, the electronic mail data is not
transmitted to the data conversion apparatus 6. Processing then proceeds to
the processing of step S2007. The processing from S30 to S50 is then
executed. These '_'S processing are executed for the location information
of each receptionterminal apparatus7. InstepS50,for example, "list
information" indicating a list of location information of each optimum
cache apparatus 4 (the location information which is associated with each
reception terminal apparatus .-;O 7,respectively)is transmitted to the data
conversion   118 apparatus 6. The conversion unit 6b of the data conversion
apparatus 6 then performs the conversion of the electronic mail data (
S1520 ) . A specific description of this processing is as described below.
The list information is transmitted to the conversion unit 6b. The
conversion unit 6b obtains a plurality of location information of reception
terminal apparatus 7. In this case, the plurality of location information
is included in the electronic mail data. The conversion unit 6b refers to
the list information , and then performs the following 10 conversion
processing. The conversion unit 6b converts a distribution source location
information of the content distribution apparatus 3, which is included in
the electronic mail data, into a distribution source location information
of an optimum cacheapparatus4. In this case, the ~~distribution 15 source
location information of an optimum cache apparatus 4 is associated with
location information of reception terminal apparatus 7. ~A processing
fortransmitting the converted electronic mail data (S2005) is then
executed. The converted electronic '~0 mail data is transmitted to the
control unit of the mail transmission server 18. The control unit of the
mail transmission server 18 determines mail reception server 19
corresponding to location lIlformation of each reception transmission
apparatus 7. The '?o location information of each receptiontransmission
apparatus 7 is included in the converted electronic mail data. The control
unit of the mail transmission server 18 then transmits the converted
electronic mail data to the mail reception serverl9viathe communication
unit(52007). Furthermore, when :,o it is determined that the number of
~~destination location   119 information is less than the predetermined
number, the electronic mail data is transmitted to the mail reception
server 19. Furthermore, the control unit of the mail reception server 19
obtains a request for transmitting electronic mail data. The request is
transmitted from the reception terminal apparatus 7. The electronic mail
data and/or the converted electronic mail data is transmitted to the
control unit. 70 The control unit then obtains the destination location
information, which is included in the "electronic mail data or the
converted electronic mail data . Hereafter, the ``electronic mail data or
the converted electronic mail data " " is referred to as transmitted
electronic mail data and the 1 S like '~ . When the location information of
the reception terminal apparatus 7 corresponding to the request is not
included in the "transmitted electronic mail data and the like" , the
control unit stores "the transmitted electronic mail data and the like" in
the storage unit. 



`?0 On the other hand ) when the location information of the reception
terminal apparatus 7 corresponding to the request is included in the
"transmitted electronic mail data and the like",the control unit transmits
the"transmitted electronic mail data and the like" to the reception
terminal apparatus `':, 7 ( S2020 ) . The processing for S90 and S100 is
then executed. 1n this case, the reception terminal apparatus 7 performs
hr_ocessing for commencing session control with an optimum cache apparatus
4. Furthermore, the reception terminal aU apparatus 7 obtains a
predetermined content from the   120 optimum cache apparatus 4. It should
be noted that in the processing for S2003, the control unit of the mail
transmission server 18 may transmit tothe data conversion apparatus6, the
"destination location information of mail reception server 19" instead of
the ~~destination location information of a reception terminal " apparatus
7 . In step S40, for example, the optimum cache determination unit 5e may
also determine the cache apparatus 4 that is close to the mail reception
server 19 as 10 an optimum cache apparatus 4. Furthermore, the processing
(1) through (4) described in the sixth embodiment are similarly applied in
this present modified example. In this case, each process performed by each
unit have to be carried out as described below. The mail l5 transmission
server 18 carries out processing which indicates a request for the
conversion of electronic mail data. The mail reception server 19 does not
carry out the processing which indicates a request for the conversion o~
electronic mail data. `?0 When the "number of destination location
information included in electronic mail data is more than a predetermined
number, the electronic mail data is converted by the conversion unit 6b.
Furthermore, electronic mail data contains a plurality _~5 of destination
location information. For example, a destination location information isan
information indicating location information of reception terminal apparatus
7. "Processing concerning the location information of the
receptionterminalapparatus7" is executedf or each reception :.U terminal
apparatus 7.  



