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(57) A content distributing device in the present in-

vention receives a request message to request to trans-
mit content. Then, in a case where a device transmitted
the request message is a relaying device for receiving
the content thus requested and possessing and transfer-
ring the contentto anotherdevice, the content distributing
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Description
Technical Field

[0001] The present invention relates to a content dis-
tribution service in which a server distributes content to
the clientinresponse to a request from a client for playing
the content.

Background Art

[0002] There has been conventionally and widely used
techniques for providing content, such as moving imag-
es, via communication networks. Examples of the tech-
niques encompass a video on demand (VOD) service in
which a request is transmitted from a client which plays
content and, in response to the request, the content is
distributed to the client from a server which manages the
content. In the content distribution services such as the
VOD, content is provided to clients by means of a stream-
ing method, a download method, or a progressive down-
load method.

[0003] The following Patent Literature 1 discloses an
example where a content distribution service is provided
by means of the progressive download method. The Pat-
ent Literature 1 discloses a content distribution service
system in which a request for content is transmitted to a
server from a client with use of HTTP and the client plays
the content in response to the request.

Citation List
Patent Literature
[0004]

Patent Literature 1: Japanese Patent Application
Publication, Tokukai, No. 2005-110244 A(Publica-
tion Date: April 21, 2005)

Summary of Invention
Technical Problem

[0005] Whatever method (the streaming method, the
download method, or the progressive download method)
is used, it is necessary to continuously transfer a great
amount of data to a client from a server in a case where
a content distribution service is provided, specifically, dif-
ferent kinds of content are distributed to a plurality of
clients. When the number of clients increases and a load
of a network, which is used to transmit the data from the
server, and a load of the server exceed their limits, the
data transfer is, for example, delayed. This decreases
quality of the content distribution service.

[0006] The present invention has been made in view
of the aforementioned problem, and an object of the
present invention is to achieve (A) a content distributing
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device, (B) a content playing device, (C) a content dis-
tributing system, (D) a method for controlling the content
distributing device, (E) a controlling program, and (F) a
recording medium, each of which, reduces, in a content
distributing system in which content is distributed to a
client from a server, reduces an increase in load of the
server and a network and for data transmission from the
server.

Solution to Problem

[0007] In order to achieve aforementioned object, a
content distributing device for transmitting, in response
to arequest, a content to a source which is a sender of
the request, in accordance with the present invention,
includes: determining means for determining whether the
source is (A) a relaying device for receiving the content
thus requested and possessing and transferring the con-
tent to a content playing device or (B) the content playing
device for playing the content thus requested; content
transmitting means for transmitting, in response to the
request, the contentthusrequested to the relaying device
in a case where the determining means determines that
the source is a relaying device; content-storage-location
information generating means for generating content-
storage-location information by associating (A) the con-
tent transmitted by the content transmitting means with
(B) an address of the relaying device, which is a desti-
nation to which the content is to be transmitted, or an
address of the content playing device, to which the con-
tent is to be transferred from the relaying device; and
content-acquiring-location instructing means for trans-
mitting, in response to the request, an instruction to the
content playing device which is the source in a case
where the determining means determines that the source
is a content playing device, which instruction is to acquire
the content from (i) a relaying device indicated by an ad-
dress that the content-storage-location information as-
sociates with the content thus requested or (ii) a content
playing device indicated by an address that the content-
storage-location information associates with the content
thus requested.

[0008] In order to achieve aforementioned object, a
method for controlling content distributing device for
transmitting, in response to a request, a content to a
source which is a sender of the request, the method in
accordance with the present invention includes: a deter-
mining step of determining whether the source is (A) a
relaying device for receiving the content thus requested
and possessing and transferring the content to a content
playing device or (B) the content playing device for play-
ing the content thus requested; a content transmitting
step of transmitting, in response to the request, the con-
tentthus requested to the relaying device in a case where
it is determined that, in the determining step, the source
is a relaying device; a content-storage-location informa-
tion generating step of generating content-storage-loca-
tion information by associating (A) the content transmit-
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ted in the content transmitting step with (B) an address
of the relaying device, which is a destination to which the
content is to be transmitted, or an address of the content
playing device, to which the content is to be transferred
from the relaying device; and a content-acquiring-loca-
tion instructing step of transmitting, in response to the
request, an instruction to the content playing device
which is the source in a case where it is determined that,
in the content-storage-location information generating
step, the source is the content playing device, which in-
struction is to acquire the content from (i) a relaying de-
vice indicated by an address associated, in the content-
storage-location information, with the content thus re-
quested or (ii) a content playing device indicated by an
address associated, in the content-storage-location in-
formation, with the content thus requested.

[0009] According to the arrangement, upon receipt of
the request from the relaying device, the content trans-
mitting means transmits the content thus requested to
the relaying device which is the source, and the con-
tent-storage-location information generating means gen-
erates the content-storage-location information by asso-
ciating (A) the content transmitted from the content trans-
mitting means with (B) the address of the relaying device,
which is the destination of the content, or the address of
the content playing device, to which the content is trans-
ferred from the relaying device. Further, upon receipt of
the request from the content playing device, the content-
acquiring-location instructing means transmits, to the
content playing device whichis the source, the instruction
to acquire the content from (I) the relaying device indi-
cated by an address associated, in the content-storage-
location information, with the content thus requested or
(I) the content playing device indicated by an address
associated, in the content-storage-location information,
with the contentthusrequested. Here, the relaying device
and the content playing device possess the content thus
acquired, and the content-storage-location information
is information indicating which relaying device or content
playing device possesses a content.

[0010] That is, the content distributing device associ-
ates (A) a content which has been transmitted before
with (B) a relaying device or a content playing device
which possesses the content, and, upon receipt of a re-
quest from a certain content playing device, the content
distributing device does not directly transmit the content
to the content playing device which is the source, but
transmits, to the content playing device which is the
source, an instruction to acquire the content from a re-
laying device or a content playing device which possess-
es the content thus requested. The content playing de-
vice, which is the source, acquires the content thus re-
quested from a designated relaying device or a desig-
nated content playing device. Therefore, if the designat-
ed relaying device or the designated content playing de-
vice possesses the content, it is possible to complete
transmission and reception of the content with use of only
(A) the content playing device which is the source and
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(B) the designatedrelaying device or the designated con-
tent playing device. That is, the content playing device,
which is the source, can acquire content, without carrying
out a process for transmitting the content.

[0011] This makes it possible to reduce (A) a load of a
network, which is used to transmit data from the content
distributing device, and (B) a load of the content distrib-
uting device. Among processes carried out by the content
distributing device, the relaying device, and the content
playing device, a process for transmitting and receiving
the content is a process which applies the heaviest load,
and the process applies the heaviest load of the network
among the content distributing device, the relaying de-
vice, and the content playing device. However, even if,
for example, the number of content playing devices is
increased and the number of requests to the content dis-
tributing devices is therefore increased, it is possible to
reduce (A) an increase in load of the network which is
used to transmit data from the content distributing device
and (B) an increase in load of the content distributing
device. Therefore, a large number of content playing de-
vices can acquire contents, without increasing through-
put of the content distributing device or capacity of the
network.

Advantageous Effects of Invention

[0012] As described above, a content distributing de-
vice for transmitting, in response to a request, a content
to a source which is a sender of the request, in accord-
ance with the present invention, includes: determining
means for determining whether the source is (A) a relay-
ing device for receiving the content thus requested and
possessing and transferring the content to a content play-
ing device or (B) the content playing device for playing
the content thus requested; content transmitting means
for transmitting, in response to the request, the content
thus requested to the relaying device in a case where
the determining means determines that the source is a
relaying device; content-storage-location information
generating means for generating content-storage-loca-
tion information by associating (A) the content transmit-
ted by the contenttransmitting means with (B) an address
of the relaying device, which is a destination to which the
content is to be transmitted, or an address of the content
playing device, to which the content is to be transferred
from the relaying device; and content-acquiring-location
instructing means for transmitting, in response to the re-
quest, an instruction to the content playing device which
is the source in a case where the determining means
determines that the source is a content playing device,
which instruction is to acquire the content from (i) a re-
laying device indicated by an address that the content-
storage-location information associates with the content
thus requested or (ii) a content playing device indicated
by an address that the content-storage-location informa-
tion associates with the content thus requested.

[0013] A method for controlling content distributing de-
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vice for transmitting, in response to a request, a content
to a source which is a sender of the request, the method
in accordance with the present invention includes: a de-
termining step of determining whether the source is (A)
arelaying device for receiving the contentthus requested
and possessing and transferring the content to a content
playing device or (B) the content playing device for play-
ing the content thus requested; a content transmitting
step of transmitting, in response to the request, the con-
tent thus requested to the relaying device in a case where
it is determined that, in the determining step, the source
is a relaying device; a content-storage-location informa-
tion generating step of generating content-storage-loca-
tion information by associating (A) the content transmit-
ted in the content transmitting step with (B) an address
of the relaying device, which is a destination to which the
content is to be transmitted, or an address of the content
playing device, to which the content is to be transferred
from the relaying device; and a content-acquiring-loca-
tion instructing step of transmitting, in response to the
request, an instruction to the content playing device
which is the source in a case where it is determined that,
in the content-storage-location information generating
step, the source is the content playing device, which in-
struction is to acquire the content from (i) a relaying de-
vice indicated by an address associated, in the content-
storage-location information, with the content thus re-
quested or (ii) a content playing device indicated by an
address associated, in the content-storage-location in-
formation, with the content thus requested.

[0014] This makes it possible to reduce (A) a load of
the network, which is used to transmit data from the con-
tent distributing device and (B) a load of the content dis-
tributing device.

[0015] Additional objects, features, and strengths of
the presentinvention will be made clear by the description
below. Further, the advantages of the present invention
will be evident from the following explanation in reference
to the drawings.

Brief Description of Drawings
[0016]

Fig. 1

Fig. 1 is a view illustrating Embodiment 1 of the
present invention, and illustrates a schematic con-
figuration of a content distributing system in accord-
ance with Embodiment 1 and main configurations of
devices constituting the content distributing system.
Fig. 2

Fig. 2 is a view showing an exemplary transmission
log stored in a transmission log storage section in-
cluded in the content distributing system.

Fig. 3

Fig. 3 is a view illustrating exemplary content-stor-
age-location information stored in a content-stor-
age-location information storage section included in
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the content distributing system.

Fig. 4

Fig. 4 is a flowchart showing an exemplary process
which is carried out by a server constituting the con-
tent distributing system.

Fig. 5

Fig. 5 is a flowchart showing an exemplary process
which is carried out by a proxy constituting the con-
tent distributing system.

Fig. 6

Fig. 6 is a flowchart showing an exemplary process
which is carried out by a client constituting the con-
tent distributing system.

Fig. 7

Fig. 7 is a view illustrating an exemplary operation
sequence of a content distributing system in Exam-
ple of Embodiment 1.

Fig. 8

Fig. Bis aview illustrating exemplary HTTP messag-
es which are transmitted/received as arequest or a
response. (a), (¢), and (d) of Fig. 8 show HTTP mes-
sages of respective requests illustrated in Fig. 7, and
(b), (e), and (f) of Fig. 8 show HTTP messages of
respective responses illustrated in Fig. 7.

Fig. 9

Fig. 9is aview illustrating exemplary HTTP messag-
es which are transmitted/received as arequest or a
response. (a), (¢), and (d) of Fig. 9 show HTTP mes-
sages of respective requests illustrated in Fig. 7, and
(b), (e), and (f) of Fig. 9 show HTTP messages of
respective responses illustrated in Fig. 7.

Fig. 10

Fig. 10 is a view illustrating exemplary HTTP mes-
sages which are transmitted/received as a request
or aresponse. (a), (c), and (d) of Fig. 10 show HTTP
messages of respective requests illustrated in Fig.
7, and (b), (e), and (f) of Fig. 10 show HTTP mes-
sages of respective responses illustrated in Fig. 7.
Fig. 11

Fig. 11 is a view illustrating Embodiment 2 of the
present invention, and illustrates a schematic con-
figuration of a content distributing system in accord-
ance with Embodiment 2 and main configurations of
devices constituting the content distributing system.
Fig. 12

Fig. 12 is a view showing an exemplary transmission
log stored in a transmission log storage section in-
cluded in the content distributing system.

Fig. 13

Fig. 13 is a view illustrating exemplary content-stor-
age-location information stored in a content-stor-
age-location information storage section included in
the content distributing system.

Fig. 14

Fig. 14 is a flowchart showing an exemplary process
which is carried out by a server constituting the con-
tent distributing system.

Fig. 15
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Fig. 15is a flowchart showing an exemplary process
which is carried out by a client which serves as a
content playing device and constitutes the content
distributing system.

Fig. 16

Fig. 16 is a flowchart showing an exemplary process
which is carried out by a client which serves as a
relaying device and constitutes the content distrib-
uting system.

Fig. 17

Fig. 17 is a view illustrating an exemplary operation
sequence of a content distributing system in Exam-
ple of Embodiment 2.

Fig. 18

Fig. 18 is a view illustrating example HTTP messag-
es which are transmitted/received as a request or a
response.(a), (c), and (d) of Fig. 18 show HTTP mes-
sages of respective requests illustrated in Fig. 17,
and (b), (e), and (f) of Fig. 18 show HTTP messages
of respective responses illustrated in Fig. 17.

Fig. 19

Fig. 19 is a view illustrating example HTTP messag-
es which are transmitted/received as a request or a
response. (a), (c), and (d) of Fig. 19 show HTTP mes-
sages of respective requests illustrated in Fig. 17,
and (b), (e), and (f) of Fig. 19 show HTTP messages
of respective responses illustrated in Fig. 17.

Fig. 20

Fig. 20 is a view illustrating Embodiment 3 of the
present invention, and illustrates a schematic con-
figuration of a content distributing system in accord-
ance with Embodiment 3 and main configurations of
devices constituting the content distributing system.
Fig. 21

Fig. 21 is a format of content dealt by the content
distributing system.

Fig. 22

Fig. 22 is a flowchart showing an exemplary process
which is carried out by a server constituting the con-
tent distributing system.

Fig. 23

Fig. 23 is a flowchart showing an exemplary process
which is carried out by a client which serves as a
content playing device and constitutes the content
distributing system.

Fig. 24

Fig. 24 is a view illustrating an exemplary operation
sequence of a content distributing system in Exam-
ple of Embodiment 3.

Fig. 25

Fig. 25 is a view showing an exemplary transmission
log stored in a transmission log storage section in-
cluded in the content distributing system.

Fig. 26

Fig. 26 is a view illustrating exemplary content-stor-
age-location information stored in a content-stor-
age-location information storage section included in
the content distributing system.
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Fig. 27

Fig. 27 is a view illustrating exemplary HTTP mes-
sages which are transmitted/received as a request
or aresponse. (a), (c), and (d) of Fig. 27 show HTTP
messages of respective requests illustrated in Fig.
24, and (b), (e), and (f) of Fig. 27 show HTTP mes-
sages of respective responses illustrated in Fig. 24.
Fig. 28

Fig. 28 is a view illustrating exemplary HTTP mes-
sages which are transmitted/received as a request
or a response. (a) and (b) of Fig. 28 show HTTP
messages of respective requests illustrated in Fig.
24, and (c) and (d) of Fig. 28 show HTTP messages
of respective responses illustrated in Fig. 24.

Fig. 29

Fig. 29 is a view illustrating Embodiment 4 of the
present invention, and illustrates a schematic con-
figuration of a content distributing system in accord-
ance with Embodiment 4 and main configurations of
devices constituting the content distributing system.
Fig. 30

Fig. 30 is a view illustrating exemplary content-stor-
age-location information stored in a content-stor-
age-location information storage section included in
the content distributing system.

Fig. 31

Fig. 31is aflowchart showing an exemplary process
which is carried out by a server constituting the con-
tent distributing system.

Fig. 32

Fig. 32 is a flowchart showing an exemplary process
which is carried out by a client which serves as a
content playing device and constitutes the content
distributing system.

Fig. 33

Fig. 33 is a view illustrating an exemplary operation
sequence of a content distributing system in Exam-
ple of Embodiment 4.

Fig. 34

Fig. 34isaviewillustrating an exemplary HTTP mes-
sage which is transmitted and received as a re-
sponse.

Fig. 35

Fig. 35 is a view illustrating exemplary MPD data
which is meta data of content dealt by a content dis-
tributing system in accordance with Embodiment 5
of the present invention.

Fig. 36

Fig. 36 is a view illustrating exemplary MPD data
which is dealt by the content distributing system.
Fig. 37

Fig. 37 is a view illustrating an exemplary external
resource which is dealt by the content distributing
system.

Fig. 38

Fig. 38 is aviewillustrating exemplary MPD data and
an example external resource which are dealt by the
content distributing system.
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Fig. 39

Fig. 39is a flowchart showing an exemplary process
which is carried out by a server constituting the con-
tent distributing system.

Fig. 40

Fig. 40 is a flowchart showing an exemplary process
which is carried out by a client which serves as a
content playing device and constitutes the content
distributing system.

Fig. 41

Fig. 41 is a view illustrating an exemplary operation
sequence of a content distributing system in Exam-
ple of Embodiment 5.

Description of Embodiments
<Embodiment 1>

[0017] The description will discuss Embodiment 1 of
the present invention with reference to Fig. 1 to Fig. 10.
First, an outline of a content distributing system 1 of Em-
bodiment 1 will be described with reference to Fig. 1.

[Outline of content distributing system 1]

[0018] Fig. 1 illustrates a schematic configuration of
the content distributing system 1in accordance with Em-
bodiment 1 and main configurations of devices constitut-
ing the contentdistributing system 1. As illustrated in Fig.
1, the content distributing system 1 includes a server
(contentdistributing device) 2, proxies (relaying devices,
content acquiring devices) 3a and 3b, and clients (con-
tent playing devices, content acquiring devices) 4a and
4b. The content distributing system 1 also includes: a
content storage section 5 connected to the server 2; and
cache storage sections 6a and 6b connected to the re-
spective proxies 3a and 3b.

[0019] As illustrated in Fig. 1, the server 2, the proxies
3a and 3b, and the client 4a and 4b are connected to one
another via a network 7. Note that the network 7 is not
particularly limited, provided that the aforementioned de-
vices can be communicated with one another. Accord-
ingly, the network 7 may be a wired communication net-
work or a wireless communication network.

[0020] Note that, in the following description, the prox-
ies 3a and 3b will be called generally as a proxy 3; the
cache storage sections 6a and 6b, a cache storage sec-
tion 6; and the client 4a and 4b, a client 4.

[0021] Further, the present invention is not limited to
the example illustrated in Fig. 1, in which the content
distributing system 1 includes two proxies 3 and two cli-
ents 4. The content distributing system 1 may include
one proxy or three or more proxies, and may include three
or more clients 4. That is, the content distributing system
1only needstoinclude at leastone proxy 3 and a plurality
of clients 4.

[0022] In Embodiment 1, a content distributed by the
server 2 is assumed to be a video content for a VOD
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service, and a format of the content is assumed to be a
MP4 file format. Further, a transfer protocol on the net-
work 7 in the content distributing system 1 is assumed
to use the HTTP, which is widely used as a general file
transferring protocol. Note that, in Embodiment 1, the
content distributed by the server 2 and the transfer pro-
tocol on the network 7 in the content distributing system
1 are not limited to this configuration.