121 Furthermore, the content distribution system of this modified example
may be configured not to have the mail transmission server 18, the data
conversion apparatus 6, and the content location management apparatus 5.
Instead) the content distribution system may be configured to have one item
of content distribution server apparatus that has the function of the mail
transmission server 18, the function of the data conversion apparatus 6,
and the function of the content location management apparatus 5. 10
Furthermore, the content distribution system of the s ixth embodiment may
be configured not to have the mail transmission server 18, the data
conversion apparatus 6, the content location management apparatus 5, and
the division determination apparatus 8 , but instead have one item of
content 15 distributionserver apparatus.The content distributionserver
apparatus has the function of the mail transmission server 18) the function
of the data conversion apparatus 6, the function of the content location
management apparatus 5, and the function of the division determination
apparatus 8. v0 According to this modified example, the control unit of "
the mail transmission server 18 obtains a number of destination location
information" included in the electronic mail data. When the "number of
destination location information included in the electronic mail data" is
more than the predetermined `.: W umber, the control unit of the mail
transmission server 18 transmits the electronic mail data to the data
conversion apparatus 6. Here, if conversion processing for the electronic
r~~ail data having a small number of destination location '.-;O information
" and conversion processing for " the   122 electronic mail data having a
large number of destination location information " are executed, the
following disadvantages is generated. In other words, since exchange of
data among each apparatus (such as ,the data conversion apparatus 6) the
content location management apparatus 5 and the mail transmission server 18
) increases , the congestion of network lines is generated. On the other
hand, in order to effectively use network resources and improve content
distribution quality) it is 1~ preferable that frequency converted from a
location information of the content distribution apparatus 3" into "a
location information of an optimum cache apparatus 4" is high. Accordingly,
if the conversion unit 6b performs the processing for converting electronic
mail data having a large 75 number (such as, more than a predetermined
number) of destination location information, but does not perform the
processing for converting electronic mail data having a small number (such
as, less than a predetermined number) of destination location information,
the following results are `~0 generated. Network resources can be
effectively used and content distribution quality can be improved. Since
exchange of data among each apparatus (such as ,the data conversion
apparatus 6, the content location management apparatus 5 and the mail
transmission server 18) decreases, the congestion of network 



lines is reduced. It should be noted that the "a predetermined number" is
determined based on the processing abilities of the data conversion
apparatus 6, content location management apparatus .1t1 5 , and the
processing abilities of the network , for example.   123 Various
modifications will become possible for those skilled in the art after
receiving the teachings of the present disclosure without departing from
the scope thereof.   124 WHAT IS CLAIMED IS: 1. A content distribution
system, comprising: at least one distribution apparatus configured to store
content; a plurality of cache server apparatus configured to obtain content
from the distribution apparatus, and to store the content temporarily; 7U a
location information data storage unit configured to store location
information data, which indicates the location information of each cache
server apparatus; a description data storage unit configured to store at
least one item of description data, which includes the location 15
information of the distribution apparatus; a converter configured to
convert the location information of a distribution apparatus storing a
requested content requested by a user ,which is included a.n the
description data, into the location information of a `'0 specified cache
server apparatus , by referring to the location information data; and a
reception terminal apparatus configured to obtain converted description
data, which is the description data converted by the converter, and to
receive the requested content from the specified cache server apparatus
based on the converted description data. 2. The content distribution system
according to claim 1, further comprising a cache server apparatus that has
already stored the requested content; wherein 



.;O said location information data storage unit stores   125 content
location information data, in which information specifying each content and
location information of cache server apparatus, correspond with each other;
and said converter converts the location information of -Lh a distribution
apparatus storing the requested content, which is included in the
description data, into location information of a cache server apparatus
that has already stored the requested content, by referring to the content
location information data. lU 3. The content distribution system according
to claim 1, further comprising: an optimum cache determination unit
configured to determine a cache server apparatus closest to the reception
terminal apparatus among each cache server apparatus that 15 stores the
requested content, as an optimum cache server apparatus; wherein said
converter converts the location information of the distribution apparatus
storing the requested content, which "0 is included in the description
data, into location information of the optimum cache server apparatus ,and
said reception terminal apparatus obtains the converted description data )
and receives the requested content from the optimum cache server apparatus
based on the converted '?5 description data. 4. The content distribution
system according to claim 2, further comprising: a load condition
calculation unit configured to calculate a load condition of each cache
server apparatus; and :-u) an optimum cache determination unit configured
to   126 determine a cache server apparatus corresponding to the lightest
load condition as an optimum cache server apparatus; wherein said converter
converts the location information of the ;> distribution apparatus storing
the requested content, which is included in the description data, into a
location information of the optimum cache server apparatus ,and 



said reception terminal apparatus obtains the converted description data,
and receives the requested content from the 10 optimum cache server
apparatus based on the converted description data. 5. The content
distribution system according to claim 1, further comprising: a pre-fetch
request unit configured to transmit to a l;~ specified cache server
apparatus a pre-fetch request, which indicates a command that the specified
cache server apparatus obtain the requested content from the distribution
apparatus storing the requested content ) in the case where the requested
content is not stored in the specified cache server apparatus; '?0 wherein
said converter converts the location informationof the distribution
apparatus storing the requested content, which is included in the
description data, into a location information of the specified cache server
apparatus ,by referring to the location information data, and said
reception terminal apparatus obtains the converted description data, and
receives the requested content from the specified cache server apparatus
based on the converted description data. :;() 6. The content distribution
system according to claim   127 5 , wherein the pre-fetch request unit
transmits the pre-fetch request to the specified cache server apparatus
before the reception terminal apparatus transmits a request for
distribution of the requested content to the specified cache 5 server
apparatus. 7. The content distribution system according to claim 5 ,
wherein the pre-fetch request unit transmits the pre-fetch request to the
specified cache server apparatus just before a distribution of the
requested content to the reception 1C) terminal apparatus begins. 8. The
content distribution system according to claim 3, wherein in the case where
the reception terminal apparatus has moved a predetermined distance, the
optimum cache l5 determination unit determines a cache server apparatus
close to the reception terminal apparatus which has moved, as a second
optimum cache server apparatus and comprises: a pre-fetch request unit
configured to transmit to the second optimum cache server apparatus a
pre-fetch request, '?(~ which indicates a command that the second optimum
cache server apparatus obtain the requested content from the distribution
apparatus storing the requested content, in the case where the requested
content is not stored in the second optimum cache server apparatus; and
'3:i an update unit configured to update the location information of the
optimum cache server apparatus, which is included in the converted
description data, into location information of the second optimum cache
server apparatus, by referring to the location information data; and 



:.(1 said reception terminal apparatus suspends receipt of   128 the
requested content from the optimum cache server apparatus, and obtains the
updated description data, which includes the location information updated
bythe update unit, and receives the requested content from the second
optimum cache server apparatus based on the updated description data. 9.
The content distribution system according to claim 3, wherein in the case
where there aremodifications to the requested content , which is stored in
said optimum cache server apparatus while 10 the reception terminal
apparatus is receiving the requested content, said optimum cache
determination unit determines a second optimum cache server apparatus which
is other than said optimum cache server apparatus from among the cache
server apparatus close to the reception terminal apparatus , lu and
comprises: a pre-fetch request unit configured to transmit to the second
optimum cache server apparatus a pre-fetch request, which~indicates a
command that the second optimum cache server apparatus obtain the requested
content from the distribution '~0 apparatus storing the requested content,
in the case where the requested content is not stored in the second optimum
cache server apparatus; and an update unit configured to update the
location information of the optimum cache server apparatus, which is `?.i
included in the converted description data, into location information of
the second optimum cache server apparatus) by referring to the location
information data; and said reception terminal apparatus suspends receipt of
Ll-~e requested content from the optimum cache server apparatus, 10 and
obtains the updated description data, which includes the   129 location
information updated bythe update unit, and receives the requested content
from the second optimum cache server apparatus based on the updated
description data. 10. The content distribution system according to claim ,,
8, further comprising: a difference information generation unit configured
to generate difference information which indicates differences between the
converted description data and the updated 



description data; 70 wherein said reception terminal apparatus suspends
receipt of the requested content from the optimum cache server apparatus,
and obtains the difference information, and receives the requested content
from the second optimum cache server apparatus based on the difference
information and the converted description data. 11. A content distribution
system, comprising: at least one distribution apparatus configured to store
content; `?U a plurality of cache server apparatus configured to obtain
content from the distribution apparatus) and to store the content
temporarily; a location information data storage unit configured to store
location information data, which indicates the location information of each
cache server apparatus; a description data obtaining unit configured to
obtain 3 from a transmission terminal apparatus, description data, which
includes the location information of a distribution apparatus storing a
predetermined content; a converter configured to convert the location   130
information of the distribution apparatus , which is included in the
description data, into a location information of a specified cache server
apparatus) by referring to the location information data; and a reception
terminal apparatus configured to obtain converted description data, which
is the description data converted by the converter, and to receive the
predetermined content from the specified cache server apparatus based on
the converted description data. 



70 12. A content distribution system, comprising: a division determination
unit configured to determine to perform the division of content in the case
where the amount of data of the content exceeds a predetermined amount; a
divided content generation unit configured to generate a plurality of
sections of divided content ,by executing the division of the content , in
the case where it h as been determined by the division determination unit
to perform division; a first converter configured to convert description
~~0 data which includes information concerning content, into description
data which includes information concerning divided content ,in the case
where the content has been divided into the plurality of sections of
divided content; and a reception terminal apparatus configured to obtain
the '.',:> converted description data, which is the description data
converted by the first converter, and to receive the sections of divided
content from at least one apparatus storing the sections of divided content
based on the converted description data. 13. The content distribution
system according to claim   131 12, further comprising: at least one cache
server apparatus configured to store the divided content; wherein the
reception terminal apparatus obtains the r~ converted description data, and
receives sections of divided content from at least one cache server
apparatus storing the sections of divided content based on the converted
description data. 14. The content distribution system according to claim 1~
12 , further comprising: a distribution apparatus configured to store a
plurality of sections of divided content; at least one cache server
apparatus configured to obtain at least one section of divided content from
the distribution 75 apparatus ,and to store the divided content
temporarily; 