[Server 2]

[0023] The server 2 is a content distributing device
which receives a request message (request) to request
to transmit a content from the proxy 3 and the client 4
(content acquiring device) and transmits a response
message (response) inresponse totherequest message
thus received. As described above, the server 2 is con-
nected to the content storage section 5 which stores con-
tents such as moving images, and manages the contents
stored in the content storage section 5. Note that the
content storage section 5 may be provided inside the
server 2.

[0024] Note that the server 2 may simultaneously dis-
tribute the same content to an unspecified number of
devices, may distribute a content to a single device, or
may simultaneously distribute the same content to a pre-
determined number of devices.

[0025] As illustrated in Fig. 1, the server 2 includes: a
server controlling section 14 for collectively controlling
operations of the server 2; a server communication sec-
tion 11 which is provided so that the server 2 can com-
municate to an external device; a transmission log stor-
age section 12 in which a response transmitted by the
server 2 is stored; and a content-storage-location infor-
mation storage section 13 for storing content-storage-
location information (details willbe described below). The
server controlling section 14 includes: a response exe-
cuting section (determining means, content transmitting
means, content-acquiring-location instructing means,
transmission record creating means) 15; a relaying de-
vice specifying section (content-acquiring-location in-
structing means, distance calculating means) 16; and a
content-storage-location information generating section

{(content-storage-location information generating
means) 17.
[0026] The response executing section 15 receives,

via the server communication section 11, arequest mes-
sage to request to transmit a content, and then the re-
sponse executing section 15 transmits, to a device (proxy
3orclient4) which is the sender of the request message,
aresponse message inresponse to therequest message
thus received.

[0027] Specifically, the response executing section 15
is ready to receive the request message to request to
transmit the content, and, upon receiving, via the server
communication section 11, the request message to re-
quest to transmit the content, the response executing
section 15 checks a header of the request message in
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order to determine whether or not the request message
thus received is transmitted via the proxy 3. For example,
it may be so configured that in a case of receiving a re-
quest message which includes a "Via" header, the re-
sponse executing section 15 determines that the request
message thus received has been transmitted by the
proxy 3 in response to a request message of the client
4, whereas, in a case of receiving a request message
which does not include the "Via" header, the response
executing section 15 may determine that the request
message thus received has been transmitted directly
from the client 4.

[0028] Uponreceipt ofthe request message torequest
the content directly from the client 4, the response exe-
cuting section 15 transmits, to the relaying device spec-
ifying section 16, an instruction to specify address infor-
mation (e.g., URI of proxy 3 etc.) of the proxy 3 which
(possibly) possesses the content that the client 4 re-
quests. Then, the response executing section 15 re-
ceives, from the relaying device specifying section 16,
the address information of the proxy 3 which possesses
the content that the client 4 requests. After that, in re-
sponse to the request message from the client 4, the
response executing section 15 transmits, to the client 4,
aninstruction (i.e., aresponse message) to acquire such
a requested content based on the address information
specified by the relaying device specifying section 16.
For example, by giving, to "Location field", with use of a
"305 USE Proxy" serving as the response message, the
address information specified by the relaying device
specifying section 16, the response executing section 15
transmits, to the client 4, an instruction to transmit, to the
proxy 3 which (possibly) possesses the content that the
client 4 requests, the request message of the content.
[0029] When receiving, from the proxy 3, the request
message to request the content, the response executing
section 15 determines whether or not the request mes-
sage thus received is a conditional request such as
"If-Modified-Since". In a case where the request mes-
sage thus received is not a conditional request, the re-
sponse executing section 15 reads out a requested con-
tent from the content storage section 5 and transmits
such a read-out content to the proxy 3 in response to the
request message of the proxy 3.

[0030] Meanwhile, in a case where the request mes-
sage thus received is a conditional request, the response
executing section 15 thendetermineswhetherornotdata
held by the proxy 3 is latest. To put it ancother way, the
response executing section 15 determines whether or
not the data of the content held by the proxy 3 and data
of the same content stored in the content storage section
5 are identical to each ather.

[0031] In acase where the data of the content held by
the proxy 3 is not latest, the response executing section
15 reads out a requested content from the content stor-
age section 5, and, in response to the request message
transmitted from the proxy 3, transmits the content thus
read out to the proxy 3. Meanwhile, in a case where the
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data of the content held by the proxy 3 is latest, the re-
sponse executing section 15 transmits, to the proxy 3, in
response to the request message transmitted from the
proxy 3, aresponse message that the data of the content
held by the proxy 3 is latest. The response executing
section 15 transmits, to the proxy 3, for example, "304
NOT modified" serving as the response message that
the data of the content held by the proxy 3 is latest.
[0032] Further, the response executing section 15 cre-
ates a transmission log (response transmission record)
based on the response message thus sent, and causes
the transmission log storage section 12 to store the trans-
mission log thus created. The transmission log created
by the response executing section 15 will be described
later in detail.

[0033] As for the content to be transmitted from the
response executing section 15 to the proxy 3, for exam-
ple, "Cache-Control: must-revalidate" or"Cache-Control:
proxy-revalidate" may be added to a header of the con-
tent. Accordingly, when the proxy 3 which receives the
contentuses, i.e., transmits the content held by the cache
storage section 6 in response to another request, it is
possible to confirm the server 2 before the transmission
of the content from the proxy 3, as to whether or not the
content is the latest version.

[0034] In response to an instruction of the response
executing section 15, the relaying device specifying sec-
tion 16 specifies which proxy 3 (possibly) possesses the
content that the client 4 requests.

[0035] Specifically, the relaying device specifying sec-
tion 16 reads out content-storage-location information
from the content-storage-location information storage
section 13 in response to the instruction of the response
executing section 15. With reference to the content-stor-
age-location information thus read out, the relaying de-
vice specifying section 16 specifies, as address informa-
tion of a device from which the content is acquired, the
address information (e.g., URI) of the proxy 3 associated
with the content that the client 4 requests. The relaying
device specifying section 16 transmits the address infor-
mation thus specified to the response executing section
15.

[0036] Inacasewhere the content-storage-location in-
formation for the content that the client 4 requests is not
stored in the content-storage-location information stor-
age section 13, the relaying device specifying section 16
may specify, as address information of a device from
which the content is acquired, predetermined (default)
address information of the content that the client 4 re-
quests. Alternatively, in a case where the content-stor-
age-location information storage section 13 does not
store the content-storage-location information for the
content that the client 4 requests, the relaying device
specifying section 16 may select, at random, from proxies
3 connected to the server 2 via the network 7, address
information of a device from which the content is ac-
quired.

[0037] Inacase where the content-storage-location in-
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formation storage section 13 contains a plurality of pieces
of content-storage-location information containing a plu-
rality of pieces of address information of proxies 3 asso-
ciated with the content requested by the client 4, the re-
laying device specifying section 16 may specify a plurality
of pieces of address information as address information
of a device from which the content is acquired, and may
make a content-storage-location list containing the plu-
rality of pieces of address information thus specified. Al-
ternatively, in acase where the relaying device specifying
section 16 specifies the plurality of pieces of address
information as address information of a device from
which the content is acquired, the relaying device spec-
ifying section 16 may make a content-storage-location
list by adding priorities to the plurality of pieces of address
information.

[0038] Inacase where the content-storage-location in-
formation storage section 13 contains the plurality of
pieces of content-storage-location information contain-
ing the respective plurality of pieces of address informa-
tion of the proxies 3 associated with the content that the
client 4 requests, the relaying device specifying section
16 may specify address information of a proxy 3, which
address information is contained in the latest content-
storage-location information (which means that date and
time contained in the content-storage-location informa-
tion are the latest), as the address information of the de-
vice from which the content is acquired. In a case where
a plurality of pieces of address information are specified
as the address information of the device from which the
content is acquired, the relaying device specifying sec-
tion 16 may make a content-storage-location list by add-
ing priorities to the pieces of address information in such
amanner that, for example, later date and time contained
in content-storage-location information are given a high-
er priority.

[0039] Further,in acase where the content-storage-lo-
cation information storage section 13 contains the plu-
rality of pieces of content-storage-location information
containing the respective plurality of pieces of address
information of proxies 3 associated with the content that
the client 4 requests, the relaying device specifying sec-
tion 16 may specify an address of a proxy 3 as an address
of a device from which the content is acquired, which
address of the proxy 3 has a shortest distance between
the proxy 3 and the client 4 on the basis of a physical or
network-structural distance and is contained in the con-
tent-storage-location information. Also in a case where
the plurality of pieces of address information are specified
as the address information of the device from which the
content is acquired, the relaying device specifying sec-
tion 16 may make a content-storage-location list on the
basis of, for example, the distance between the proxy 3
andthe client4 on the physical or network structure. That
is, the relaying device specifying section 16 may make
the content-storage-location list by adding pricrities to
the plurality of pieces of address information in such a
manner that address information with a shorter distance
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gets a higher priority. Specifically, the relaying device
specifying section 16 may make a content-storage-loca-
tion list in such a manner that (A) a plurality of physical
or netwaork-structural distances between proxies 3 indi-
cated by the plurality of addresses and clients 4 trans-
mitted the request are calculated on the basis of the plu-
rality of addresses contained in respective plurality of
pieces of content-storage-location information, (B) the
plurality of addresses, which are contained in the plurality
of pieces of content-storage-location information, re-
spectively, are arranged so thatan address with a shorter
distance gets a higher priority, and (C) priorities are as-
signed to the plurality of addresses.

[0040] In a case where, for example, the server 2 al-
ready has (A) URIs ofthe clients 4 transmitted therequest
message and (B) URIs of the proxies 3 connected to the
server 2 via the network 7, the relaying device specifying
section 16 may make a content-storage-location list in
such a manner that (I) domain names of the clients 4
transmitted the request message are found out on the
basis of URIs of the clients 4, (1) proxies 3 are arranged
so that, in each level of the domain names thus found
out, the shorter physical or network-structural distance
between a client 4 and a proxy 3 gets a higher priority,
and (lll) priorities are assigned to the plurality of pieces
of address information.

[0041] Specifically, in a case where the URI of the client
4 is, for example, "http://client.co.jp", the relaying device
specifying section 16 may make a content-storage-loca-
tion list in view of a second level domain name. Specifi-
cally, the relaying device specifying section 16 may make
the content-storage-location list by (i) selecting proxies
3 whose second level domain name is "co.jp" and (ii)
arranging the proxies 3 thus selected in such a manner
that the shorter physical or network-structural distance
between the proxy 3 and the client 4 gets a higher priority.
In a case where no proxy 3 has "co.jp" as the second
level domain name, the relaying device specifying sec-
tion 16 may make a content-storage-location list by (A)
selecting proxies 3 whose first level domain name is "jp"
and (B) arranging the proxies 3 in such a manner that
the shorter physical or network-structural distance be-
tween the proxy 3 and the client 4 gets a higher priority.
[0042] Ina case where the URI of the client 4 is not an
organizational type JP domain name such as "co.jp", but
is a geographical type JP domain name such as "kai-
sha.chiyoda.tokyo.jp” or "pref.fukuoka.jp" in which a pre-
fecture label or a city (city, ward, town, village) label is
contained, the relaying device specifying section 16 may
make a content-storage-location list by selecting (1) la-
bels (prefecture labels or city labels) to which proxies 3
are attached are same as those to which the clients 4
are attached or (11) labels to which proxies 3 are attached
are resemble to those to which the clients 4 are attached.
[0043] Similarly, in a case where server 2 already con-
tains information on an IP address of the client 4 which
has transmitted the request message, an IP address of
the proxy 3 connected to the server 2 via the network 7,

Page 8 of 108



15 EP 2 597 869 A1 16

and the like, the relaying device specifying section 16
may select, with reference to a network address section
on a high-order-bit side of the IP address of the client 4
which has transmitted the request message, a proxy 3
having a short physical or network-structural distance be-
tween the proxy 3 and the client 4.

[0044] Inaddition, a connecting path betweenthe serv-
er 2 and the client 4 and a network status are checked
in advance with use of, for example, a general method
such as a routing technology, a network monitoring, or
traffic analysis, and, on the basis of the connecting path
and the network status specified by the relaying device
specifying section 16, a more appropriate proxy may be
selected. For example, before the relaying device spec-
ifying section 16 transmits, to client 4, an instruction to
designate a proxy 3 for acquiring the content, the con-
necting path between the server 2 and the client 4 is
checkedwith use of a "traceroute” commandor a "tracert"
command, and, on the basis of a result of such check,
the relaying device specifying section 16 may select a
proxy 3 which is closer to the client 4.

[0045] Further, the relaying device specifying section
16 may specify, in view of load statuses of the proxies 3,
a proxy 3 which (possibly) possesses the content that
the client4 requests and has alow load. More specifically,
the relaying device specifying section 16 may specify,
with reference to the transmission log stored in the trans-
mission log storage section 12, address information of
the device from which the content is acquired.

[0046] For example, the relaying device specifying
section 16 may carry out the following processes: the
relaying device specifying section 16 determines, with
reference to the transmission log stored in the transmis-
sion log storage section 12, whether or not each proxy 3
has transmitted or received the content within a prede-
termined time period; and the relaying device specifying
section 16 specifies, as the address information of the
device from which the content is acquired, address infor-
mation of a proxy 3 which (i) has transmitted or received
no content within the predetermined time period and (ii),
in the content-storage-location information thus read out,
is associated with the content that the client 4 requests.
Note that the predetermined time period may be set in
accordance with the content associated with the proxy 3.
[0047] Inacase where the content-storage-location in-
formation storage section 13 contains the plurality of
pieces of content-storage-location information contain-
ing the respective plurality of pieces of address informa-
tion of the proxies 3 associated with the content that the
client 4 requests, the relaying device specifying section
16 may specify, as the address information of the device
from which the content is acquired, address information
of a proxy 3 which (A) has transmitted or received no
content within a predetermined time period and (B) is
contained in the latest content-storage-location informa-
tion.

[0048] Further, the relaying device specifying section
16 may specify, in view of the number of accesses to the
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server 2 from the proxies 3, a proxy 3 which (possibly)
possesses the content that the client 4 requests. For ex-
ample, it can be considered that, if a proxy 3 has a large
number of accesses to the server 2, the proxy 3 caches
alarge number of contents. Accordingly, the relaying de-
vice specifying section 16 may specify a proxy 3 whose
number of accesses to the server 2 is a predetermined
lower limit or more. Note that the relaying device speci-
fying section 16 may specify the number of accesses to
the server 2 with reference to the transmission log stored
in the transmission log storage section 12. Specifically,
the relaying device specifying section 16 may specify, as
the address information of the device from which the con-
tent is acquired, an address of a proxy 3 whose number
of accesses to the server 2 is a predetermined lower limit
or more, which address of the proxy 3 is selected from
the proxies 3 associated with the contents, which are
requested by the clients 4, of the content-storage-loca-
tion information.

[0049] Further, in a case where the plurality of pieces
of address information are associated with the content
that the client 4 requests, the relaying device specifying
section 16 may specify, as the address information of the
device from which the content is acquired, an address
information of a proxy 3 having a largest number of ac-
cesses to the server 2.

[0050] Furthermore, in order not to concentrate ac-
cesses to a specific proxy 3, the relaying device speci-
fying section 16 may specify a proxy 3 whose number of
accesses to the server 2 is a predetermined upper limit
or less.

[0051] The content-storage-location information gen-
erating section 17 generates, on the basis of the trans-
mission log stored inthe transmission log storage section
12, content-storage-location information for specifying
address information of a proxy 3 which (possibly) pos-
sesses content, and causes the content-storage-location
information storage section 13 to store the content-stor-
age-location information.

[0052] Specifically, the content-storage-location infor-
mation generating section 17 generates content-storage-
location information by associating, with reference to a
transmission log that the server 2 has transmitted the
content to a proxy 3, (A) the content which has been
transmitted by the server 2, (B) address information of
the proxy 3 which is a destination of the content, and (C)
date and time when the server 2 has transmitted the con-
tent. Alternatively, the content-storage-location informa-
tion generating section 17 generates content-storage-lo-
cation information by associating (A) the content which
is confirmed, by the server 2, that the content is the latest
version with reference to a transmission log indicating
that the server 2 has transmitted a response message
that the content held by the proxy 3 is the latest version,
(B) address information of the proxy 3 which possesses
the content, and (C) date and time when the server 2 has
transmitted the response message.

[0053] Note thatthe content-storage-location informa-
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tion generating section 17 may generate content-stor-
age-location information every time when a predeter-
mined transmission log is added to the transmission log
storage section 12, or may generate content-storage-lo-
cation information by reading out the transmission log
per predetermined time period.

[0054] The transmission log storage section 12 stores
a transmission log in which (A) transmission date and
time of a response message that the server 2 has trans-
mitted to the proxy 3 or to the client 4, (B) address infor-
mation of the device which receives the response mes-
sage, (C) contents of the response message, and (D) a
content requested by a request message in response to
the response message are associated with one another.
Examples of the transmission log stored in the transmis-
sion log storage section 12 encompass data illustrated
in Fig. 2. Fig. 2 is a view showing an exemplary trans-
mission log stored inthe transmission log storage section
12.

[0055] As shown in Fig. 2, the transmission log asso-
ciates (A) "Date" which is date and time when aresponse
message is transmitted, (B) "destination address" which
is address information of a device which receives the
response message, (C) "transmitted contents” which in-
dicates the contents of the response message, and (D)
"content ID" which indicates the content requested by a
request message in response to the response message.
[0056] "200 OK","305 USE Proxy", or "304 Not Mod-
ified", which is the contents of the response message, is
stored as the "transmitted contents”. In a case where the
"transmitted contents" is "305 USE Proxy”, the "305 USE
Proxy" contains, in parentheses, information indicative
of a proxy 3 which is designated by the relaying device
specifying section 16, i.e., "305 Use Proxy (proxy 1)" as
shown in Fig. 2.

[0057] "200 OK" is contained in a response message
transmitted when the content is transmitted in response
to the request for the content. Thus, a transmission log
of the response message "200 OK" is referred to as a
content transmission log. "305 USE Proxy" is contained
in a response message to provide a device with the con-
tent from a designated proxy. Thus, a transmission log
of the response message "305 USE Proxy" is referred to
as an acquiring instruction log. "304 Not Modified" is con-
tained in a response message which notifies a device
that the content s the latest version, the transmission log
of the response message "304 Not Modified" is referred
to as a version notification log.

[0058] The response executing section 15 creates a
transmission log based on a transmitted response mes-
sage, so that the content-storage-location information
generating section 17 can make, on the basis of the trans-
mission logs, content-storage-location information for
specifying address information of a proxy 3 which (pos-
sibly) possesses a content (as described above). The
relaying device specifying section 16 can refer to the
transmission log in order to specify a proxy 3 which has
transmitted or received no content within a predeter-
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mined time period.

[0059] With reference to a transmission log stored in
the transmission log storage section 12, for example, the
relaying device specifying section 16 specifies, as a
proxy 3which hastransmitted or received a contentwithin
a predetermined time period, a proxy 3 which is associ-
ated with "200 OK" or "304 Not Modified" as the trans-
mitted contents.