a location information data storage unit configured to store location
information data, which indicates the location information of each cache
server apparatus; a description data storage unit configured to store at
`?0 least one item of description data, which includes the location
information of the distribution apparatus; and a second converter
configured to convert the location information of a distribution apparatus
storing a plurality of sections of requested divided content requested by a
user ,which is included in the description data, into the location
information of at leastone specified cacheserver apparatus, by referring to
the location information data; wherein said reception terminal apparatus
obtains the converted ~(~ description data, which is description data
converted by the   132 second converter, and receives each section of
requested divided content from the specified cache server apparatus based
on the converted description data. 15. The content distribution system
according to claim r> 14, further comprising: an optimum cache
determination unit configured to determine at least one cache server
apparatus that is able to store at least one section of requested divided
content, as an optimum cache server apparatus , based on available area
amount J 0 for each cache server apparatus , in the case where it has been
determined by the division determination unit to divide the requested
content into the plurality of sections of requested divided content; and a
condition for division decision unit configured to J~ decide a condition
for division, which is a condition for dividing the requested content into
a plurality of sections of requested divided content; wherein said
distribution apparatus further stores content, ~?C) said divided content
generation unit generates a plurality of sections of requested divided
content by executing the division of the requested content ,in accordance
with the condition for division, said second converter converts the
location 



information of a distribution apparatus storing the requested content,
which is included in the description data) into the location information of
at least one optimum cache server apparatus , by referring to the location
information data, and ;~i) said reception terminal apparatus obtains
converted   133 description data, which is description data converted by
the second converter, and receives each section of reQUested divided
content from the optimum cacheserver apparatus based on the converted
description data. 16. The content distribution system according to claim
l5,whereinthe conditionfor division decision unit determines a length of
each section of divided content, which is generated by the divided content
generation unit, based on an order of distribution to the reception
terminal apparatus. lU 17. The content distribution system according to
claim 14, wherein the divided content generation unit executes the division
of the requested content so that each section of requested divided content
is consecutive. 18. A content distribution system, comprising: 1G a
division determination unit configured to determine to perform the division
of content in the case where the amount of data of the content exceeds a
predetermined amount; a divided content generation unit configured to
generate a plurality of sections of divided content ,by ~~0 executing the
division of the content ,in the case where it has been determined by the
division determination unit to perform division; a distribution apparatus
configured to store the plurality of sections of divided content; 



at least one cache server apparatus configured to obtain at least one
section of divided content from the distribution apparatus ,and to store
the section of divided content temporarily; a location information data
storage unit configured to ~t~ stor_e location information data, v,~hich
indicates the location   134 information of each cache server apparatus; a
description data obtaining unit configured to obtain from a transmission
terminal apparatus, description data, which includes the location
information of a distribution apparatus storing the plurality of sections
of divided content; a converter configured to convert the location
information of the distribution apparatus , which is included in the
description data, into location information of at least one specified cache
server apparatus 7i:~ by referring to the location information data; and a
reception terminal apparatus configured to obtain converted description
data, which is description data converted by the converter, and to receive
each section of divided content from the specified cache server apparatus
based 75 on the converted description data. 19. A description data
distribution apparatus configured to manage at least one item of
description data that includes location information of an apparatus,
comprising: an obtaining unit configured to obtain description 20 data
converted by a data converter from the data converter that converts the
location information of a distribution apparatus storing a requested
content requested by a user ( which is included in the description data)
into the location information of a specified cache server apparatus, by
referring to location information data which indicates the location
information of each cacheserver apparatus storing content temporarily; and
a transmitter configured to transmit the description data converted by the
data converter to a reception =.n terminal apparatus .  



135 20. A description data distribution apparatus configured to transmit to
a reception terminal apparatus, storing description data that includes
location information of an apparatus storing content requested by a user,
information r> concerning the description data, comprising: an update unit
configured to update the location information of the apparatus, which is
included in the description data, into the location information of a
specified cache server apparatus, by referring to location 10 information
data which indicates location information of each a cache server ; and a
transmitter configured to transmit to the reception terminal apparatus the
description data that is updated by the update unit. l5 21. A description
data distribution apparatus configured to transmit to a reception terminal
apparatus, storing description data that includes location information of
an apparatus storing content requested by a user, information concerning
the description data, comprising: 3U an update unit configured to update
the location information of the apparatus, which is included in the
description data, into the location information of a specified cache server
apparatus) by referring to location information data which indicates
location information of each `':> cache server ; a difference information
generation unit configured to generate difference information which
indicates differences between said -description data and the updated
description data which is description data ;~O updated by the update unit,
136 a transmitter configured to transmit the difference information to the
reception terminal apparatus. 22. A content location management apparatus
configured to transmit the location information of a specified apparatus :>
to a converter which converts description data that includes the location
information of a distribution apparatus storing a requested content
requested by a user, comprising: an optimum cache determination unit
configured to determine an optimum cache server apparatus , which is a
cache 7~ server apparatus that is optimum for a reception terminal
apparatus to access, based on at least one item of information from among
information indicating the degree of closeness to the reception terminal
apparatus; information indicating available area amount for cache server
apparatus; information 



75 that indicates the degree of a load condition of cache server apparatus;
and information indicating whether or not the requested content has already
been stored; and a transmitter configured to transmit the location
information of the optimum cache server apparatus to the 2() converter .
23. A content location management apparatus, comprising: a transmitter
configured to transmit to a specified cache server apparatus a pre-fetch
request, which indicates `?.3 a command that the specified cache server
apparatus obtain a requested content requested by a user from the
distribution apparatus storing the requested content , in the case where
the requested content is not stored in the specified cache server
apparatus. ~U 24. The content location management apparatus   137 according
to claim 23, wherein the transmitter transmits the pre-fetch request to the
specified cache server apparatus before t)~e reception terminal apparatus
transmits a request for distribution of the requested content to the
specified cache server apparatus. 25. The content location management
apparatus according to claim 23, wherein the transmitter transmits the
pre-fetch request to the specified cache server apparatus just before the
distribution of the requested content to the 10 reception terminal
apparatus begins. 26. A content location management apparatus) comprising:
an optimum cache determination unit configured to determine a cache server
apparatus close to the reception 15 terminal apparatus which has moved, as
an optimum cache server apparatus in the case where the reception terminal
apparatus has moved a predetermined distance, a transmitter configured to
transmit to the optimum cache server apparatus a pre-fetch request, which
`~0 indicates a command that the optimum cache server apparatus obtain a
requested content requested by a user from the distribution apparatus
storing the requested content, in the case where the requested content is
not stored in the optimum cache server apparatus. 27. A content location
management apparatus, comprising: 



an optimum cache determination unit configured to determine an optimum
cache server apparatus which is a cache server apparatus close to a
reception terminal apparatus , in :;() tl~~e case v,~here there are
modifications to a requested content   138 requested by a user , which is
stored in a specified cache server apparatus while the reception terminal
apparatus is receiving the requested content; and a transmitter configured
to transmit to the optimum cache server apparatus a pre-fetch request,
which indicates a command that the optimum cache server apparatus obtain
the requested content from the distribution apparatus storing the requested
content, in the case where the requested content is not stored in the
optimum cache server apparatus . 70 28. A data conversion apparatus
configured to convert description data that includes location information
of an apparatus, and to transmit the converted description data to a
description data management unit which manages at least one item of
description data, comprising: 75 a converter configured to convert the
location information of a distribution apparatus storing a requested
content requested by a user ,which is included in the description data,
into the location information of a specified cache server apparatus, by
referring to location '?0 information data which indicates location
information of each cache server apparatus storing content temporarily ;and
a transmitter configured to transmit to the description data management
unit the description data that includes the location information converted
by the converter. 29. The data conversion apparatusaccordingto claim 28,
wherein the converter converts the location information of the distribution
apparatus storing the requested content, which is included in the
description data, into the location information of a cache server apparatus
that has already stored the requested content, by referring to   139 the
content location information data, in which information specifying each
content and location information of cache server apparatus, correspond with
each other. 30. A data conversion apparatus configured to convert
description data that includes the location information of an apparatus)
and to transmit the converted description data to a distribution unit,
which distributes description data to a reception terminal apparatus,
comprising: an obtaining unit configured to obtain from a 10 transmission
terminal apparatus, description data, which includes the location
information of a distribution apparatus storing a predetermined content; 



a converter configured to convert the location information of the
distribution apparatus which is included 7:; in the description data, into
the location information of a specified cache server apparatus ( by
referring to location information data which indicates the location
information of each cache server apparatus storing content temporarily; and
a transmitter configured to transmit to the _0 distribution unit the
description data that includes the location information converted by the
converter. 31. A data conversion apparatus configured to convert the
description data that includes location information of an apparatus, and
transmit the converted description data to a ''.> description data
management unit, which manages at least one item of description data, in
the case where it has been determined by a division determination unit, to
perform division of a predetermined content if amount of data of the
content has exceeded a predetermined amount, and comprises: a divided
content generation unit configured to   140 generate a plurality of
sections of divided content by executing the division of the predetermined
content) in the case where it has been determined by the division
determination unit to perform division of the predetermined content; a
converter configured to convert description data that includes information
concerning the predetermined content, into description data that includes
information concerning the divided content; and a transmitter configured to
transmit to the l0 description data managementunitthe description data
converted by the converter. 32 . A data conversion apparatus configured to
convert description data that includes location information of an
apparatus, and transmit the converted description data to a )5 description
data management unit, which manages at least one item of description data,
in the case where it has been determined by a division determination unit,
to perform the division of a predetermined content if amount of data of the
content has exceeded a predetermined amount, and comprises: 3C) a divided
content generation unit configured to generate a plurality of sections of
divided content by executing the division of the predetermined content) in
the case where it has been determined by the division determination unit to
perform the division of the predetermined content; `?C> a converter
configured to convert the location information of a distribution apparatus
storing a plurality of sections of requested divided content requested by a
user ,which is included in description data, into location information of
at least one specified cache server ..U apparatus ( by referring to
location information data which  