[0060] The content-storage-location information stor-
age section 13 stores content-storage-location informa-
tion in which (A) a content, (B) address information of a
proxy 3 which (possibly) possesses the content, and (C)
date and time when the proxy 3 acquires the content are
associated with one another. Examples of the con-
tent-storage-location information stored in the content-
storage-location information storage section 13 may en-
compass data shown in Fig. 3. Fig. 3 is a view showing
exemplary content-storage-location information stored in
the content-storage-location information storage section
13. To put it another way, the content-storage-location
information is information in which the content and the
address information indicative of a location where the
content is stored are associated with each other.
[0061] AsshowninFig. 3, the content-storage-location
information is information in which (A) "Date" which is
date and time when the proxy 3 acquires a content, (B)
"content ID" (content identification information) which
identifies the content, and (C) "storage-location address"
which is address information of the proxy 3 which pos-
sesses the content are associated with one another.
[0062] The content-storage-location information gen-
erating section 17 generates content-storage-location in-
formation based on a transmission log. Accordingly, as
described above, the relaying device specifying section
16 can specify, with reference to the content-storage-
location information, address information of a proxy 3
which (possibly) possesses the content.

[0063] Notethat, like the content storage section 5, the
transmission log storage section 12 and the content-stor-
age-location information storage section 13 may be pro-
vided outside the server 2 and connected to the server
2, instead of being provided in the server 2.

[Proxy 3]

[0064] The proxy 3 is a device for transmitting a re-
quested content and also for requesting and acquiring a
content. As described above, the proxy 3 is connected
to the cache storage section 6 which stores, for example,
a content received from the server 2. In a case where
the cache storage section 6 includes a requested con-
tent, the proxy 3 reads out the requested content from
the cache storage section 6 and then transmits the re-
quested content to the client 4. Meanwhile, in a case
where the cache storage section 6 does not include the
requested content, the proxy 3 requests the content to
the server 2. Note that the cache storage section 6 may
be provided in the proxy 3.
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[0065] As illustrated in Fig. 1, the proxy 3 includes: a
proxy controlling section 22 for collectively controlling op-
erations of the proxy 3; and a proxy communication sec-
tion 21 with which the proxy 3 communicates to an ex-
ternal device. The proxy controlling section 22 includes
a response/ request execution section 23.

[0066] The response/request execution section 23 is
provided for transmitting, to the client 4, a content des-
ignated by a request message which has been received
from the client 4 to request the content.

[0067] Specifically, the response/request execution
section 23 is ready to receive, from the client4, a request
message to request to transmit a content, and, upon re-
ceipt of the request message from the client 4 via the
proxy communication section 21, the response/request
execution section 23 confirms whether or nota requested
content is stored in the cache storage section 6.

[0068] In a case where the requested content is not
stored in the cache storage section 6, the response/re-
quest execution section 23 confirms a "Host" field of the
request message transmitted from the client 4, and trans-
mits, to the server 2 indicated by a URI written in the
"Host" field, the request message of the content that the
client 4 requests. Then, the response/request execution
section 23 acquires the content from the server 2, and
causes the cache storage section 6 to store the content
thus acquired. After that, the response/request execution
section 23 transmits the requested content to the client4.
[0069] Further, in a case where the requested content
is stored in the cache storage section 6, the response/re-
quest execution section 23 acts such that, in order to
confirm whether or not data of the content stored in the
cache storage section 6 is the latest, the response/re-
quest execution section 23 makes a request message
provided with a conditional request, such as "If-Modified-
Since" in which time information indicative of time when
the proxy 3 acquires the content is written, and transmits,
to the server 2, the request message provided with the
conditional request thus made.

[0070] In a case where the response/request execu-
tion section 23 receives, from the server 2, a response
message "304 NOT Modified" in response to the request
message provided with the conditional request, the re-
sponse/request execution section 23 determines that the
content stored in the cache storage section 6 is the latest
data. Then the response/request execution section 23
reads out the content from the cache storage section 6,
and transmit, to the client 4, the content thus read out.
[0071] Meanwhile, in a case where the content stored
in the cache storage section 6 is not the latest data, the
server 2 transmits the latest content in response to the
request message provided with the conditional request,
and the response/request execution section 23 acquires
the content transmitted from the server 2. The response/
request execution section 23 causes the cache storage
section 6 to store the content thus acquired, and then
transmits, to the client 4, the content thus required.
[0072] Note that the response/request execution sec-
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tion 23 may be configured to transmit the content to the
client 4 while the content contains, in its header,
"Cache-Control: must-revalidate" or "Cache-Control
which has been added by the server 2. Accordingly, in a
case where the content, which has been acquired by the
client 4 serving as a destination of the content, is trans-
mitted in response to another request, it is possible to
cause the client 4 to always transmit, to the server 2, an
inquiry as to whether or not the content is the latest ver-
sion, before the client 4 transmits the content.

[0073] Thatis, inEmbodiment 1,the proxy 3is adevice
for transmitting a request of a content and acquiring the
content, and is also arelaying device for possessing such
a requested content and relaying the requested content
to another device (e.g., client 4) to which the requested
content is transmitted from the relaying device.

[Client 4]

[0074] The client 4 is a device for requesting and ac-
quiring a content, and playing the content thus acquired.
Although not illustrated in Fig. 1, the client 4 includes an
input section for accepting a user’s operation, and re-
quests a content on the basis of an input operation ac-
cepted by the input section.

[0075] As illustrated in Fig. 1, the client 4 includes: a
client control section 32 for collectively controlling oper-
ations of the client 4; and a client communication section
31 with which the client 4 communicates to an external
device. The client control section 32 includes: a request
executing section 33 and a content playing section 34.
[0076] The request executing section 33 generates a
request message to request to transmit a content, trans-
mit the request message to the server 2 via the client
communication section 31, and receives a response
message in response to the request message. In the
present invention, as described above, the request exe-
cuting section 33 receives, from the server 2, the re-
sponse message which is (A) information for specifying
a proxy and (B) an instruction for transmitting, to the
proxy, a request message to request the content. Upon
receipt of the response message from the server 2, the
request executing section 33 transmits, to such a desig-
nated proxy 3, the requestmessageto requestto transmit
the content in response to the instruction from the server
2. Then, the request executing section 33 acquires the
content from the proxy 3 designated by the server 2.
[0077] Thecontentplayingsection 34 plays the content
acquired by the request executing section 33. In a case
where, for example, the acquired content is a moving
image, the content playing section 34 decodes the ac-
quired content. Then, the content playing section 34
causes an external display device (not shown) to output
a moving image and audio thud obtained by decoding.
[0078] Thatis, in Embodiment1,the client4 is a device
for transmitting a request for a content and acquiring the
content, and also serves as a content playing device for
acquiring and playing the requested content.
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[Processes carried out by each device]

[0079] The following description will discuss, with ref-
erence to Figs. 410 6, processes carried out by the server
2, the proxy 3, and the client 4. First, a process carried
out by the server 2 will be described below with reference
to Fig. 4.

[Process carried out by server 2]

[0080] Fig.4 isaflowchart showing anexemplary proc-
ess which is carried out by the server 2. The response
executing section 15 is ready to receive a request mes-
sage torequest to transmit a content. Whenthe response
executing section 15 receives, via the server communi-
cation section 11, the request message to request to
transmitthe content(S401), the response executing sec-
tion 15 checks a header of the request message thus
received, so as to determine whether or not the request
message thus received is transmitted via a proxy 3
(S402).

[0081] In acase where the received request message
is one transmitted from the client 4 (NO in S402), the
response executing section 15 transmits, to the relaying
device specifying section 16, an instruction to specify a
proxy 3 from which the client 4 acquires the content. In
response to the instruction from the response executing
section 15, the relaying device specifying section 16
reads out content-storage-location information from the
content-storage-location information storage section 13
(S403). With reference to the content-storage-location
information thus read out, the relaying device specifying
section 16 specifies, as address information of a device
from which the content should be acquired, a URI of the
proxy 3 associated with the content that the client 4 re-
quests (S404). The relaying device specifying section 16
transmits such specified address information to the re-
sponse executing section 15. The response executing
section 15 transmits, to the client 4, from the proxy 3
indicated by an address contained in the address infor-
mation which has been specified by the relaying device
specifying section 16, a response message to instruct
the client 4 to acquire a requested content (S405). The
response executing section 15 creates a transmission
log based on the response message which has been
transmitted to the client 4, and adds the transmission log
thus created to the transmission log storage section 12
(S410).

[0082] Meanwhile, in a case where the request mes-
sage thusreceivedis one transmitted by the proxy 3 (YES
in S402), the response executing section 15 then deter-
mines whether or not the received request message is a
conditional request such as "If-Modified-Since™ (S406).
In a case where the received request message is not a
conditionalrequest (NO in S406), the response executing
section 15 reads out, from the content storage section 5,
the content requested by the proxy 3, and, in response
to the request message from the proxy 3, transmits the
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content thus read out to the proxy 3 (5407). After that,
the response executing section 15 creates a transmis-
sion log based onthe response message which has been
transmitted to the proxy 3, and adds the transmission log
thus created to the transmission log storage section 12
(S410).

[0083] In acase where the received request message
is provided with a conditional request (YES in S406), the
response executing section 15 determines whether or
not data of the content held by the proxy 3 is the latest
(S408). In a case where the data of the content kept by
the proxy 3 is not the latest (NO in $S408), the response
executing section 15 reads out, from the content storage
section 5, the content requested by the proxy 3, and, in
response to the request message from the proxy 3, trans-
mits to the proxy 3 the content thus read out (5407).
Meanwhile, in a case where the data of the content held
by the proxy 3 is the latest (YES in S408), the response
executing section 15 transmits, tothe proxy 3, aresponse
message that the data of the content held by the proxy
3 is the latest, in response to the request message from
the proxy 3 (S409). Then, the response executing section
15 adds, to the transmission log storage section 12, the
response message which has been transmitted to the
proxy 3 (S410).

[0084] Note that, in a case where the response exe-
cuting section 15 transmits the content to the proxy 3 in
8407, "Cache-Control: must-revalidate" or "Cache-Con-
trol: proxy-revalidate", for example, is added to the head-
er of the content. Accordingly, in a case where the proxy
3 serving as a destination of a content transmits the con-
tent held by the cache storage section 6 in response to
another request, it is possible to always cause the proxy
3 to transmit, to the server, an inquiry as to whether or
not the content is the latest, before the proxy 3 transmits
the content.

[Process carried out by proxy 3]

[0085] The following description will discuss a process
carried out by the proxy 3. Fig. 5 is a flowchart showing
an exemplary process whichis carried out by the proxy 3.
[0086] As shown in Fig. 5, the response/request exe-
cution section 23 is ready to receive a request message
to request to transmit a content from the client 4. Upon
receipt of the request message from the client 4 via the
proxy communication section 21 (S421), the re-
sponse/request execution section 23 confirms whether
or not such a requested content is stored in the cache
storage section 6 (S422).

[0087] In a case where the requested content is not
stored in the cache storage section 6 (NO in $422), the
response/request execution section 23 refers to a "Host"
field of the request message which has been transmitted
from the client 4, and transmits, to the server 2 indicated
by a URI written in the "Host" field, the request message
to request the content transmitted by the client 4 (S423).
Then, the response/request execution section 23 ac-
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quires the content from the server 2 (S424), and causes
the cache storage section 6 to store the content thus
acquired (S425). After that, the response/request execu-
tion section 23 transmits, to the client 4, the content thus
requested (S426).

[0088] In acase where the requested content is stored
in the cache storage section 6 (YES in S422), the re-
sponse/ request execution section 23 creates a request
message provided with a conditional request, such as
"If-Maodified-Since" in which time information indicative
of time when the content has been acquired is written,
and transmits, to the server 2, the request message pro-
vided with the conditional request thus made (S427).
[0089] In a case where the response/request execu-
tion section 23 receives a response message "304 NOT
Modified" from the server 2 in response to the request
message provided with the conditional request (YES in
$428), the response/ request execution section 23 reads
out the content thus stored from the cache storage sec-
tion 6, and transmits to the client 4 the content thus read
out (S426).

[0090] Meanwhile, in a case where the content stored
in the cache storage section 6 is not the latest data, the
server 2 transmits the latest content in response to the
request message provided with the conditional request,
and the response/request execution section 23 acquires
the latest content transmitted from the server 2 (S424).
The response/request execution section 23 causes the
cache storage section 6 to store the content thus acquired
(S425), and then transmits the requested content to the
client 4 (8426).

[0091] Note that, in $426, the response/request exe-
cution section 23 transmits the content to the client 4
while the content contains, in its header, "Cache-Control:
must-revalidate" or "Cache-Control which has been add-
ed by the server 2. Accordingly, in a case where the con-
tent, which has been acquired by the client 4 serving as
a destination of a content, is transmitted in response to
another request, it is possible to keep such a state that
the client 4 should always transmits, to the server 2, an
inquiry as to whether or not the content is the latest ver-
sion, before the client 4 transmits the content.

[Process carried out by client 4]

[0092] The following description will discuss, with ref-
erence to Fig. 6, a process carried out by the client 4.
Fig. 6 is a flowchart showing an exemplary process,
which is carried out by the client 4.

[0093] As shown in Fig. 6, the request executing sec-
tion 33 transmits, to the server 2, a request message to
request to transmit a content (S441). In response to the
request message, the request executing section 33 re-
ceives a response message to instruct the request exe-
cuting section 33 to acquire a content from a designated
proxy 3 (S442). In response to such an instruction from
the server 2, the request executing section 33 transmits
the request message to the proxy 3 designated by the
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server 2 (S443). Then, in response to the request mes-
sage, the request executing section 33 acquires the con-
tent from the proxy 3 which has received the request
message (S444).

[Example 1]

[0094] Fig. 7 illustrates Example 1, and Embodiment
1 will be described in detail below. Example 1 shows an
operation example of the content distributing system 1
that instructs the client 4 about from which proxy 3 the
client4 istoacquire the content. Fig. 7 is a view illustrating
an example operation sequence of the content distribut-
ing system 1 in Example 1.

[0095] Note that Example 1 is based on the following
presumption. A content 1 and a content 2 are stored in
the content storage section 5, and both the cache storage
sections 6a and 6b cash no content. Further, the server
2 is set so that the content 1 is acquired from the proxy
3a as its default and the content 2 is acquired from the
proxy 3b as its default. Furthermore, when the process
shown in Fig. 7 is started in Example 1, a transmission
log and content-storage-location information are not
stored in the transmission log storage section 12 and the
content-storage-location information storage section 13,
respectively. Stillfurther, the response executing section
15 creates the transmission log of Fig. 2 every time when
aresponse message is transmitted, and the content-stor-
age-location information generating section 17 gener-
ates the content-storage-location information of Fig. 3
every time when a content transmission log or a version
notification log (transmission log whose "transmitted con-
tents" is "200 OK" or "304 Not Modified") is added to the
transmission log storage section 12.

[0096] Further, one session is defined as a sequence
starting from a time at which the client 4 transmits a re-
quest message and ending a time at which the client 4
receives aresponse message in response to the request
message is regarded as one session.

[0097] As shown inFig. 7, in a session 110, the client
4a transmits, to the server 2, a request message to re-
questtotransmitthe content 1 (request 111). Inthe server
2 which has received the request 111, the response ex-
ecuting section 15 transmits, to the relaying device spec-
ifying section 16, an instruction to specify a proxy 3 to
acquire the content 1. In response to the instruction, the
relaying device specifying section 16 confirms whether
or not the content-storage-location information is stored
in the content-storage-location information storage sec-
tion 13 (process 112). Here, the content-storage-location
information storage section 13 does not contain the con-
tent-storage-location information indicative of the proxy
3to acquire the content 1, the relaying device specifying
section 16 specifies the default proxy 3a as the proxy 3
to acquire the content 1. The response executing section
15 transmits, to the client 4a, the response message to
instruct the client 4a to acquire arequested content from
the proxy 3 indicated by address information specified
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by the relaying device specifying section 16 (response
113). Then, the response executing section 15 creates
a transmission log based on the response message thus
transmitted, and adds the transmission log to the trans-
mission log storage section 12 (process 114).

[0098] Then, in the session 120, the client 4a, which
has received the response 113, transmits, to proxy 3a,
the request message to request to transmit the content
1(request121). The proxy 3a, whichreceived the request
121, confirms whether or not the content 1 is stored in
the cache storage section 6a (process 122). Here, the
content 1 is not stored in the cache storage section 6a,
sothatthe proxy 3atransmits, to the server 2, the request
message based on the request 121 (request 123). In the
server 2 which has received the request 123 from the
proxy 3a, the response executing section 15 transmits
the content 1 to the proxy 3a (response 124). The proxy
3areceivedtheresponse 124 stores the acquired content
1in the cache storage section 6a and caches the content
1 (process 125). After that, the proxy 3a transmits, to the
client4a, the content 1 as a response to the request 121
(response 126). Note that, after transmitting the response
124, the response executing section 15 creates a trans-
mission log based on the response message thus trans-
mitted, and adds the transmission log to the transmission
log storage section 12 (process 127). Further, the con-
tent-storage-location information generating section 17
generates content-storage-location information in which
the content 1 and address information of the proxy 3a
are associated with each other, and causes the content-
storage-location information storage section 13 to store
the content-storage-location information (process 128).
[0099] Next, in the session 130 and the session 140,
the client 4b acquires the content 2. Operations of the
client 4b, the proxy 3b, and the server 2 in the session
130 and the session 140 are similar to those of the client
4a, the proxy 3a, and the server 2 in the session 110 and
the session 120, exceptthatdataacquiredinthe sessions
110 and 120 is different from that acquired in the sessions
130 and 140. Therefore description thereof will be omit-
ted.

[0100] Whenthe session140is completed, the content
1isinastate of being cached in the cache storage section
6a of the proxy 3a and the content 2 is in a state of being
cached in the cache storage section 6b of the proxy 3b.
That s, the content-storage-location information storage
section 13 stores (A) the content-storage-location infor-
mation in which the content 1 and the proxy 3a are as-
sociated with each other and (B) content-storage-loca-
tion information in which the content 2 and the proxy 3b
are associated with each other.

[0101] In the session 150, the client 4a transmits, to
the server 2, a request message to request to transmit
the content 2 (request 151). In the server 2 received the
request 151, the response executing section 15 trans-
mits, to the relaying device specifying section 16, an in-
struction to designate a proxy 3 to acquire the content 2.
In response to the instruction, the relaying device spec-
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ifying section 16 confirms whether or notthe content-stor-
age-location information is stored in the content-storage-
location information storage section 13 (process 152).
Here, the content-storage-location information storage
section 13 stores the content-storage-location informa-
tion in which the content 2 and the proxy 3b associated
with each other, the relaying device specifying section
16 specifies the proxy 3b to acquire the content 2. The
response executing section 15 transmits, to the client4a,
a response message to instruct the client 4a to acquire
a requested content from the proxy 3 specified by the
relaying device specifying section 16 (response 153).
Then, the response executing section 15 creates atrans-
mission log based on the response message thus trans-
mitted, and adds the transmission log to the transmission
log storage section 12 (process 154).