141 indicates location information of each cache server apparatus storing
at least one section of divided content temporarily; and a transmitter
configured to transmit to the description data management unit the
description data that includes the location information converted by the
converter. 33. The data conversion apparatus according to claim 32, further
comprising: a first obtaining unit configured to obtain the 10 location
information of at least one optimum cache server apparatus , in the case
where the optimum cache server apparatus that is a cache server apparatus
which can store at least one section of divided content, is determined,
based on available area amount for each cache server apparatus ; and 75 a
second obtaining unit configured to obtain a condition for division,which
is condition for dividing the requested content into a plurality of
sections of requested divided content; wherein `'0 said divided content
generation unit generates a plurality of sections of requested divided
content by executing the division of the requested content , in accordance
with the condition for division, said converter converts the location
information of a distribution apparatus storing the requested content,
which is included in description data, into the 7_ocation information of at
least one optimum cache server apparatus , by referring to the location
information data . 34. The data conversion apparatus according to ;-1~)
claim 33, wherein the condition for division is a condition   142
concerning length of divided content, which is decided based on an order of
distribution to a reception terminal apparatus . 35. The data conversion
apparatus according to claim 33, wherein the divided content generation
unit executesthe division of the requested content so that each section of
requested divided content is consecutive. 36. A data conversion apparatus
configured to convert description data that includes the location
information of an apparatus, and transmit the converted description data to
a distribution unit, which distributes description data to a reception
terminal apparatus , in the case where it has been determined by a division
determination unit , to perform the division of a predetermined content if
amount of data of the content has exceeded a predetermined amount, and
comprises: 15 a divided content generation unit configured to generate a
plurality of sections of divided content ,by executing the division of the
predetermined content ,in the case where it has been determined by the
division determination unit to perform the division of the predetermined
`?0 content ; an obtaining unit configured to obtain from a transmission
terminal apparatus, the description data, which includes location
information of a distribution apparatus storing the plurality of sections
of divided content; a converter configured to convert location information
of the distribution apparatus , which is 



included in the description data, into the location information of at least
one specified cache server apparatus. by referring to location information
data which :~(l indicates the location information of each cache server
143 apparatus storing at least one section of divided content temporarily;
and a transmitter configured to transmit to the distribution unit the
description data that includes the location information converted by the
converter. 37 . A reception terminal apparatus configured to receive a
requested content which is content requested by a user, and description
data that includes location information of apparatus through a network
comprising at least one 7() distribution apparatus, storing the content,
and a plurality of cache server apparatus, which obtain the content from
the distribution apparatus and store the content temporarily, comprising: a
transmitter configured to transmit a request for 1~> description data,
which includes the location information of a distribution apparatus storing
the requested content; and a receiver configured to receive the converted
description data, in which location information of the distribution
apparatusisconverted into location information `~C) of a specified cache
server apparatus; wherein the receiver receives the requested content from
the specified cache server apparatus in the case where the transmitter has
transmitted a request f or the requested content to the specified cache
server apparatus based on the converted description data. 38. The reception
terminal apparatus according to claim 37, wherein in the case where the
reception terminal apparatus leas moved a predetermined distance, the
transmitter transmits a request for updating the converted description
data,   144 in the case where the location information of the cache server
apparatus, which is included in the converted description data, has been
updated into the location information of a second cache server apparatus,
the receiver receives the updated description data, indicating the
description data in which the location information of the cache server
apparatus has been updated into the location information of the second
cache server apparatus , and suspends receiving the requested content from
the cache server 1 f) apparatus , and in the case where the transmitter has
transmitted a request for the requested content based on the updated
description data, the receiver receives the requested content transmitted
from the second cache server apparatus. l ~ 39 . The reception terminal
apparatus according to claim 38, further comprising: 



a description data generation unit configured to generate ~ new description
data, based on the converted description data and difference information
indicating ''0 differences between the converted description data and the
updated description data, in the case where the difference information has
been received by the receiver , instead of the updated description data;
wherein the transmitter transmits a request for the ''b requested content
to the second cache server apparatus based on the new description data. 40.
A content distribution method, comprising the steps of storing content in
at least one distribution ;~f apparatus ;   145 having a plurality of cache
server apparatus obtain the content from the distribution apparatus; having
the plurality of cache server apparatus store the obtained content; storing
location information data, which indicates the location information of each
cache server apparatus, in location information data storage unit; storing
at least one item of description data, which includes location information
of the distribution 70 apparatus, in a description data storage unit;
converting the location information of a distribution apparatus storing
requested content requested by a user, which is included in description
data , into the location information of a specified cache server apparatus
by referring 75 to the location information data; having a reception
terminal apparatus obtain the converted description data, which is
description data that has been converted; having the reception terminal
apparatus receive `?0 the requested content from the specified cache server
apparatus based on the converted description data. 41 . The content
distribution method according to claim 40, further comprising the steps of:
storing in the location information data 35 storage unit, content location
information data, in which information specifying each content and location
information of cache server apparatus, correspond with each other; and
converting the location information of the distribution apparatus storing
the requested content) which ;cc) is included in the description data,
.into location  



146 information of a cache server apparatus that has already stored the
requested content, by referring to the content location information data.
42. The content distribution method according to claim ._> 40) further
comprising the steps of: determining a cache server apparatus closest to
the reception terminal apparatus from among each cache server apparatus
storing the requested content, as an optimum cache server apparatus;
converting the location information of the distribution apparatus storing
the requested content, which is included in the description data) into
location information of the optimum cache server apparatus ; having said
receptionterminal apparatusobtainthe 75 converted description data; having
said reception terminal apparatus receive the requested content from the
optimum cache server apparatus based on the converted description data. 43
. The content distribution method according to claim `?G 40, further
comprising the steps of: calculating load condition of each cache server
apparatus; determining a cache server apparatus corresponding to the
lightest load condition as an optimum cache server apparatus; converting
the location information of the distribution apparatus storing the
requested content, which is included in the description data, into location
information of the optimum cache server apparatus , and having said
reception terminal apparatus obtain the   147 converted description data;
having said reception terminal apparatus receive the requested content from
the optimum cache server apparatus based on the converted description data.
:i 44. The content distribution method according to claim 40, further
comprising the steps of: transmitting to a specified cache server apparatus
a pre-f etch request, which indicates a command that the specified cache
server apparatus obtain the requested content 70 from the distribution
apparatus storing the requested content, in the case where the requested
content is not stored in the specified cache server apparatus; 



converting the location information of the distribution apparatus storing
the requested content, 7:~ which is included in the description data, into
location information of the specified cache server apparatus , by ref
erring to the location information data; and having said reception terminal
apparatus obtain the converted description data ; 20 having said reception
terminal apparatus receive the requested content from the specified cache
server apparatus based on the converted description data. 45. The content
distribution method according to claim 44, wherein the transmitting step
includes the step of `?.i transmitting the pre-fetch request to the
specified cache server apparatus before the reception terminal apparatus
transmits a request for distribution of the requested content to the
specified cache server apparatus. 46. The content distribution method
according to claim ...0 49, wherein the transmitting step includes the step
of   148 transmitting the pre-fetch request to the specified cache server
apparatus just before a distribution of the requested content Lo the
reception terminal apparatus begins. 47. The content distribution method
according to claim :, 42, further comprising the steps of: determining a
cache server apparatus close to the reception terminal apparatus which has
moved, as a second optimum cache server apparatus , in the case where the
reception terminal apparatus has moved a predetermined distance; 10
transmitting to the second optimum cache server apparatus a pre-fetch
request, which indicates a command that the second optimum cache server
apparatus obtain the requested content from the distribution apparatus
storing the requested content , in the case where the requested content is
not stored 15 in the second optimum cache server apparatus; updating the
location information of the optimum cache server apparatus, which is
included in the converted description data, into location information of
the second optimum cache server apparatus, by referring to the 30 location
information data; havingsaid receptionterminal apparatussuspend receipt of
the requested content from the optimum cache server apparatus having
reception terminal apparatus obtain the updated description data, which
includes the location information `3~~ updated ; having reception terminal
apparatus receive the requested content from the second optimum cache
server apparatus based on the updated description data. 48. The content
distribution method according to claim '~U 42, further comprising the steps
of: _   



149 determining a second optimum cache server apparatus which is other than
said optimum cache server apparatus from among the cache server apparatus
close to the reception terminal apparatus , in the case where there are
modifications to the requested content, which is stored in said optimum
cache server apparatus while the reception terminal apparatus is receiving
the requested content; transmitting to the second optimum cache server
apparatus a pre-fetch request ) which indicates a command that 10 the
second optimum cache server apparatus obtain the requested content from the
distribution apparatus storing the requested content ( in the case where
the requested content is not stored in the second optimum cache server
apparatus; updating the location information of the optimum cache server
apparatus, which is included in the converted description data, into
location information of the second optimum cache server apparatus, by
referring to the location information data; having said reception terminal
apparatus suspend ?Cl receipt of the requested content from the optimum
cache server apparatus, having said reception terminal apparatus obtain the
updated description data, which includes the location information updated,
having said reception terminal apparatus receive the requested content from
the second optimum cache server apparatus based on the updated description
data. 49. The content distribution method according to claim further
comprising the steps of: :=;O generating difference information which
indicates   150 differences between the converted description data and the
updated description data; having said reception terminal apparatus suspend
reception of the requested content from the optimum cache server apparatus
; having said reception terminal apparatus obtain the difference
information; having said reception terminal apparatus receive the requested
content from the second optimum cache server 70 apparatus based on the
difference information and the converted description data. 50 . A content
distribution method, comprising the steps of storing content in at least
one distribution 1G apparatus; having a plurality of cache server apparatus
obtain the content from the distribution apparatus; 