[0102] Next, in the session 160, in response to the in-
struction of the server 2, the client 4a received the re-
sponse 153 transmits, to the proxy 3b, the request mes-
sage to request to transmit the content 2 (request 161).
The proxy 3b received the request 161 confirms whether
or notthe content 2 is stored in the cache storage section
6b (process 162). The content 2 is already stored in the
cache storage section 6b, so that the proxy 3b transmits,
to the server 2, the request message, based on the re-
quest 121, provided with a conditional request "If-Modi-
fied-Since", in order to confirm whether or not the content
2 stored in the cache storage section 6b is the latest data
(request 163). Because the proxy 3b is used to transmit
the request 163 and the request 163 is a request mes-
sage contained in the conditional request, the response
executing section 15 in the server 2 received the request
163 confirms whether or not the content 2 held by the
proxy 3b is the latest data (process 164). The response
executing section 15 determines that the content 2 held
by the proxy 3b is the latest data, and transmits, to the
proxy 3b, a response message "304 NOT Modified" (re-
sponse 165). The proxy 3b received the response 165
reads out the content 2 stored in the cache storage sec-
tion 6b, and, in response to the request 161, transmits
the read out content 2 to the client 4a (response 166).
Note that, after transmitting response 165, the response
executing section 15 creates a transmission log based
on the response message, and adds the transmission
log to the transmission log storage section 12 (process
167). Further, the content-storage-location information
generating section 17 generates the content-storage-lo-
cation information in which the content 2 and address
information of the proxy 3b are associated with each oth-
er, and causes the content-storage-location information
storage section 13 to store the content-storage-location
information (process 168).

[0103] Asdescribedabove, in Embodiment1,inacase
where the client 4 requests the content from the server
2 and the server 2 has transmitted the same content to
the proxy before, the server 2 determines that the proxy
3 cashes the content, and transmits, to the client 4, an
instruction to acquire the content from the proxy 3 which
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has been determined to possess the requested content.
[0104] Embodiment 1 is assumed to be applied to a
VOD service in which a moving image content is used
with an MP4 file format. Accordingly, in terms of loads to
the server 2, the proxy 3, and the network 7, "transmission
and reception of content" applies the heaviest loads.
[0105] Accordingly, the number of request and re-
sponse in the sessions 110 and 120 and the sessions
130 and 140 in Example 1 is larger in the presentinven-
tion than in a conventional method. "Transmission and
reception of the content” in the present invention, how-
ever, is almost similar to that in the conventional method,
except that the content is transmitted and received via
the proxy 3 in the present invention. However, because
of the sessions 110 and 120 and the sessions 130 and
140, itis possible to carry out"transmission and reception
of the content” in the session 160 between the proxy 3b
and the client 4a. This particularly decreases (A) a
processing load of the server 2 and (B) an amount of
transmission information (network load) of a network be-
tween the server 2 and the proxy 3.

[0106] For the sake of easy explanation, the following
is the simplest example, specifically, an example where
two proxies 3, two clients 4, and two kinds of contents
managed by the server 2 are used. In a case of an actual
content distribution service such as VOD, however, var-
ious and many contents are transmitted and received in
an extremely huge system. Therefore, the presentinven-
tion is greatly effective in reducing a load of the server 2
and a load of the network between the server 2 and the
proxy 3. To put it another way, in the conventional meth-
ods, when the number of clients 4 becomes larger,
processing loads especially of the server 2 and to a net-
work between the server 2 and the client4 become great-
ly higher, depending on the number of the clients 4. How-
ever, by using the present invention, the server 2 can
efficiently utilize a throughput of the proxy 3 and a cash
function. As a result, the load of the server 2 and the load
of the network between the server 2 and the proxy 3 can
be shared by the proxy 3 or by the network between the
proxy 3 and the client 4.

[HTTP Message in Embodiment 1]

[0107] The requests and responses involved in the op-
eration sequence illustrated in Fig. 7 will be described in
detail withreference to Figs. 8 through 10. Figs. 8through
10 are views each illustrating example HTTP messages
transmitted/responded as requests or responses. Fig. 8
shows example HTTP messages transmitted/responded
inthe sessions 110 and 120. Fig. 9 shows example HTTP
messages transmitted/responded in the sessions 130
and 140. Fig. 10 shows example HTTP messages trans-
mitted/responded in the sessions 150 and 160.

[0108] (a), (b), (c), (d), (e), and (f) of Fig. 8 show HTTP
messages of the request 111, the response 113, the re-
quest 121, the request 123, the response 124, and the
response 126 of Fig. 7, respectively.
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[0109] (a), (b), (c), (d), (e), and (f) of Fig. 9 show HTTP
messages of the request 131, the response 133, the re-
quest 141, the request 143, the response 144, and the
response 146 of Fig. 7, respectively.

[0110] (a),(b),(c),(d),(e),and (f) of Fig. 10 show HTTP
messages of the request 151, the response 153, the re-
quest 161, the request 163, the response 165, and the
response 166 of Fig. 7, respectively.

[HTTP messages in sessions 110 and 120]

[0111] The HTTP messages in the sessions 110 and
120 will be described below with reference to Fig. 8. Note
that (a) through (f) of Fig. 9 correspond to (a) through (f)
of Fig. 8, respectively, and that Fig. 9 is different from
Fig. 8 only in that a content 1, a proxy 3a, and a client 4a
in Fig. 8 are changed to a content 2, a proxy 3b, and a
client4bin Fig. 9, respectively. Therefore, description of
the HTTP messages in the sessions 130 and 140 with
reference to Fig. 9 will be omitted. Note also that, of all
the components of the HTTP messages, (i) components
specific to the present invention will be primarily de-
scribed below and (ii) description of well-known compo-
nents of the HTTP messages will be appropriately omit-
ted.

(Request 111 to request content)

[0112] Asillustratedin(a)ofFig. 8,the HTTP message,
which serves as the request 111 (i) transmitted from the
client 4a to the server 2 and (ii) requesting the content
1, contains a request line and a header which notifies
additional information.

[0113] The request line illustrated in (a) of Fig. 8 con-
tains "GET" followed by additional information, which
"GET" indicates a method for acquiring a content and
which information specifies what content to be acquired.
Specifically, the information is described in the form of
"Icontent name". This means that the HTTP message
illustrated in (a) of Fig. 8 serves as a request for trans-
mission of the content 1 described by "content 1" in the
request line.

[0114] Headers illustrated in (a) of Fig. 8 include a
"Host" header for specifying a server to acquire the con-
tent, and the "Host" header shows an address, "exam-
ple.com", indicative of the address of the server 2.
[0115] The headers illustrated in (a) of Fig. 8 also in-
clude an "Accept” header indicative of a data format that
can be processed by the client4a, andthe"Accept" head-
er shows, "video/mp4", indicative of video data in MP4
format. This allows the client 4a (the sender of the re-
quest) to inform the server 2 (the recipient of the request)
that the client 4a is capable of receiving video data in
MP4 format.
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(Response 113 specifying device from which content is
to be acquired)

[0116] Asillustratedin(b)ofFig.8,the HTTP message,
which serves as the response 113 (i) transmitted from
the server 2 to the client 4a and (ii) specifying a device
from which the content is to be acquired, contains a re-
sponse line and a header.

[0117] Theresponse lineillustrated in (b) of Fig. 8 con-
tains information instructing to use a proxy 3 specified
by a"Location" header. Specifically, the instruction is de-
scribed in the form of "status number (space) message".
This means that the HTTP message illustrated in (b) of
Fig. 8 serves as a response for instructing the client 4a
to request the content 1 from the proxy 3 designated by
the "Location" header described below.

[0118] The header illustrated in (b) of Fig. 8 includes
the "Location" header for specifying a proxy to be used,
and the "Location” header contains address information,
"http://example-proxy1.com", indicative of an address of
the proxy 3 to be used. From this, the client 4a (the re-
cipient of the response) obtains the address information
of the proxy 3 (the device that the client 4a requests the
content 1).

(Request 121 requesting content from specified proxy 3)

[0119] As illustrated in (c) of Fig. 8, the HTTP, which
serves as the request 121 (i) transmitted from the client
4a to the proxy 3a and (ii) requesting the content 1, con-
tains a request line and headers.

[0120] The request line illustrated in (c) of Fig. 8 con-
tains "GET" followed by a URL, which "GET" indicates a
method for acquiring the content and which URL is of the
content to be requested. Specifically, the URL is de-
scribed in the form of "http://name of a server storing a
content/content name." This means that the HTTP mes-
sage illustrated in (c) of Fig. 8 serves as a request for
transmission of a content 1 stored in the server 2.
[0121] As in the case of the request 111, the headers
illustrated in (c) of Fig. 8 include a "Host" header and an
"Accept" header.

(Request 123 from proxy 3a to server 2 for content)

[0122] Asillustratedin(d)ofFig.8,the HTTP message,
which serves as the request 123 (i) transmitted from the
proxy 3 to the server 2 and (ii) requesting the content 1,
contains a request line and headers.

[0123] The request line illustrated in (d) of Fig. 8 con-
tains "GET" followed by a URL, which "GET" indicates a
method for acquiring a content and which URL is of the
content to be requested. Specifically, the URL is de-
scribed in the form of "/ content name.” This means that
the HTTP message illustrated in (a) of Fig. 8 serves as
a request for transmission of the content 1 described by
"content 1" in the request line.

[0124] As in the case of the request 111, the headers
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illustrated in (d) of Fig. 8 include a "Host" header and an
"Accept" header. The headers alsoinclude a"Via"header
indicative of a transmission path of the message, which
"Via" header contains an address, "exam-
ple-proxy1.com", indicative of an address of a device via
which the message is transferred. From this, the server
2 which received the request finds out via which device
(which is the proxy 3a in the present case) the request
was transmitted.

(Response 124 to transmit contentfrom server 2 to proxy
3a)

[0125] Asillustratedin(e)ofFig. 8,the HTTP message,
which serves as the response 124 to transmit the content
1from the server 2 to the proxy 3a, contains (i) aresponse
line, (ii) headers, and (iii) a body containing the "content
1."

[0126] Theresponse lineillustrated in (e) of Fig. 8 con-
tains information indicating that the request has been
successfully received, that is, information indicating that
the content thus requested is to be transmitted. Specifi-
cally, the response line is described in the form of "status
number (space) response message”.

[0127] The headers contain information regarding a
content to be transmitted. In the example illustrated in
(e) of Fig. 8, the headers include (i) a "Date" header in-
dicative of date and time when the content was transmit-
ted, (ii) a "Cache-Control" header issuing an instruction
regarding a cache of the content, and (iii) a "Content-
Type" header indicative of a type of the content to be
transmitted.

[0128] In the example, the "Cache-Control" header
contains "must-revalidate" causing the proxy 3a to con-
firm, before the cache of the content is transmitted to
other devices, whether or not the content to be transmit-
ted is the latest data. The "Content-Type" header con-
tains "video/mp4" indicating that the content is video data
in MP4 format.

[0129] The body illustrated in (e) of Fig. 8 contains "[bi-
nary-data: content1]" indicative of the data of the content
1.

(Response 126 to transmit contentfrom proxy 3ato client
4a)

[0130] Asillustrated in (f) of Fig. 8, the HTTP message,
which serves as the response 126 to transmit the content
1 from the proxy 3a to the client 4a, contains a response
line, headers, and a body.

[0131] The response line illustrated in (f) of Fig. 8 con-
tains information indicating that the request has been
successfully received, that is, information indicating that
the content thus requested is being transmitted. Specif-
ically, the response line is described in the form of "status
number (space) response message”.

[0132] The headers contain information regarding a
content to be transmitted. In the example illustrated in (f)
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of Fig. 8, the headers include (i) a "Cache-Control" head-
er issuing an instruction regarding the cache of the con-
tent to be transmitted, (ii) a"Content-Type" header indic-
ative of a type of the content, and (iii) a "Via" header
indicative of a transmission path of the message.
[0133] As in the case of the response 124, the
"Cache-Control" header and the "Content-Type" header
illustrated in (f) of Fig. 8 contain "must-revalidate” and
"video/mp4", respectively. A "Via" header (i) indicates
that arequest containing the "Via" header has beentrans-
mitted via a certain device and (ii) contains address in-
formation indicative of an address of the device via which
therequest has beentransmitted. The response 124 con-
tains address information, "example-proxy1.com", indic-
ative of an address of the proxy 3a which is a device via
which the response 124 was transmitted.

[0134] The body illustrated in (f) of Fig. 8 contains ac-
tual data (binary data) of the content 1. The "[binary-data:
content1]in (f) of Fig. 8 indicates the data of the content 1.

[HTTP message in sessions 150 and 160]

[0135] The following description will discuss, with ref-
erence to Fig. 10, the HTTP messages in the sessions
150 and 160. Note that (a) through (c) and (f) of Fig. 10
correspond to (a) through (c) and (f) of Fig. 8, respec-
tively, and that Fig. 10 is different from Fig. 8 only in that
the content 1 and the proxy 3a in Fig. 8 are changed to
acontent 2 and a proxy 3bin Fig. 10, respectively. There-
fore, description of the HTTP messages serving as the
request 151, the response 153, the request 161, and the
response 166 will be omitted here.

(Request 163 requesting content from proxy 3b to server
2 with condition)

[0136] As illustrated in (d) of Fig. 10, the HTTP mes-
sage, which serves as the request 163 (i) transmitted
from the proxy 3b to the server 2 and (ii) requesting the
content 2 with conditions, contains a request line and
headers.

[0137] Therequestline illustrated in (d) of Fig. 10 con-
tains "GET" followed by a URL, which GET indicates a
method for acquiring a content and which URL is of the
content to be requested. Specifically, the URL is de-
scribed in the form of "/content name."

[0138] The headers illustrated in (d) of Fig. 10 include
(iy an "If-Modified-Since" header which requests a latest
version of the content if the content is updated after date
and time recorded in the "If-Modified-Since" header, (ii)
an "Accept" header, (iii) a "Host" header, and (iv) a "Via"
header. The "lf-Modified-Since" header contains date
and time "Sun, 31 May 2013 15:03:08 GMT" when the
proxy 3b cached the content 2 requested by the request
163. This allows the server 2, which is a device that has
received the request 163, to determine, based on the
date and time when the proxy 3b cached the content 2,
whether or not the content 2 stored in the proxy 3b is the
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latest data.
(Response 165 transmitted from server 2 to proxy 3b)

[0139] As illustrated in (e) of Fig. 10, the HTTP mes-
sage, which serves as the response 165 (i) transmitted
from the server 2 to the proxy 3b and (ii) indicating that
the content 2 stored in the proxy 3b is the latest data,
contains a response line and a header.

[0140] The response line illustrated in (e) of Fig. 10
contains (i) the response message that the proxy 3b has
not updated the content since the date and time when
the proxy 3b cached the content and (ii) a status number
of the response message. Specifically, the response line
is described in the form of "status number (space) re-
sponse message."

[0141] The headerillustratedin (e) of Fig. 10isa"Date"
header indicative of date and time when the response
165 was transmitted.

<Embodiment 2>

[0142] Embodiment 2 of the present invention illus-
trates an example where a client4 has a function as and
acts as a proxy so that it is possible to widely distribute
(i) a processing load of a server 2 and (ii) a network load
which is used to transmit data from the server 2.

[0143] More specifically, in Embodiment 2, the client
4, which includes a storage section, (i) caches an ac-
quired contentin the storage section, (i) specifies, based
on response messages previously transmitted from the
server 2, a device (proxy 3 or client 4) that (possibly)
possesses the content, and then (iii) transmits, to a de-
vice (client 4) which has requested the content, an in-
structionto acquire the contentfrom the device thus spec-
ified.

[0144] That is, in Embodiment 2, the client 4 (i) is a
device that requests a contentand then acquires the con-
tent and (ii) acts as (a) a relaying device (proxy) that
stores the content thus requested and then transfers the
content to another device or (b) a playing device that
acquires the content thus requested and then plays the
content.

[0145] Note that (i) the proxy 3 and a client 4 acting as
a proxy are hereinafter each referred to as a relaying
device and (ii) a client4 thatacquires a requested content
and then plays the content is hereinafter referred to as a
content playing device.

[0146] The following description will discuss Embodi-
ment 2 with reference to Figs. 11 through 19. Embodi-
ment 2 is (i) different from Embodiment 1 only in that the
client4 in Embodiment 2 has a function also as a proxy
and (ii) similar to Embodiment 1 in regard to the rest of
the points. Therefore, the following description will mainly
discuss the pointin which Embodiment 2 is different from
Embodiment 1.
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[Outline of Content Distribution System 1a]

[0147] First, an outline of a content distribution system
1a of Embodiment 2 will be described with reference to
Fig. 11. Fig. 11 is a view illustrating a schematic config-
uration of the content distribution system 1a, and illus-
trates main configuration of devices constituting the con-
tent distribution system 1a. As illustrated in Fig. 11, the
content distribution system 1a includes the server 2, the
proxy 3, a client 4c, and a client 4d. The content distri-
bution system 1a further includes (i) a content storage
section 5 connected to the server 2, (ii) a cache storage
section 6 connected to the proxy 3, and (iii) client storage
sections 8c and 8d connected to the client 4c and the
client 4d, respectively.

[0148] Hereinafter, the client storage sections 8c and
8d are generally referred to as a client storage section 8.
[0149] Since the proxy 3 of Embodiment 2 is similar to
the proxy 3 of Embodiment 1 in terms of a configuration
and an operation process, the details of the proxy 3 of
Embodiment 3 will be omitted here.

[Server 2]

[0150] The server 2 of Embodiment 2 has a configu-
ration identical to that of the server 2 of Embodiment 1.
However, since the client 4 of Embodiment 2 acts as a
proxy in some cases, part of operations of a response
executing section 15, arelaying device specifying section
16, and a content-storage-location information generat-
ing section 17 of Embodiment 2 are different from the
operations of the corresponding members of Embodi-
ment 1.

[0151] The response executing section 15 (i) receives,
via a server communication section 11, a request mes-
sage requesting transmission of a content, which request
message has been transmitted from arelaying device or
a content playing device and then (ii) transmits, to the
relaying device or the content playing device depending
onwhich one ofthe devices transmitted the request mes-
sage, a response message in response to the request
message thus received.

[0152] Specifically, the response executing section 15,
which is ready to receive a request message to request
to transmit a content, (i) receives the request message
via the server communication section 11 and then (ii)
refers to a header of the request message thus received,
s0 as to determine whether or not the request message
was transmitted via a relaying device. For example, the
response executing section 15 can be configured to re-
ceive a request message and then to (i) determine, in a
case wherethe request message contains a"Via" header
(transmission path information), that the request mes-
sage has been transferred from a relaying device that
hadreceivedthe request message from a content playing
device or (ii) determine, in a case where the request mes-
sage does not contain the "Via" header, that the request
message was directly transmitted from the content play-
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ing device.

[0153] In a case where a request message is not one
transmitted from a relaying device (i.e. the response ex-
ecuting section 15 receives the request message directly
from a content playing device which is the sender of the
request message), the response executing section 15
transmits, to the relaying device specifying section 16,
an instruction to specify address information (e.g. a URI
of the proxy 3 or the client 4 etc.) of a relaying device that
{(possibly) possesses a content requested by the content
playing device. Then, the response executing section 15
receives, from the relaying device specifying section 16,
the address information of the relaying device that pos-
sesses the content requested by the content playing de-
vice, and then transmits, in response to the request mes-
sage, aresponse message to instructthe content playing
device to acquire the content from the relaying device.
For example, by supplying the address information to the
"Location" field with use of "305 USE Proxy", the re-
sponse executing section 15 transmits, to the content
playing device, an instruction (as a response message)
to resend the request message to the relaying device
that (possibly) possesses the content requested by the
content playing device.

[0154] In a case where the request message thus re-
ceived is one transmitted via the relaying device (i.e. the
response executing section 15 receives the request mes-
sage from the relaying device), the response executing
section 15 proceeds to determine whether or not the re-
quest message is a conditional request such as "If-Mod-
ified-Since". If the request message is not provided with
a conditional request, the response executing section 15
reads out, from the content storage section 5, a content
requested by the request message, and then transmits,
to the relaying device, the content in response to the re-
guest message.

[0155] Meanwhile, in a case where the request mes-
sage is a conditional request, the response executing
section 15 proceeds to determine whether or notthe data
of the content the relaying device possesses s the latest.
To put it another way, the response executing section 15
determines whether or not the data of the content the
relaying device possesses is identical to that stored in
the content storage section 5.

[0156] In a case where the data of the content pos-
sessed by the relaying device from which the request
message was transmitted, is not the latest data of the
content, the response executing section 15 reads out the
requested content from the content storage section 5,
and then transmits the content thus read out, to the re-
laying device in response to the request message. In a
case where the dataof content possessed by the relaying
device from which the request message was transmitted,
is the latest data of the content, the response executing
section 15 transmits, to the relaying device, a response
message (inresponse to the request message) indicating
that the relaying device possesses the latest data. Ex-
amples of such a response message encompass "304
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NOT modified".

[0157] As in the case of Embodiment 1, the response
executing section 15 also creates a transmission log
based on the response message thus transmitted, and
then stores the transmission log in a transmission log
storage section 12.

[0158] Note that, as in the case of Embodiment 1,in a
case where the response executing section 15 transmits
the content to a relaying device from which a request
message has been transmitted, "Cache-Control: must-
revalidate" or "Cache-Control: proxy-revalidate", for ex-
ample, may be added to the header of the content. Ac-
cordingly, in a case where the relaying device, which has
acquired the content, transmits the content in response
to another request, it is possible to always cause the re-
laying device to transmit, to the server 2, an inquiry as
to whether or not the content is the latest, before the
relaying device transmits the content.

[0159] The relaying device specifying section 16 is for
determining, in accordance with an instruction from the
response executing section 15, a relaying device that
(possibly) possesses a content requested by a content
playing device.

[0160] Specifically, the relaying device specifying sec-
tion 16 receives an instruction from the response exe-
cuting section 15, and accordingly reads out, from a con-
tent-storage-location information storage section 13,
content-storage-location information. By referring to the
content-storage-location information, the relaying device
specifying section 16 specifies address information of a
relaying device associated with the content, as address
information of the relaying device from which the content
requested by a content playing device is to be acquired.
Thereafter, the relaying device specifying section 16
transmits the address information thus specified to the
response executing section 15.

[0161] In a case where content-storage-location infor-
mation for a content requested by a content playing de-
vice is not stored in the content-storage-location infor-
mation storage section 13, the relaying device specifying
section 16 can (i) specify predetermined (default) ad-
dress information as address information of a relaying
device from which the content is to be acquired, which
predetermined address information is specific to each
content requested by a content playing device or (ii) ran-
domly select, out of relaying devices connected to the
server 2 via a network 7, a relaying device from which
the content is to be acquired.

[0162] Inacase where the content-storage-location in-
formation storage section 13 stores a plurality of pieces
of content-storage-location information containing ad-
dress information of relaying devices which are each as-
sociated with a content requested by a content playing
device, the relaying device specifying section 16 can (i)
specify the pieces of address information as address in-
formation from which the content is to be acquired and
then (ii) create a list of the relaying devices from which
the content is to be acquired, which relaying devices are
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indicated by the respective pieces of address information
thus identified. In a case where the relaying device spec-
ifying section 16 specifies the plurality of pieces of ad-
dress information as address information each indicative
of a location from which the content is to be acquired,
the relaying device specifying section 16 can create a list
of content storage location by assigning priorities to the
plurality of pieces of address information.

[0163] As in the case of Embodiment 1, the relaying
device specifying section 16 may (i) select, based on
date and time contained in content-storage-location in-
formation, a relaying device from which a content is to
be acquired or (ii) select, based on physical or network-
structural distances between a content playing device
and relaying devices, a relaying device from which a con-
tentis to be acquired. Therelaying device specifying sec-
tion 16 may also select, in view of the load status of each
relaying device, arelaying device which (i) (possibly) pos-
sesses a content requested by a content playing device
and (ii) has a low load. To be more specific, the relaying
device specifying section 16 can select, by referring to a
transmission log stored in the transmission log storage
section 12, address information of a relaying device from
which the content is acquired. In addition, the relaying
device specifying section 16 may select, in view of the
number of accesses to the server 2 from the relaying
devices access, a relaying device that (possibly) pos-
sesses a content requested by a content playing device.
Note that a process in Embodiment 2 carried out by the
relaying device specifying section 16 in order to deter-
mine which relaying device (possibly) possesses a con-
tent requested by a content playing device is identical to
a process in Embodiment 1 carried out by the relaying
device specifying section 16 in order to determine which
proxy 3 (possibly) possesses a content requested by the
client4. Hence, description of the process in Embodiment
2 will be omitted here.

[0164] The content-storage-location information gen-
erating section 17 is for (i) generating, from a transmis-
sion log stored in the transmission log storage section
12, content-storage-location information for determining
address information of a relaying device that (possibly)
possesses a content and then (ii) storing the information
in the content-storage-location information storage sec-
tion 13. Unlike the case of Embodiment 1, the content-
storage-location information generating section 17 in ac-
cordance with Embodiment 2 includes, as a device that
(possibly) possesses a content, not only the proxy 3 but
also the client 4.

[0165] Specifically, the content-storage-location infor-
mation generating section 17 generates content-storage-
location information by associating (A) a content trans-
mitted from the server 2, (B) address information to which
the content was transmitted, and (C) the date and time
when the content was transmitted from the server 2,
wherein the content, the address information, and the
date and time are specified by referring to a transmission
log (content transmission log), which indicates that the
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server 2 has transmitted the content to arelaying device.
This is because the relaying device, to which the content
has been transmitted, is considered to store the content.
[0166] The content-storage-location information gen-
erating section 17 generates content-storage-location in-
formation by associating (A) a content confirmed as a
latest version, (B) address information of a device (relay-
ing device) which possesses the content, and (C) the
date and time when the server 2 transmitted a response
message that indicates that the content possessed by
the relaying device is the latest version, wherein the con-
tent, the address information, and the date and time are
specified by referring to a transmission log (version no-
tification log), which indicates that the server 2 has trans-
mitted the response message. This is because the relay-
ing device, to which the response message has been
transmitted, stores the latest version of the content.
[0167] The content-storage-location information gen-
erating section 17 can generate content-storage-location
information by associating (A) a content, (B) address in-
formation to which a content acquisition instruction for
the content was transmitted, and (C) date and time when
the response message was transmitted, wherein the con-
tent, the address information, and the date and time are
specified by referring to a transmission log (acquisition
instructing log), which indicates that the server 2 trans-
mitted to a content playing device the content acquisition
instruction to specify a device from which the content is
to be acquired. This is because the content playing de-
vice, towhich the content acquisition instruction has been
transmitted, is highly likely to store the content.

[0168] There is a possibility that a playing device, to
which a content acquisition instruction for a content has
been transmitted, fails to acquire the content. Therefore,
it is possible to generate content-storage-location infor-
mation by utilizing both a content transmission log and
an acquisition instructing log. That is, in a case where an
acquisition instructing log for a content and a content
transmission log indicative of transmission of the content
from the server 2 to arelaying device are both available,
it is possible to generate content-storage-location infor-
mation by associating together (i) the content, (ii) an ad-
dress to which the content acquisition instruction has
been transmitted, and (iii) date and time contained in the
content transmission log. This is because (a) a playing
device is considered to request the content from the serv-
er 2 in a case where a relaying device that a content
acquisition instruction designates as a device from which
the content is to be acquired does not store the content
and (b), in a case where the server 2 responds to the
request for the content, the content is transmitted to the
playing device via a relaying device.

[0169] The content-storage-location information gen-
erating section 17 can generate content-storage-location
information with use of an acquisition instructing log and
a version notification log. That is, in a case where there
exist (i) a content transmission log which indicates trans-
mission of a content acquisition instruction instructing a
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playing device to acquire a content from a certain relaying
device and (ii) a version notification log which indicates
that the server 2 notified the relaying device that the con-
tent possessed by therelaying device is the latest version
of the content, the content-storage-location information
generating section 17 can generate content-storage-lo-
cation information by associating together (i) the content,
(i) an address of the playing device to which the content
acquisition instruction was transmitted, and (iii) date and
time contained in the version notification log.

[0170] The content-storage-location information gen-
erating section 17 may generate content-storage-loca-
tion information (i) whenever a certain transmission log
is added to the transmission log storage section 12 or (ii)
by reading out a transmission log at the regular intervals.
[0171] Examples of a specific operation of the con-
tent-storage-location information generating section 17
in accordance with Embodiment 2 will be described be-
low with reference to Figs. 12 and 13. Fig. 12 is a table
illustrating an example of a transmission log stored inthe
transmission log storage section 12. Fig. 13 is a table
illustrating an example of content-storage-location infor-
mation stored in the content-storage-location information
storage section 13. An example of the operation of the
content-storage-location information generating section
17 for generating the content-storage-location informa-
tion illustrated in Fig. 13 will be described below with ref-
erence to the transmission log illustrated in Fig. 12.
[0172] First, the content-storage-location information
generating section 17 generates content-storage-loca-
tion information 45 of Fig. 13 by associating together,
with use of a transmission log (content transmission log)
42 inwhich "200 OK" is contained, (i) "content 1", (ii) http:
/lexample-proxy1.com, and (iii) "Sun, 31 May 2013 13:
53:38 GMT", each of which is contained the transmission
log 42.

[0173] Then, the content-storage-location information
generating section 17 generates content-storage-loca-
tion information 46 from (i) a transmission log (acquisition
instructing log) 41 in which "305 Use Proxy (proxy 1)" is
contained and (ii) the transmission log 42 (a) in which
"200 OK"is contained, (b) which has a content ID identical
to that of the transmission log 41, and (c) which indicates
that "proxy 1" contained in the transmission log 41 has
been responded. In other words, the content-storage-
location information 46 illustrated in Fig. 13 is generated
by associating together "content 1", "http://fexample-
client1.com" which is an address (contained in the trans-
mission log 41) of a designation and "Sun, 31 May 2013
13:53:38 GMT" which is a date and time (contained in
the transmission log 42) when the request was transmit-
ted.

[0174] Note that, since "http://example-proxy1.com” is
also considered to store "content 1", "http://fexample-
proxy1.com” can be added to address information con-
tained in the content-storage-location information 46.
[0175] Thereatfter, the content-storage-location infor-
mation generating section 17 generates content-stor-

Page 20 of 108



39 EP 2 597 869 A1 40

age-location information 47 illustrated in Fig. 13 by as-
sociating together, with use of a transmission log (version
notification log) 44 in which "304 Not Modified" is con-
tained, (i) "content 1", (ii) "http://fexample-client1.com”,
and (iii)"Mon, 01 Jun 2013 08:05:30 GMT", each of which
is contained the transmission log 44.

[0176] Finally, the content-storage-location informa-
tion generating section 17 generates content-storage-lo-
cation information 46 from (i) a transmission log (acqui-
sition instructing log) 43 in which "305 Use Proxy (client
1)" is contained and (ii) the transmission log 44 (a) in
which "304 Not Modified" is contained, (b) which has a
content ID identical to that of the transmission log 43,
and (c) which indicates that "client 1" contained in the
transmission log 43 has been responded. To put it an-
other way, the content-storage-location information 47 is
generated by associating together "content 1", "http://ex-
ample-client2.com”"which is an address (contained inthe
transmission log 43) of a recipient of a request for a con-
tent, and "Mon, 01 Jun 2013 08:05:30 GMT" which is a
dateandtime (containedin the transmission log 44) when
the request was transmitted. Note that, since "http://ex-
ample-client1.com" also is expected to store "content 1",
"http://example-client1.com" can be added to address in-
formation contained in the content-storage-location in-
formation 47.

[Client 4]

[0177] The client 4 in accordance with Embodiment 2
functions also as a proxy. Therefore, unlike the case of
Embodiment 1, a client control section 32 in accordance
with Embodiment 2 includes a response/request execut-
ing section 35 instead of a request executing section 33.
A client storage section 8 for caching contents is con-
nected to the client 4. Alternatively, the client storage
section 8 can be provided inside the client 4.

[0178] In a case where the client 4 acts as a content
playing device, the response/request executing section
35 executes an operation similar to that of the request
executing section 33.

[0179] Specifically, the response/request executing
section 35 generates a request message requesting
transmission of a content, transmits the request message
to the server 2 via a client communication section 31,
and then receives a response message as a response
to the request message. That is, the response/request
executing section 35 receives, as the response message
from the server 2, (i) information that specifies a relaying
device and (ii) an instruction to transmit, to the relaying
device, a request message requesting the content. The
response/request executing section 35 receives the re-
sponse message, and then transmits, to the relaying de-
vice thus specified by the server 2, the request message
requesting transmission of the content. Thereafter, the
response/request executing section 35 receives the con-
tent from the relaying device, and then stores in the con-
tent in the client storage section 8.
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[0180] In a case where the client 4 acts as a relaying
device, the response/request executing section 35 exe-
cutes an operation similar to that of a request executing
section 23 of the proxy 3.

[0181] Specifically, the response/request executing
section 35 acts as a device for transmitting, to a content
playing device, a content specified by arequest message
requesting the content, which request message was
transmitted from the content playing device.

[0182] More specifically, the response/request execut-
ing section 35, which is ready to receive from a content
playing device a request message to request transmis-
sion of a content, (i) receives a request message from
the content playing device via the client communication
section 31 and then (ii) determine whether or not the con-
tent thus requested is stored in the client storage section
8.

[0183] In acase where the contentis not stored in the
client storage section 8, the response/request executing
section 35 (i) examines a Host field of the request mes-
sage and then (ii) transmits a request message to a serv-
er 2whose URL is shown in the Host field, which request
message requests the content requested by the content
playing device. Thereafter, the response/request execut-
ing section 35 acquires the content from the server 2,
stores the content thus acquired in the client storage sec-
tion 8, and then transmits the content to the content play-
ing device.

[0184] Inacasewherethecontentis stored inthe client
storage section 8, the response/request executing sec-
tion 35, in order to transmit, to the server 2, an inquiry as
to whether or not the content stored in the client storage
section 8 is the latest data, (i) creates arequest message
with a conditional request by adding, to a regular request
message, "If-Modified-Since" containing information
about time at which the relaying device (client 4) has
acquired the content and then (ii) transmits, to the server
2, the request message thus created.

[0185] Uponreceipt ofa"304 NOT Madified" response
message from the server 2 in response to the request
message, the response/request executing section 35 (i)
determines that the content stored in the client storage
section 8 is the latest data, (ii) reads out the content from
the client storage section 8, and then (iii) transmits the
content to the content playing device.

[0186] Onthe other hand, in a case where the content
stored inthe client storage section 8 is not the latest data,
the server 2 transmits, tothe response/request executing
section 35, the latest version of the content in response
to the request message, and then the response/request
executing section 35 receives the content thus transmit-
ted. Thereafter, the response/request executing section
35 stores the content thus received in the client storage
section 8, and then transmits the content to the content
playing device.

[0187] Note that the response/request execution sec-
tion 23 may transmit the content to the content playing
device while the content contains, in its header,
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"Cache-Control: must-revalidate" or "Cache-Control
which has been added by the server 2. Accordingly, in a
case where the content, which has been acquired by the
content playing device serving as a destination of a con-
tent, is transmitted in response to another request, it is
possible to cause the content playing device to always
transmits, to the server 2, an inquiry as to whether or not
the contentis the latest version before the content playing
device transmits the content.

[Processes carried out by each device]

[0188] The following description will discuss, with ref-
erence to Figs. 14 through 16, processes carried out by
the server 2 and the client 4. Since a process carried out
by the proxy 3 in Embodiment 2 is identical to that in
Embodiment 1, description of the process will be omitted
here.

[Process carried out by server 2]

[0189] The operation carried out by the server 2 will be
described first with reference to Fig. 14. Fig. 14 is a flow-
chart showing an exemplary process which is carried out
by the server 2.

[0190] The response executing section 15 is ready to
receive a request message to request to transmit a con-
tent. When the response executing section 15 receives,
via the server communication section 11, the request
message to request to transmit the content (S501), the
response executing section 15 refers to a header of the
request message thus received, so as to determine
whether or not the request message thus received is
transmitted via a relaying device (S502).

[0191] In a case where the content playing device has
transmitted the received request message (NO in S502),
the response executing section 15 transmits, to the re-
laying device specifying section 16, an instruction to
specify a relaying device from which the content playing
device acquires the content. In response to the instruc-
tion from the response executing section 15, the relaying
device specifying section 16 reads out content-storage-
location information from the content-storage-location in-
formation storage section 13 (S503). With reference to
the content-storage-location information thus read out,
the relaying device specifying section 16 specifies, as
address information of a device from which the content
should be acquired, a URI of the relaying device associ-
ated with the content that the content playing device re-
quests (S504). The relaying device specifying section 16
transmits such specified address information to the re-
sponse executing section 15. The response executing
section 15 transmits, to the content playing device, from
the relaying device indicated by an address contained in
the address information which has been specified by the
relaying device specifying section 16, a response mes-
sage to instruct the content playing device to acquire a
requested content (S505). The response executing sec-

20

25

30

35

40

45

50

55

22

tion 15 creates a transmission log based onthe response
message which has been transmitted to the content play-
ing device, and adds the transmission log thus created
to the transmission log storage section 12 (S510).
[0192] Meanwhile, in a case where the relaying device
transmits the request message thus received (YES in
$502), the response executing section 15 then deter-
mines whether or not the received request message is a
conditional request such as "If-Modified-Since" (S506).
In a case where the received request message is not a
conditionalrequest (NO in S506), the response executing
section 15 reads out, from the content storage section 5,
the content requested by the relaying device, and, in re-
sponse to the request message from the relaying device,
transmits the content thus read out to the relaying device
(S507). After that, the response executing section 15 cre-
ates a transmission log based on the response message
which has been transmitted to the relaying device, and
adds the transmission log thus created to the transmis-
sion log storage section 12 (S510).