having the plurality of cache server apparatus store the obtained content;
``>0 storing location information data, which indicates location
information of each cache server apparatus) in a location information data
storage unit; obtaining from a transmission terminal apparatus, description
data, which includes location information of a distribution apparatus
storing a predetermined content; converting the location information of the
distribution apparatus , which is included in the description data, into
the location information of a specified cache server apparatus , by
referring to the location SO information data; and   151 having a
receptionterminal apparatusobtain converted description data, which is
description data converted by the converting step; having the reception
terminal apparatus receive the predetermined content from the specified
cache server apparatus based on the converted description data. 51. A
content distribution method, comprising: a step of determining to perform
the division of content in the case where the amount of data of the content
exceeds 70 a predetermined amount; a first step of generating a plurality
of sections of divided content , by executing the division of the content (
in the case where it has been determined by the determining step to perform
division; 15 a step of converting description data which includes
information concerning content, into description data which includes
information concerning divided content ,in the case where the content has
been divided into the plurality of sections of divided content; `30 a step
of obtaining the converted description data, which is the description data
converted by the converting step; a step of receiving the sections of
divided content from at least one apparatus storing the sections of divided
content based on the converted description data. ~ ai 52. The content
distribution method according to claim 51, further comprising the steps of:
storing the divided content in at least one cache server apparatus; ~()
obtaining the converted description data; 



152 receiving the sections of divided content from at least one cache
server apparatus storing the sections of divided content based on the
converted description data. 53. The content distribution method according
to claim 51) further comprising the steps of: storing the plurality of
sections of divided content in a distribution apparatus; having at least
one cache server apparatus obtain at least one section of divided content
from the distribution l0 apparatus; having the cache server apparatus store
the divided content temporarily; storing location information data, which
indicates location information of each cache server apparatus , in location
75 information data storage unit; storing at least one item of description
data, which includesthe location information of the distribution apparatus,
in the description data storage unit; converting the location information
of a distribution `?0 apparatus storing a plurality of sections of
requested divided content requested by a user ,which is included in
description data,intothe location information of at least one specified
cache server apparatus, by referring to the location information data; 35
having said reception terminal apparatus obtain the converted description
data,which isdescription data converted by the converting step; having said
reception terminal apparatus receive each section of requested divided
content from the specified cache ;U server apparatus based on the converted
description data.   



153 54. The content distribution method according to claim 53, further
comprising: a step of determining at least one cache server apparatus that
is able to store at least one section of requested .> divided content, as
an optimum cache server apparatus, based on available area amount for each
cache server apparatus ( in the case where it has been determined to divide
the requested content into the plurality of sections of requested divided
content; 70 a step of deciding a condition for division, which is a
condition for dividing the requested content into a plurality of sections
of requested divided content; a step of storing content in said
distribution apparatus; 75 a second step of generating a plurality of
sections of requested divided content by executing the division of the
requested content ,in accordance with the condition for division, a second
step of converting the location information `'0 of a distribution apparatus
storing the requested content , which is included in description data, into
location information of at least one optimum cache server apparatus, by
referring to the location information data; a step of having said reception
terminal apparatus obtain converted description data, which is description
data converted by the second step of converting; a step of having said
reception terminal apparatus receive each section of requested divided
content from the optimum cache server apparatus based on the converted :,n
description data.   154 55. The content distribution method according to
claim 54 , wherein the deciding step includes the step of determining a
length of each section of divided content , based on an order of
distributing to the reception terminal apparatus. 56. The content
distribution method according to claim 51, wherein the first generation
step includes the step of executing the division of the requested content
so that each section of requested divided content is consecutive. 57. The
content distribution method according to claim 70 54, wherein the second
generation step includes the step of executing the division of the
requested content so that each section of requested divided content is
consecutive. 58 . A content distribution method, comprising the steps of 



l5 determining to perform the division of content in the case where the
amount of data of the content exceeds a predetermined amount; generating a
plurality of sections of divided content ( by executing the division of the
content , in the case `?0 where it has been determined to perform division;
storing the plurality of sections of divided content in a distribution
apparatus; having at least one cache server apparatus obtain at least one
section of divided content from the distribution 25 apparatus; having the
cache server apparatus store the divided content temporarily; storing in a
location information data storage unit, locationinformation data,which
indicateslocation information of each cache server apparatus;   155
obtaining from a transmission terminal apparatus, description data, which
includes location information of a distribution apparatus storing the
plurality of sections of divided content; 5 converting the location
information of the distribution apparatus , which is included in the
description data,into location information of atleast one specified cache
server apparatus, by referring to the location information data; and 70
having a reception terminal apparatus obtain converted description data,
which is description data converted by the converting step; having the
reception terminal apparatus receive each section of divided content from
the specified cache server 15 apparatus based on the converted description
data. `? 0 ~~ a  
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