[0193] In acase where the received request message
is provided with a conditional request (YES in S506), the
response executing section 15 determines whether or
not data of the content held by the relaying device is the
latest (S508). In a case where the data of the content
kept by the relaying device is not the latest (NO in S508),
the response executing section 15 reads out, from the
content storage section 5, the content requested by the
relaying device, and, inresponse to the request message
from the relaying device, transmits to the relaying device
the content thus read out (S507). Meanwhile, in a case
where the data of the content held by the relaying device
is the latest (YES in S508), the response executing sec-
tion 15 transmits, to the relaying device, aresponse mes-
sage that the data of the content held by the relaying
device is the latest, in response to the request message
from the relaying device (S509). Then, the response ex-
ecuting section 15 adds, to the transmission log storage
section 12, the response message which has been trans-
mitted to the relaying device (S510).

[0194] Note that, in a case where the response exe-
cuting section 15 transmits the content to the relaying
device in S507, "Cache-Control: must-revalidate" or
"Cache-Control; proxy-revalidate", for example, is added
to the header of the content. Accordingly, in a case where
the relaying device serving as a destination of a content
transmits the content held by the cache storage section
6 in response to another request, it is possible to always
cause the relaying device to transmit, to the server, an
inquiry as to whether or not the content is the latest, be-
fore the relaying device transmits the.

[Process carried out by client 4]

[0195] A process carried out by the client 4 will be de-
scribed next with reference to Figs. 15 and 16. As de-
scribed earlier, the client 4 acts as a relaying device or
as a content playing device. An operation of the client 4
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in a case where the client 4 acts as a content playing
device will be described first with reference to Fig. 15.

(Process carried outby client4 as content playing device)

[0196] Fig. 15 is a flowchart showing an exemplary
process which is carried out by the client 4 serving as a
content playing device. As shown in Fig. 15, the re-
sponse/request executing section 35 transmits, to the
server 2, arequest message to request to transmit a con-
tent (8521). In response to the request message, the
response/request executing section 35 receives a re-
sponse message to instruct the response/request exe-
cuting section 35 to acquire a content from a designated
relaying device (§522). Inresponse to such aninstruction
from the server 2, the response/request executing sec-
tion 35 transmits the request message to the relaying
device designated by the server 2 (S523). Then, in re-
sponse to the request message, the response/request
executing section 35 acquires the content from the re-
laying device which has received the request message
(S524).

(Process carried outby client4 as content playing device)

[0197] The description will discuss, with reference to
Fig. 16, a process of the content 4 in a case where the
client 4 acts as a content playing device. Fig. 16 is a flow
chart showing an exemplary process which is carried out
by a client 4 acting as a content playing device.

[0198] As shown in Fig. 16, the response/request ex-
ecuting section 35 is ready to receive, from a content
playing device (the client 4 different from the one de-
scribed in the previous example), a request message re-
questing transmission of a content. The response/re-
quest executing section 35 receives the request mes-
sage from the content playing device via the client com-
munication section 31 (S541), and then determines
whether or notthe contentrequested by the request mes-
sage is stored in the client storage section 8 (S 542).
[0199] In a case where the content is not stored in the
client storage section 8 (NO in $542), the response/re-
quest executing section 35 examines a Host field of the
requestmessage, and thentransmits arequestmessage
to a server 2 whose URL is shown in the Host field, which
request message requests the content requested by the
content playing device (S543). The response/request ex-
ecuting section 35 acquires the content from the server
2 (5544), stores the content thus acquired in the client
storage section 8 (5§545), and then transmits the content
to the content playing device (S546).

[0200] In a case where the content requested by the
content playing device is stored in the content storage
section 8 (YES in S542), the response/request executing
section 35 (i) creates a request message provided with
aconditionalrequest by adding, to aregularrequest mes-
sage, "If-Modified-Since" containing information about
time at which the clientdevice 4 has acquired the content
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and then (ii) transmits the request message thus created
to the server 2 (S547).

[0201] Uponreceipt of a"304 NOT Modified" response
message from the server 2 (YES in S548), the re-
sponse/request executing section 35 reads out the con-
tent stored in the client storage section 8, and then trans-
mits the content to the content playing device (S426).
[0202] On the contrary, in a case where the content
stored inthe client storage section 8 is not the latest data,
the server 2 transmits, tothe response/request executing
section 35, the latest version of the content as aresponse
to the request message (carrying the conditional re-
quest), and then the response/request executing section
35 receives the content thus transmitted (S544). The re-
sponse/request executing section 35 stores the content
thus received in the client storage section 8 (S545), and
then transmits the content to the content playing device
(S546).

[0203] Note that, in S546, the response/request exe-
cution section 23 transmits the content to the content
playing device while the content contains, in its header,
"Cache-Control: must-revalidate” or "Cache-Control
which has been added by the server 2. Accordingly, in a
case where the content, which has been acquired by the
client 4 serving as a destination of a content, is transmit-
ted in response to another request, it is possible to keep
such a state that the content playing device should al-
ways transmit, to the server 2, as to whether or not the
content is the latest version, before the content playing
device transmits the content.

[Example 2]

[0204] The following description will further discuss
Embodiment 2 in more detail with reference to Fig. 17
illustrating Example 2. Example 2 will illustrate an exem-
plary operation of a content distributing system 1a which
instructs, to a content playing device (which is a client
4d), from which relaying device (client 4c) the content
playing device should acquire a content. Fig. 17 is a view
illustrating an example operation sequence of the content
distribution system 1a in Example 2.

[0205] Note that Example 2 is carried out on the fol-
lowing conditions. A content 1 is stored in the content
storage section 5, and both the client storage sections
8c and 8d and the cache storage section 6 cashes no
content. Further, the server 2 is set so that the content 1
is acquired from the proxy 3 as its default. Furthermore,
when the process shown in Fig. 17 is started in Example
2, a transmission log and content-storage-location infor-
mation are not stored in the transmission log storage sec-
tion 12 and the content-storage-location information stor-
age section 13, respectively. Still further, the response
executing section 15 creates the transmission log of Fig.
12 every time when a response message is transmitted,
and the content-storage-location information generating
section 17 generates the content-storage-location infor-
mation of Fig. 13 every time when a content transmission
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log or a version natification log (transmission log whose
"transmitted contents" is "200 OK" or "304 Not Modified")
is added to the transmission log storage section 12.
[0206] Further, Example 2 is carried out on condition
that a sequence starting from a time at which the content
playing device transmits a request message and ending
at a time at which the content playing device receives a
response message in response to the request message
is considered as a single session.

[0207] AsshowninFig. 17, in a session 210, the client
4c¢ transmits, to the server 2, a request message to re-
questtotransmitthe content 1 (request211).Inthe server
2 which has received the request 211, the response ex-
ecuting section 15 transmits, to the relaying device spec-
ifying section 16, an instruction to specify a relaying de-
vice to acquire the content 1. In response to the instruc-
tion, the relaying device specifying section 16 confirms
whether or not the content-storage-location information
is stored in the content-storage-location information stor-
age section 13 (process 212). Here, the content-storage-
location information storage section 13 does not contain
the content-storage-location information indicative of the
proxy 3to acquire the content 1, the relaying device spec-
ifying section 16 specifies the default proxy 3a as the
proxy 3 to acquire the content 1. The response executing
section 15 transmits, to the client 4a, the response mes-
sage to instruct the client 4c to acquire a requested con-
tent from the proxy 3 indicated by address information
specified by the relaying device specifying section 16 (re-
sponse 213). Then, the response executing section 15
creates a transmission log based on the response mes-
sage thus transmitted, and adds the transmission log to
the transmission log storage section 12 (process 214).
[0208] Then, in the session 220, the client 4¢, which
has received the response 213, transmits, to proxy 3, the
request message to request to transmit the content 1
(request 221). The proxy 3 received the request 221 con-
firms whether or not the content 1 is stored in the cache
storage section 6 (process 222). Here, the content 1 is
not stored in the cache storage section 6, so that the
proxy 3 transmits, to the server 2, the request message
based on the request 221 (request 223). In the server 2
which has received the request 223 from the proxy 3, the
response executing section 15 transmits the content 1
to the proxy 3 (response 124). The proxy 3areceived the
response 124 stores the acquired content 1 in the cache
storage section 6 and caches the content 1 (process
225). After that, the proxy 3a transmits, to the client 4a,
the content 1 as aresponse to the request 221 (response
226). When acquiring the content 1 from the proxy 3, the
client 4c stores the content 1 thus acquired in the client
storage section 8c and caches the content 1 (process
227). Note that, after transmitting the response 224, the
response executing section 15 creates a transmission
log based on the response message thus transmitted,
and adds the transmission log to the transmission log
storage section 12 (process 228). Further, the content-
storage-location information generating section 17 gen-
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erates content-storage-location information by associat-
ing the content 1 and address information of the proxy 3
with each other, and causes the content-storage-location
information to be stored in the content-storage-location
information storage section 13. Furthermore, the con-
tent-storage-location information generating section 17
generates content-storage-location information by asso-
ciating the content 1 and address information of the client
4c with each other, and causes the content-storage-lo-
cation information to be stored in the content-storage-
location information storage section 13(process 229).
[0209] Whenthe session220is completed, the content
1isin astate of being cached inthe cache storage section
6 of the proxy 3 and in the cache storage sections 8c of
the client 4c. That is, the content-storage-location infor-
mation storage section 13 stores (A) the content-storage-
location information in which the content 1 and the proxy
3a are associated with each other and (B) content-stor-
age-location information in which the content 1 and the
client 4 are associated with each other. That is, in this
state, not only the proxy 3 but also the client4c potentially
serves as a relaying device from which the content 1 is
acquired.

[0210] Next, in a session 230, the client 4d transmits,
to the server 2, arequest message to request to transmit
the content 1 (request 231). In the server 2 which has
received therequest 231, the response executing section
15 transmits, to the relaying device specifying section
16, an instruction to specify a relaying device from which
the content 1 is to be acquired. The relaying device spec-
ifying section 16 receives the instruction, and then checks
the content-storage-location information in the content-
storage-location information storage section 13 (process
232). Atthis point, (i) the information stored in the content-
storage-location information storage section 13 identifies
the proxy 3b and the client 4c both as locations where
the content 1 is stored and (ii) the content-storage-loca-
tion information pointing to the client 4c is later than the
content-storage-location information pointing to the
proxy 3. Therefore, the relaying device specifying section
16 specifies the client 4c as arelaying device from which
the content 1 is to be acquired. The response executing
section 15 transmits, to the client 4d, a response mes-
sage with an instruction to acquire the content 1 from the
client 4c thus specified by the relaying device specifying
section 16 (response 233). The response executing sec-
tion 15 creates a transmission log based onthe response
message, and then adds the transmission log to the
transmission log storage section 12 (process 234).
[0211] In a session 240, the client 4d (which has re-
ceived the response 233) transmits, to the client 4c, a
request message (request 241) in accordance with the
instruction of the server 2, which request message re-
quest to transmit the content 1. The client 4c receives
the request 241, and then checks whether or not the con-
tent 1 is stored in the client storage section 8c (process
242). Since the content 1 is already stored in the client
storage section 8c, the client 4c transmits a conditional
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request message (request 243) to the server 2 in order
to examine whether or not the content 1 stored in the
client storage section 8c is the latest data, which condi-
tional request message is created by adding "If-Modified-
Since" to a request message based on the request 241.
The request 243 contains a "Via" header, and is a con-
ditional request. Hence, the response executing section
15 in the server 2 that has received the request 243 ver-
ifies whether or not the content 1 stored in the client 4c
is the latest data (process 244). The response executing
section 15 determines that the content 1 stored in the
client4cisthe latestdata, and then transmits, to the client
4c, aresponse message in which "304 NOT Modified" is
contained (response 245). Upon receipt of the response
245, the client 4c reads out the content 1 stored in the
client storage section 8c, and then transmits, to the client
4d, the content 1 in response to the request 241 (re-
sponse 246). Subsequent to the transmission of the re-
sponse 245, the response executing section 15 creates
a transmission log based on the response message thus
transmitted, and then adds the transmissicon log to the
transmission log storage section 12 (process 247). The
content-storage-location information generating section
17 generates content-storage-locationinformation by as-
sociating the content 1 with the address information of
the client 4c, and then stores the content-storage-loca-
tion information in the content-storage-location informa-
tion storage section 13. The content-storage-location in-
formation generating section 17 also creates content-
storage-location information associating the content 1
with address information of the client 4d, and then stores
the content-storage-location information in the content-
storage-location information storage section 13 (process
248).

[0212] In Embodiment 2, the client 4 acts as a content
playing device cr as arelaying device. This gives a great-
er number of candidates that the server 2 can designate
as arelaying device. Therefore, a processing load of the
server 2 and a network load which is used to transmit
data from the server 2 can be diluted by more widely
distributing the loads over the network so that the loads
are also shared by the clients 4 and networks between
a client 4 and another client 4.

[HTTP Message in Example 2]

[0213] The details of the requests and responsesiillus-
trated in the operation sequence diagram of Fig. 17 will
be illustrated in Figs. 18 and 19. Figs. 18 and 19 are
views each illustrating example HTTP messages trans-
mitted/received as requests and responses, Fig. 18 par-
ticularly illustrating HTTP messages in the session 210
and 220, and Fig. 19 particularly illustrating HTTP mes-
sages in the sessions 230 and 240.

[0214] (a), (b), (c), (d), (e), and (f) of Fig. 18 illustrate
HTTP messages of the request 211, the response 213,
the request 221, the request 223, the response 224, and
the response 226 of Fig. 17, respectively.
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[0215] (a), (b), (c), (d), (e), and (f) of Fig. 19 illustrate
HTTP messages of the request 231, the response 233,
the request 241, the request 243, the response 245, and
the response 246 of Fig. 17, respectively.

[0216] (a) through (f) of Fig. 18 correspond to (a)
through (f) of Fig. 8, respectively, and Fig. 18 is different
from Fig. 8 only in that the client 4a and the proxy 3a in
Fig. 8 are changed to the client 4c and the proxy 3 in Fig.
18, respectively. Also, (a) through (f) of Fig. 19 corre-
spond to (a) through (f) of Fig. 10, respectively, and Fig.
19 is different from Fig. 10 only in that the content 2, the
client4a, and the proxy 3b in Fig. 10 are changed to the
content 1, the client 4d, and the client 4c in Fig. 19, re-
spectively. Description other than the above difference
has been already made.

<Embodiment 3>

[0217] Embodiment 3 of the present invention will dis-
cuss an example where (i) a server 2 specifies a plurality
of relaying devices from which a content is acquired and
(ii) a content playing device acquires a content by select-
ing a relaying device from the plurality of relaying devices
thus specified, in order to more widely distribute a load
of a network between the content playing device and the
relaying device.

[0218] Specifically, in Embodiment 3, a client 4, which
is the content playing device, (i) selects one relaying de-
vice from the plurality of relaying devices specified by the
server 2 and (ii) acquires a content from the relaying de-
vice thus selected. In a case where a delay occurs in
regard to the acquisition of the content while the content
is being acquired, the client 4 reselects another relaying
device from the plurality of relaying devices specified by
the server 2, so as to change the relaying device from
which the content is acquired.

[0219] Embodiment 3 will be described below with ref-
erence to Figs. 20 through 28. Embodiment 3 differs from
Embodiment 2 only in a configuration of the client 4 and
adataformatof acontentwhich is managed by the server
2, and Embodiment 3 is identical to Embodiment 2 in
other points. As such, the difference of Embodiment 3
from Embodiment 2 will be mainly described below.

[Outline of content distribution system 1b]

[0220] First, an outline of a content distribution system
1b of Embodiment 3 will be described with reference to
Fig. 20. Fig. 20 is a view illustrating an outline of the
content distribution system 1b in accordance with Em-
bodiment 3 and a main configuration of devices consti-
tuting the content distribution system 1b. As illustrated in
Fig. 20, the content distribution system 1b includes the
server 2, proxies 3a, 3b and 3c, and clients 4e and 4f.
Further, the content distribution system 1b includes: a
content storage section 5 which is connected to the serv-
er 2; cache storage sections 6a, 6b, and 6¢ which are
connected to the proxies 3a, 3b, and 3c, respectively;
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and client storage sections 8e and 8f which are connect-
ed to the client 4e and 4f, respectively.

[0221] The proxy 3 of Embodiment 3 is identical to the
proxy 3 of Embodiment 1 in a configuration and an op-
eration process. As such, details of the proxy 3 will not
be discussed here.

[Server 2]

[0222] The server 2 of Embodiment 3 (i) has the same
configuration with that of the server 2 of Embodiment 2
and (ii) executes the same operation as that of the server
2 of Embodiment 2. However, inorder to allow the content
playing device to select a relaying device from which a
content is acquired, the server 2 of Embodiment 3 (i)
specifies a plurality of relaying devices which (possibly)
possess a content that the content playing device re-
quests, (ii) presents, to the content playing device, a con-
tent storage location list containing address information
of the plurality of relaying devices thus specified, and (iii)
instructs the content playing device to acquire a content
from one of the relaying deviceswhich existatan address
indicated by the address information contained in the
content storage location list thus presented.

[0223] Specifically, upon receipt of arequest message
to request a content directly from the content playing de-
vice, a response executing section 15 transmits, to a re-
laying device specifying section 16, an instruction to
specify address information of a relaying device (e.g.,
URI of the proxy 3 or the client 4, etc.) which (possibly)
possesses the content that the content playing device
requests. Then, the response executing section 15 re-
ceives a content storage location list, from the relaying
device specifying section 16, the content storage location
list containing a plurality of pieces of address information
of the relaying device which possesses the content that
the content playing device requests. Then, the response
executing section 15 transmits a response message to
the content playing device in response to the request
message from the content playing device, the response
message instructing to acquire the content that the con-
tent playing device requests, from one of the relaying
devices of the address indicated by the address informa-
tion contained in the content storage location list which
is created by the relaying device specifying section 16.

[0224] Note that, since other processes of the re-
sponse executing section 15 are identical to those of Em-
bodiment 2, those processes will not be discussed here.
[0225] In accordance with the instruction from the re-
sponse executing section 15, the relaying device speci-
fying section 16 (i) specifies a plurality of relaying devices
which (possibly) possess a content that the content play-
ing device requests and (i) creates a content storage
location list containing address information of the plurality
of relaying devices thus specified.

[0226] Specifically, the relaying device specifying sec-
tion 16 reads out content-storage-location information
from the content-storage-location information storage
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section 13 in accordance with the instruction of the re-
sponse executing section 15. With reference to the con-
tent-storage-location information thus read out, the re-
laying device specifying section 16 (i) specifies a plurality
of pieces of address information of a relaying device as-
sociated with the content that the content playing device
requests and (ii) creates a content storage location list
containing the plurality of pieces of address information
thus specified. The relaying device specifying section 16
transmits the content storage location list thus created
to the response executing section 15.

[0227] Inacase where the content-storage-location in-
formation storage section 13 stores (i) no content-stor-
age-location information containing the content that the
content playing device requests or (ii) only one piece of
content-storage-location information containing the con-
tentthatthe content playing device requests, the relaying
device specifying section 16 may (a) specify predeter-
mined (default) address information as address informa-
tion of the device from which the content that the content
playing device requests is available, and (b) creates a
content storage location list containing a plurality of piec-
es of address information. Further, in a case where the
content-storage-location information storage section 13
stores (i) no content-storage-location information con-
taining the content that the content playing device re-
quests or (i) only one piece of storage location informa-
tion containing the content thatthe content playing device
requests, the relaying device specifying section 16 may
(a) specify, at random, from relaying devices connected
to the server 2 via a network 7, address information of
the device from which the content is acquired and (b)
create a content storage location list.

[0228] Moreover, the relaying device specifying sec-
tion 16 may create a content storage location list by add-
ing priorities to the pieces of address information thus
specified. In this case, as with Embodiment 2, a priority
may be determined on a basis of date and time contained
in the content-storage-location information, a physical or
a network-structural distance between the content play-
ing device and the relaying device, a load status of the
relaying device, a transmission log which is stored in a
transmission log storage section 12, or the like.

[Client 4]

[0229] The client4 of Embodiment 3, unlike that of Em-
bodiment 2, when functioning as a content playing de-
vice, (i) receives a content storage location list which is
transmitted from the server 2 and (ii) acquires a content
that the client 4 requests, from one of relaying devices
which exist at an address indicated by the address infor-
mation contained in the content storage location list thus
received.

[0230] Inthe client 4 illustrated in Fig. 20, a client con-
trol section 32 includes, in addition to a response/request
executing section 35, a client status determining section
36 and a relaying device selecting section (relaying de-
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vice changing means) 37, both of which are not included
in Embodiment 2.

[0231] The response/request executing section 35 re-
ceives, from the server 2, as a response message, (i) a
content storage location listand (ii) an instructionto trans-
mit a request message for requesting a content to one
of the relaying devices which exist at the address indi-
cated by the address information contained in the content
storage location list.

[0232] When the responsefrequest executing section
35 receives the content storage location list and the in-
struction, the relaying device selecting section 37 selects
one of pieces of the address information contained in the
content storage location list that the response/request
executing section 35 receives. The relaying device se-
lecting section 37 transmits, to the response/request ex-
ecuting section 35, an instruction to acquire a content
from a relaying device of an address indicated by the
address information thus selected.

[0233] In a case where priority is not added to the ad-
dress information contained in the content storage loca-
tion list (in a case where the server 2 does not instruct
an order of selecting a relaying device from which a con-
tent is acquired), the relaying device selecting section 37
may select (i) a relaying device, at random, on a basis
of the address information contained in the content stor-
age location list, (ii) a relaying device on a basis of a
predetermined rule (default), or (iii) arelaying device hav-
ing a shortest physical or network-structural distance to
the client 4.

[0234] Meanwhile, in a case where priority is added to
the address information contained in the content storage
location list, the relaying device selecting section 37 se-
lects address information having a highest priority.
[0235] When the relaying device selecting section 37
receives, from the client status determining section 36,
delay information indicating that an acquisition speed at
which the response/request executing section 35 ac-
quires a content (receiving speed required to acquire a
content) is slower than a predetermined receiving speed,
the relaying device selecting section 37 (i) changes the
relaying device from which the content is acquired, from
the relaying device that the relaying device selecting sec-
tion 37 selects, to another relaying device which exists
at the address indicated by the address information con-
tained in the content storage location list and (ii) trans-
mits, to the response/request executing section 35, an
instruction to acquire a content from the another relaying
device thus changed to.

[0236] Here, in a case where priority is not added to
the address information contained in the content storage
location list, the relaying device selecting section 37 may
select (i) a relaying device, at random, on a basis of the
address information contained in the content storage lo-
cation list, (ii) a relaying device on a basis of a predeter-
mined rule (default), or (iii) a relaying device having a
second shortest physical or a network-structural distance
to the client 4.
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[0237] Meanwhile, in a case where priority is added to
the address information contained in the content storage
location list, the relaying device selecting section 37 se-
lects address information having a second highest prior-
ity.

[0238] The clientstatus determining section 36 detects
anoccurrence of a predetermined event. Specifically, the
client status determining section 36 detects an eventthat
acontent is received with delay when the content playing
device acquires, from the relaying device, the content
that the content playing device requires. The event indi-
cates (i) a network communication status between the
content playing device and the relaying device and/or (ii)
a size of a load of the relaying device. When detecting
the eventthat the contentis received with delay, the client
status determining section 36 transmits, to the relaying
device selecting section 37, delay information indicating
the event thus detected.

[Format of content]

[0239] Next, in Embodiment 3, a format of a content
which is stored in the content storage section 5 will be
described with reference to (a) of Fig. 21. (a) of Fig. 21
is a view illustrating an example format of the content.
[0240] Asillustratedin(a)of Fig.21, a media file, which
is data indicating the content, is fragmented by a prede-
termined unit. The unit is not particularly limited but the
media file may be fragmented (i) by a time unit such as
one minute or (i) by a unit of GOP (group of picture) in
an image coding.

[0241] In the following description, the fragment is re-
ferred to as a movie fragment, and an MP4 file is used
as a specific example of a media file which is constituted
by the movie fragment.

[0242] Ina case where the MP4 file is used as a media
file, a fragment which is constituted by "moof" storing
header information which manages an image and a
sound in the fragment and "mdat" storing data such as
an image and a sound which are played by a client cor-
responds to the movie fragment.

[0243] Here, as to the MP4 file, in addition to "moof"
and "mdat," information (e.g., image resolution, profile
information, etc.) related to an entire media file, that is,
information (play information) required for a formatting
of a content playing section 34 in the client 4, is stored
in"moov,"which is differentfrom the "moof" or the "mdat."”
[0244] Accordingly, it is necessary to notify, before a
play starts, the client 4 of the play information stored in
"mooVv". The play information stored in "moov" may be
notified in a procedure different from that for the movie
fragment, and it is not always necessary to include
"moov" in the movie fragment. However, the following
description will discuss an example where a first movie
fragment in each of media files includes "moov." That is,
"information required for the formatting of the playing de-
vice" illustrated in (a) of Fig. 21 is "moov."

[0245] As illustrated in Fig. 21, consecutive reference
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numerals "movie fragment 1", "movie fragment 2" ... are
assigned to a movie fragment in each of the media files
in the order from the first movie fragment. Note that each
of the movie fragments includes image data for one
minute.

[Format for transmission of content]

[0246] Next, in the content distribution system 1b of
the present invention, a transmission unit of the content
will be described. In the content distribution system 1b,
among the server 2, the proxy 3, and the client 4, the
content is (i) divided by a unit which is referred to as
media segment and (ii) transmitted with use of HTTP.
[0247] (b) of Fig. 21 is a view illustrating a concept of
a media segment which is treated by the content distri-
bution system 1b as a transmission unit of the content
and showing an exemplary transmission unit of the con-
tent in the content distribution system 1b.

[0248] The media segment is constituted to include at
least one movie fragment. In other words, a content is
constituted by one or more media segments and each of
the media segments is constituted by one or more movie
fragments. Generally, each of the media segments, in a
predetermined content, is configured to include two or
more movie fragments each of which has consecutive
playing time. However, the media segment may be con-
stituted by (i) one maovie fragmentor (i) two or more movie
fragments each of which has no consecutive playing
time.

[0249] Specifically, (b) of Fig. 21 shows an example
where a plurality of movie fragments are combined so as
to constitute one media segment. This makes it possible
to reduce the number of messages which transmita con-
tent as compared with a case where each of the plurality
of movie fragments is transmitted separately. As such, it
is possible to send a content efficiently.

[0250] In an example of (b) of Fig. 21, one media seg-
ment "media segment 1" is constituted by combining
"movie fragments 1 through 60", and another media seg-
ment "media segment 2" is constituted by combining
"movie fragments 61 through 120". Note that a media
segment should include two or more movie fragments
each of which has consecutive playing time in the pre-
determined content, and the number of movie fragments
included in one media segment is not particularly limited.
InEmbodiment 3, asillustrated in(b) of Fig. 21, one media
segment includes 60 movie fragments.

[Process carried out by each device]

[0251] Next, a process which is carried out by the serv-
er 2 and the client 4 functioning as a content playing
device will be described with reference to Figs. 22 and
23. A process which is carried out by the proxy 3 of Em-
bodiment 3 is identical to that of Embodiment 1, and a
process which is carried out by the client 4 functioning
as arelaying device of Embodiment 3 is identical to that
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of Embodiment 2. As such, those processes will not be
discussed here.

[Process carried out by server 2]

[0252] First, a process which is carried out by the serv-
er 2 will be described with reference to Fig. 22. Fig. 22
is a flowchart showing an exemplary process which is
carried out by the server 2.

[0253] The response executing section 15 is ready to
receive a request message for requesting to transmit a
content, and upon receipt of the request message for
requesting to transmit the content, via the server com-
munication section 11 (S601), the response executing
section 15 determines whether or not the request mes-
sage thus received is transmitted from a relaying device
by referring to a header of the request message thus
received (S602).

[0254] In a case where a subject which transmits the
request message thus received is a content playing de-
vice (in a case -where an answer for S602 is No), the
content playing device instructs the relaying device spec-
ifying section 16 to specify a plurality of relaying devices
from which the content playing device acquires the con-
tent. The relaying device specifying section 16 reads out
content-storage-location information from the content-
storage-location information storage section 13 in re-
sponse to the instruction of the response executing sec-
tion 15 (S603). With reference to the content-storage-
location information thus read out, the relaying device
specifying section 16 (i) specifies a plurality of URIs of a
relaying device associated with the content that the con-
tent playing device requests and (ii) creates a content
storage location list containing the plurality of pieces of
address information thus specified (S604). The relaying
device specifying section 16 transmits the content stor-
age location list thus created to the response executing
section 15. The response executing section 15 transmits,
to the content playing device, a response message in-
structing to acquire the content that the content playing
device requests from one of the relaying devices which
exist at an address indicated by the address information
contained in the content storage location list which is cre-
ated by the relaying device specifying section 16 (S605).
The response executing section 15 (i) creates a trans-
mission log on a basis of the response message which
is sent to the content playing device and (ii) adds the
transmission log thus created to the transmission log
storage section 12 (S610).

[0255] Processes (S606 through S609) for a case
where the sender of the received request message is the
relaying device is identical to those (S506 through S509
in Fig. 14) for the server 2 of Embodiment 2. As such,
those processes will not be discussed here.
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[Process carried out by client 4 functioning as content
playing device]

[0256] Next, a process which is carried out by the client
4 functioning as a content playing device will be described
with reference to Fig. 23. Fig. 23 is a flowchart showing
an exemplary process which is carried out by the client
4 functioning as a content playing device.

[0257] The response/request executing section 35
transmits a request message for requesting to transmit
a content to the server 2 (S621). In response to the re-
quest message, the response/request executing section
35 receives aresponse message containing (i) a content
storage location list and (ii) an instruction to transmit, to
one of relaying devices which is of an address indicated
by address information contained in the content storage
location list, a request message for requesting a content
(S622).

[0258] When the response/request executing section
35 receives the response message, the relaying device
selecting section 37 selects one of pieces of the address
information contained in the content storage location list
which the response/request executing section 35 re-
ceives (S623). The relaying device selecting section 37
instructs the response/request executing section 35 to
acquire a content from the relaying device is of the ad-
dress indicated by the address information thus selected.
[0259] The response/request executing section 35
whichis instructed from the relaying device selecting sec-
tion 37 transmits a request message to the relaying de-
vice that the relaying device selecting section 37 selects
(S624). First, upon receipt of the request message, the
relaying device sends, as aresponse message, a header
in response to the request message thus received. As
such, the response/request executing section 35 re-
ceives the header (S625) and natifies the client status
determining section 36 of the receipt of the header.
[0260] Upon receipt of the notification, the client status
determining section 36 initializes atimer and starts count-
ing in order to evaluate receiving time for a movie frag-
ment. Moreover, the client status determining section 36
initializes a variable (counter) (N, = N, =0) which is used
for the evaluation (S626). For example, an initial value
for the timer may be a value calculated by subtracting a
predetermined threshold Ty, from a value of a time stamp
of a movie fragment which is most recently sent.

[0261] The relaying device that received the request
message transmits, after the header, as aresponse mes-
sage in response to the request message received in
$624, a body for which a plurality of movie fragments are
multiparted. The response/request executing section 35
receives a movie fragment (S627) and notifies the client
status determining section 36 of the receipt of the movie
fragment.

[0262] Furthermore, the response/request executing
section 35 (i) determines, on a basis of a value of "Con-
tent-Type" header contained in the header thus received,
that the movie fragment is received in a MIME multipart
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format, (ii) notify the content playing section 34 of the
receipt of the movie fragment, and also (iii) transmits the
movie fragment thus received to the content playing sec-
tion 34. Then, the content playing section 34 (a) specifies
a time stamp of the movie fragment in reference to an
"X-Timestamp" header of the movie fragment thus re-
ceived and (i) plays the movie fragment with reference
to the time stamp.

[0263] Here, the client status determining section 36
evaluates receiving time (S628). Specifically, the client
status determining section 36 compares time t indicated
by the timer which starts counting in S626 and a time
stamp T, (value of X-Timestamp) of the movie fragment
which is received in S627.

[0264] In a case where the comparison shows that t <
Ts - Ty, the client status determining section 36 deter-
mines that it is sufficiently earlier than predetermined re-
ceiving time (an event indicating a good communication
status is detected), and a process proceeds to $629. In
contrast, in a case where Ty + Ty, > t, the client status
determining section 36 determines that a delay occurs
{(an event indicating a poor communication status is de-
tected), and the process proceeds to S630. Meanwhile,
in a case where neither of the above cases applies (|t-
Tl € Tyr), the process proceeds to S631.

[0265] That is, after starting a receipt of a first movie
fragment contained in the response message, the client
status determining section 36 counts time t until starting
areceipt of a next fragment. When (i) Ty, indicates a dif-
ference between a value of a time stamp associated with
the first movie fragment and a value of a time stamp as-
sociated with the next movie fragment and (ii) T, indi-
cates zero or more predetermined threshold, (a) ina case
where Ty, + Tth > t, the client status determining section
36 determines that the event indicating a poor commu-
nication status is detected, and (b) in a case where t <
Ti - Ty, the client status determining section 36 deter-
mines that the event indicating a good communication
status is detected.

[0266] In S629, the client status determining section
36 increments Ny which is a counter for the number of
times that the movie fragment is received sufficiently ear-
lier than the predetermined receiving time. Then, the
process proceeds to S631.

[0267] In S630, the client status determining section
36 increments N, which is a counter for the number of
times that the movie fragment is received with delay.
Then, the process proceeds to S631.

[0268] In S631, the response/request executing sec-
tion 35 confirms whether or not all of the movie fragments
contained in the media segment specified by the request
which is transmitted in S624, and in a case where an
unreceived movie fragment is found (in a case where an
answer for S631 is No), the process returns to S627.
[0269] Meanwhile, in a case where the response/re-
quest executing section 35 confirms that all of the movie
fragments are already received (in a case where an an-
swer for S631 is Yes), the response/request executing
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section 35 confirms whether or not all of the media seg-
ments of the content which is subject to be requested are
received (S632), and in a case where it is confirmed that
all of the media segments has been received (in a case
where an answer for S632 is Yes), the process is com-
pleted. Meanwhile, in a case where an unreceived media
segment is found (in a case where an answer for S632
is No), the client status determining section 36 deter-
mines, whether or not N, - N; > 0 with use of Ny and N,
which are calculated in $629 and S630 (S633).

[0270] In acase where N, - N4 > 0 is not true, that is,
in a case where N, - N, < 0, the relaying device is not
changed, and a request message in which a media seg-
ment number is incremented is transmitted to the relaying
device which is selected in S623 (5624). As a response
message in response to the request message, the re-
sponse/request executing section 35 receives a header
(5625) and notifies the client status determining section
36 of the receipt of the header. Then, in order to evaluate
receiving time for a movie fragment contained in a next
media segment, the client status determining section 36
reinitializes the timer, so as to start counting of the time.
Moreover, the client status determining section 36 also
reinitializes the variable (counter) (N, = N, = 0) which is
used for the evaluation. Then, the response/request ex-
ecuting section 35 receives the movie fragment con-
tained in the next media segment (S627).

[0271] Meanwhile, in a case where N, - Ny > 0, the
client status determining section 36 transmits, to the re-
laying device selecting section 37, delay information in-
dicating that an acquisition of the content is delayed. Up-
on areceipt of the delay information from the client status
determining section 36, the relaying device selecting sec-
tion 37 selects other address information which is (i) con-
tained in the content storage location list and (i) different
from the address information which is currently selected
(S634). The relaying device selecting section 37 instructs
the response/request executing section 35 to acquire a
content from a relaying device which exists at an address
indicated by the address information thus selected.
[0272] Upon receipt of the instruction from the relaying
device selecting section 37, the response/request exe-
cuting section 35 retransmits, to the relaying device se-
lected by the relaying device selecting section 37, a re-
quest message for which the media segment number is
incremented (S624).

[0273] The description above describes an example
where the relaying device from which the content is ac-
quired is reselected per media segment (S634). Note,
however, that the relaying device may be reselected per
movie fragment. In that case, for example, in accordance
with a result of the evaluation of the receiving time in
$628, it is possible (i) to change the relaying device, (ii)
to transmit a new request message to the relaying device
thus changed, and (iii) to cancel a subsequent movie
fragment which is transmitted on a basis of a request
message which is sent first.

[0274] For example, the client status determining sec-
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tion 36 may count, in $629 and $630, (i) the number N,
of movie fragments which are received sufficiently earlier
than the predetermined time and (ii) the number N, of
movie fragments which are transmitted with delay. After
a transmission of one media segment is completed, in a
case where N, - Ny > 0, the client status determining
section 36 may determine that there is an overall delay
{(an event indicating a poor communication status is de-
tected) and notify the relaying device selecting section
37 of the determination.

[0275] Moreover,inthe description above, in S633, the
client status determining section 36 determines whether
or not N, - Ny > 0, so as to determine whether or not a
delay occurs when the content is acquired. However, the
process is not limited to this. For example, it is also pos-
sible (i) to predetermine an upper limit for N,, which is a
counter for the number of times that the movie fragment
is received with delay, and (ii) to cancel a subsequent
movie fragment when a value of N, exceeds the value
thus predetermined, so as to switch the relaying device
to another relaying device.

[Example 3]

[0276] The present embodiment is further described
below with reference to Example 3 illustrated in Fig. 24.
Example 3 shows an operation example of a content dis-
tribution system 1b that transmits, to a content playing
device serving as a client 4e, an instruction to acquire a
content from any one of address information contained
in a content-storage-location list. Fig. 24 is a view illus-
trating an example operation sequence of the content
distribution system 1b in Example 3.

[0277] Note that Example 3 is carried out on the fol-
lowing conditions. A content 1 in a format illustrated in
Fig. 21 is already stored in the content storage section
5, and the client storage sections 6a, 6¢, and 8f. Further,
the server 2 generates a content-storage-location list by
adding priorities to the plurality of pieces of address in-
formation. Furthermore, when the process shown in Fig.
25 is started in Example 3, the transmission logs 51 to
53 stores the transmission log storage section 12 and
the content-storage-location information storage section
13, respectively. Still further, the response executing sec-
tion 15 creates the transmission logs 54 to 56 of Fig. 25
every time when aresponse message is transmitted, and
pieces of the content-storage-location information 64 to
67 generating section 17 generates the content-storage-
location information of Fig. 26 every time when a content
transmission log or a version natification log (transmis-
sion log whose "transmitted contents” is "200 OK" or "304
Not Modified") is added to the transmission log storage
section 12.

[0278] Further, Example 3 is carried out on condition
that a sequence starting from a time at which the content
playing device transmits a request message and ending
at a time at which the content playing device receives a
response message in response to the request message
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is considered as a single session.

[0279] As showninFig. 24, in a session 310, the client
4e transmits, to the server 2, a request message to re-
questtotransmitthe content 1 (request311).Inthe server
2 which has received the request 311, the response ex-
ecuting section 15 transmits, to a plurality of relaying de-
vices specifying section 16, an instruction to specify a
relaying device to acquire the content 1. In response to
the instruction, the relaying device specifying section 16
confirms whether or not the content-storage-location in-
formation is stored in the content-storage-location infor-
mation storage section 13 (process 312). At this point,
the content-storage-location information storage section
13 contains a proxy 3a, a proxy 3c, and a client 4f serving
as a storage location associated with the content 1.
Therefore, the relaying device specifying section 16 cre-
ates the content storage location list by (i) adding prior-
ities 1 through 3 to the proxy 3a, the client 4f, and the
proxy 3c, respectively, on a basis of date and time con-
tained in the content-storage-location information so that
the content storage location list added with priority con-
tains the address information of the proxy 3, the client 4f,
and the proxy 3c. The response executing section 15
transmits, to the client 4e, the response message to in-
struct to (i) select, in order of high priority, the address
information contained in the content storage location list
created by the relaying device specifying section 16 and
(i) acquire the content from a relaying device existing at
an address indicated by the address information thus se-
lected (response 313). In other words, the response ex-
ecuting section 15 transmits to the client4e aninstruction
to acquire the content first from (i) the proxy 3a and, in a
case where the content cannot be acquired from the
proxy 3a or a speed to acquire the content is slow, sec-
ondarily from (ii) the client 4f, and lastly from (iii) the proxy
3c. Sequentially, the response executing section 15 cre-
ates the transmission log on the basis of the response
message thus transmitted, and adds the transmission
log to the transmission log storage section 12 (process
314).

[0280] In the client 4e which received the response
313, a relaying device selecting section 37 selects the
proxy 3a having a highest priority, on the basis of the
instruction from the server 2, as a relaying device in the
address information of a device from which the content
is acquired (process 320). Then, the relaying device se-
lecting section 37 transmits to a response/request exe-
cuting section 35 an instruction to acquire the content 1
from the proxy 3a.

[0281] Next, in a session 330, the response/request
executing section 35 thus instructed by the relaying de-
vice selecting section 37, transmits to the proxy 3a the
request message for requesting to transmit the content
1 (arequest 331). In response to the response 331, the
proxy 3a checks whether the content 1 is stored in the
cash storage section 6a or not (process 332). Because
the content 1 is already stored in the cash storage section
6a, in order to check with the server 2 if the contents 1
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stored in the cash storage section 6a is the latest data,
the proxy 3a transmits to the server 2 a conditional re-
quest that is the request message being associated with
the request 331 added with "If_Modified-Since" accord-
ing to the request 331. (a request 333). In the server 2
whichreceived the request 333, because therequest 333
is the conditional message containing a "Via" header, the
response executing section 15 determines whether or
not the content 1 kept by the proxy 3 is the latest data
(process 334). The response executing section 15 de-
termines that the content 1 kept by the proxy 3a is the
latest data, and transmits the response message "304
NOT Modified" to the proxy 3a (a response 335). In re-
sponse to the response 335, the proxy 3a retrieves the
content 1 stored in the cash storage section 6a and, as
a response to the request 331, transmits the content 1
thus retrieved to the client 4e (aresponse 336). The client
4e acquires "movie fragment1 to 60" one by one, in re-
sponse to the response 336. After transmitting the re-
sponse 335, the response executing section 15 creates
the transmission log on the basis of the response mes-
sage thus transmitted, and adds the transmission log to
the transmission log storage section 12 (process 337).
The content-storage-location information generation
section 17 generates the content-storage-location infor-
mation by associating the content 1 with the address in-
formation of the proxy 3a, and stores the content-storage-
location information in the content-storage-location infor-
mation storage section 13. In addition, the content-stor-
age-location information generation section 17 gener-
ates the content-storage-location information by associ-
ating the content 1 and the address information of the
client 4e, and stores the content-storage-location infor-
mation in the content-storage-location information stor-
age section 13 (process 338).

[0282] A clientstatus determining section 36 evaluates
receiving time at every receipt of movie fragments. If the
receiving time is evaluated as N, - N4 > 0 at the time of
receipt of one media segment, at this point, the client
status determining section 36 determines thatareceiving
speed required to acquire the content from the proxy 3a
is slower than a predetermined receiving speed. Then
the client status determining section 36 gives information
of such delay to the relaying device selecting section 37
{(process 340).

[0283] The relaying device selecting section 37, in re-
sponse to the information of the delay from the client
status determining section 36, changes the proxy 3a
which is currently selected as the relaying device, from
which the content is required, to the client 4f having a
second priority to be selected as the relaying device
{(process 350). In other words, the relaying device select-
ing section 37 selects the client 4f as the device from
which the content is acquired. Continuously, the relaying
device selecting section 37 transmits to the response/re-
quest executing section 35 an instruction to acquire the
content 1 from the client 4f.

[0284] Next, in a session 360, the "movie fragments 1
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to 60" has been received by the response/request exe-
cuting section 35 according to the instruction from the
relaying device selecting section 37. Thus, the re-
sponse/request executing section 35 transmits to the cli-
ent 4f the request message to request to transmit the
content 1 from "movie fragment61" onward (request
361). In response to the request 361, the client 4f deter-
mines whether or not the content 1 is stored in the client
storage section 8f (process 362). The content 1 is already
stored in the client 8f. Thus, in order to check with the
server 2 whether or not the content 1 stored in the client
storage section 8f is the latest data, the client 4f transmits
the conditional request, which is the request message
associated withthe request 361, added with "If_Modified-
Since" (request 363). In the server 2 which received the
request 363, because the request 363 is the conditional
request message containing the "Via" header, the re-
sponse executing section 15 determines that the content
1 kept by the client 4f is the latest data, and transmits the
response message "304 NOT Modified" to the client 4f
(response 365). Sequentially, the client 4f, in respond to
the response 365, retrieves data of the content 1 "movie
fragment61" or later stored in the client storage section
8f. Then the client 4f transmits the retrieved content 1
"movie fragment61" or later to the client 4e one by one
(response 366). In response to the response 366, the
client 4e acquires "movie fragment61" or later one by
one. Further, after transmitting the response 365, the re-
sponse executing section 15 creates the transmission
log on the basis of the response message thus transmit-
ted, and adds the transmission log to the transmission
log storage section 12 (process 367). In addition, the con-
tent-storage-location information generating section 17
generates the content-storage-location information by
associating the content 1 with the address information of
the client 4e so as to store the content-storage-location
information in the content-storage-location information
storage section 13 (process 368).

[0285] As mentioned above, in the present embodi-
ment, a content playing device receives from a server 2
a content storage location list containing address infor-
mation of a plurality of relaying devices, and then ac-
quires a content from any one of the relaying devices
indicated by the address information contained in the
content-storage-location list. In a case where a receiving
speed required to acquire the content is slow, the relaying
device, from which the content is acquired, is changed
to another relaying device which is indicated by the ad-
dress information contained in the content storage loca-
tion list. This makes it possible to distribute a load of
network (particularly, a network between the content
playing device and the relaying device) efficiently time-
wise, thus realizing a control in more detail in the content
distribution system 1b. Accordingly, it is possible to keep
higher quality of service for a larger number of content
playing devices.
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[HTTP Messages in Example 3]

[0286] Next, the detail ofthe requests and the respons-
es used in the operation sequence illustrated in Fig. 24
is illustrated in Fig. 27 and Fig. 28. Fig. 27 and Fig. 28
show examples of HTTP messages which are transmit-
ted/received as a request or a response. Fig. 27 shows
example HTTP messages in the session 310 and the
session 330. Fig. 28 shows examples of HTTP messages
in the session 360.

[0287] (a), (b), (c), (d), (e), and (f) of Fig. 27 show the
HTTP messages of the request 311, the response 313,
the request 331, the request 333, the response 335, and
the response 336 of Fig. 24, respectively.

[0288] (a), (b), (c), and (d) of Fig. 28 show HTTP mes-
sages of the request 361, the response 363, the request
365, the request 363, the request 365, and the request
336 of Fig. 24, respectively.

[HTTP messages in sessions 310 and 330]

[0289] HTTP messages in the session 310 and the
session 330 will be described with reference to Fig. 27.
Since (c), (d), and (e) of Fig. 27 correspond to (c), (d),
and (e) of Fig. 10, respectively. A content 2, a client 4a,
and aproxy 3b of FIG. 10 are merely changed to acontent
1 in MIME multipart format, a client 4e, and a proxy 3a
of Fig. 27, respectively. Thus, the description ofthe HTTP
messages of the request 331, the request 333, and the
response 336 in the session 330 is not repeated here. In
addition, (a), (b), (c), and (d) of Fig. 28 correspond to (c),
(d), (e), and (f) of Fig. 27, respectively. Since "media
segment1"” of the content 1 and a proxy 3a of Fig. 27 are
merely changed to a "media segment2" and a proxy 4f
in Fig. 28, respectively. Therefore, the description of the
HTTP message in the session 360 is not repeated here.
Note also that, an element, which is more peculiar to the
present invention, contained in an HTTP message is
mainly described here. Thus, the description of
well-known elements will be appropriately omitted.

(Request 311 Requesting for Content)

[0290] As shown in (a) of Fig. 27, a request line and a
header are contained in an HTTP message which corre-
sponds to the request 311 for requesting a "media
segment1” of a content 1 from a serer 2 by a client 4e.
[0291] Inthe request line in (a) of Fig. 27, information
for specifying the content to be acquired is described
after a "GET" indicating a method for acquiring the con-
tent. Specifically, the information is described in a form
of "/content name/media segment number". In other
words, the HTTP message (a) of Fig. 27 is a request for
the "O(zero)"th "media segment 1" (first portion) of the
"content 1".

[0292] Further, a header of (a) of Fig. 27 contains an
"Accept" header indicative of a processible data format
for the client 4e. The "Accept” header has information
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"video/mp4" indicative of a moving image data of an MP4
format, and information "multipart/media-segment" indic-
ative of a MIME multipart format. This enables the client
4e, which is a source that has transmitted the request,
to inform the server 2, which is a receiver of the request,
that the moving image data of the MP4 format is receiv-
able in the MIME multipart format.

[0293] Furthermore, the header of (a) of Fig. 27 con-
tains a "Host" header for specifying a server to which a
request is transmitted. The "Host" header has a descrip-
tion"example.com” indicative of the address of the server
2.

(Response 313 for instructing on device from which con-
tent is acquired)

[0294] As shown in (b) of Fig. 27, a response line and
a header are contained in an HTTP message corre-
sponding tothe response 313, in which the server 2 trans-
mits to the client 4e an instruction on address information
of a device from which the content 1 is acquired.

[0295] Inthe response line of (b) of Fig. 27, information
for instructing to use the proxy is described in a form of
"status number message”.

[0296] Further, the header of (b) of Fig. 27 contains a
"Location" header for specifying the relaying device to
be used. That is, the HTTP message of (b) of Fig. 27 is
the response instructing to request for the content 1 with
use of the relaying device designated by the "Location™
header mentioned below. In the example of (b) of Fig.
27, the "Location" header has the address information
"http://example-proxy1.com” indicative of the address of
the proxy 3a. This enables the client 4e to be informed
of the address information of the relaying device (proxy
3a) from which the content 1 is requested.

[0297] Moreover, the header of (b) of Fig. 27 contains
an "X-Alternative-Proxy-List" header indicative of the ad-
dress information of other relaying devices which pos-
sesses the content 1. This "X-Alternative-Proxy-List"
header describes address information "http://example-
client2.com, http://example-proxy3.com" indicative of
addresses of the other relaying devices (referring to the
client 4f and the proxy 3c here). Thus, to the client 4e,
which is a device received this response, the relaying
devices (possibly) possessing the content 1 are present-
ed, in addition to the relaying device specified by the "Lo-
cation” header. Accordingly, the client 4e can select the
relaying device, from which the content 1 is acquired, out
of the relaying devices of the address information con-
tained in the "Location" header or the "X-Alternative-
Proxy-List" header. Note that an "X" in the description of
the header indicates that the header was newly defined
in the present embodiment.

(Response 336 for transmitting content from proxy 3a to
client 4e)

[0298] As shown in (f) of Fig. 27, the HTTP message
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contains a response line, a header, and a body are con-
tained in the HTTP message corresponding to the re-
sponse 336 for transmitting the "media segment 1" of the
content 1 to the client 4e from the proxy 3a.

[0299] The response line of (f) of Fig. 27 describes in-
formation that the request has been received, which
means the content thus requested is to be transmitted.
Specifically, the information is described in the form of
"status number response message".

[0300] The header has information about a content to
be transmitted. In the example shown in the figure, a
"Content-Type" header indicative of a type of the content
to be transmitted, a "Content-Location" header indicative
of a storage location of the content to be transmitted (e.g.
URI), a "Cache-Control" indicative of an instruction re-
garding a cache of the content to be transmitted, a "Via"
header indicative of a transmission path via which the
message is transferred, and an "X-Media-Segment-In-
dex" header indicative of a location of an entire content
of the media segment to be transmitted are contained.
[0301] In the example shown in the figure, the "Con-
tent-Type" header describes "multipart/ media-segment”
indicative of the MIME multipart format. Thus, a device
which received this header (the client 4e) can recognize
the media segment which was transmitted in MIME mul-
tipart format is the next content to receive. In addition,

the header contains information "bounda-
ry=THIS#STRING#SEPARATES" indicating that a
break point of the multipart format s

"THIS#STRING#SEPARATES".

[0302] The "Content-Location" header describes the
URI "http://www.example.com/content1/0". As men-
tioned earlier, the final number "0" of this URI stands for
the "media segment1" which is the initial portion of the
content, followed by a URI of the "media segment2" which
is "http://www.example.com/content1//1". Thus, a media
segment indicated by a serial number enables a device
received the response (client 4e) to determine that a URI
having anincremented numberis the URI of a next media
segment to request for.

[0303] The "Cache-Control" header describes
"must-revalidate", and the "Via" header describes "ex-
ample-proxy 1.com".

[0304] Further, the example in the figure contains the
"X-Media-Segment-Index” header. The "X-Media-Seg-
ment-Index” header indicates a playing location of the
media segment for the entire content. In (f) of Fig. 27,
the header contains "1/60". This "1/60" means a first me-
dia segment out of 60 media segments in the entire con-
tent. According to this information, a full length of the
content and a current playing location can be tracked of.
It is also possible to access arbitrarily to any media seg-
ment in the content with reference to this information.
[0305] Inthe body, a plurality of movie fragments con-
sisting media segments described in the MIME multipart
format. Here, one media segment contains 60 movie
fragments from 1 through 60.

[0306] Moreover, each of parts (each ofthe movie frag-
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ments) can have a header. In the example shown in the
figure, a "Content-Type" header indicating a type of the
contentof amovie fragmentand an"X-Timestamp" head-
er indicating a time stamp of the movie fragment are de-
scribed. It is possible to specify a playing time (timing of
starting a play) of the movie fragment without analyzing
the movie fragment by referring to the time stamp indi-
cated by the "X-Timestamp" header. Each of the parts
contains a data entity (binary data) of the movie fragment
of the respective parts.

[Casewhereclientcannotprocess MIME multipartformat
data]

[0307] The Embodiment 3 has discussed the case
where data in the MIME multipart format could have been
processed by the client 4 serving as a content playing
device, that is, the case where the "Accept" header of
the request message has contained "multipart/media-
segment". However, it is also conceivable that the con-
tent playing device cannot process the data in the MIME
multipart format (that is, the "multipart/media-segment"
is not contained in the "Accept" header of the request
message).

[0308] Inthis case,itis advisable that arelaying device
and a server 2 respond to a request not by the MIME
multipart format but by one body which is a combination
of all movie fragments in the media segment. This ena-
bles a content playing device which is not capable of
processing data in the MIME multipart to play a content
received.

<Embodiment 4>

[0309] Embodiment 4 of the present invention will dis-
cuss an example where (i) a single content is managed
by aplurality of servers 2, (ii) a server 2 receives arequest
for the content, and designates, as a server from which
the content thus requested is acquired, at least two serv-
ers 2 among the plurality of servers 2, and (iii) a content
playing device selects one of the at least two servers 2
thus designated, so as to acquire the content. With the
arrangement, it is possible to distribute, more widely, (a)
a load of a network between the content playing device
and a corresponding one of the plurality of servers 2, and
(b) a process load of the corresponding one of the plu-
rality of servers 2.

[0310] More specifically, in Embodiment 4, a client 4,
which is the content playing device, (i) selects one of a
plurality of servers 2 designated by a server 2 to which
a request for a content has been transmitted, and (ii)
acquires the content from the one of the plurality of serv-
ers 2 thus selected. In a case where acquisition of the
content is delayed during a time period in which the client
4 acquires the content from the one of the plurality of
servers 2 thus selected, the client 4 selects another one
of the plurality of servers 2 designated by the server 2 to
which the request for the content has been transmitted,
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and switches, tothe another one ofthe plurality of servers
2, the server 2 from which the content is acquired.
[0311] The following description deals with Embodi-
ment 4 with reference to Figs. 29 through 34. Embodi-
ment 4 is identical to Embodiment 3 except that (i) a con-
tent distribution system of Embodiment 4 includes a plu-
rality of servers 2, (ii) an arrangement of each of the plu-
rality of servers 2 of Embodiment 4 is different from that
of a server 2 of Embodiment 3, and (iii) an arrangement
of the client 4 is different from that of a client 4 of Em-
bodiment 3. For this reason, the following description
mainly deals with such differences between Embodiment
4 and Embodiment 3.

Oultline of content distribution system 1]

[0312] First, the following description explains an out-
line of a content distribution system 1c of Embodiment 4
with reference to Fig. 29. Fig. 29 is a view illustrating the
outline of the content distribution system 1¢ of Embodi-
ment 4 and an arrangement of a main part of each of
devices constituting the content distribution system 1c.

[0313] The content distribution system 1c includes
servers 2a, 2b, and 2¢, proxies 3a, 3b, and 3c, and clients
49 and 4h (see Fig. 29). Further, the content distribution
system 1c¢ includes (i) content storage sections 5a, 5b,
and 5c, which are connected to the servers 2a, 2b, and
2c, respectively, (ii) cache storage sections 6a, 6b, and
B¢, which are connected to the proxies 3a, 3b, and 3c,
respectively, and (iii) client storage sections 8g and 8h,
which are connected to the clients 4g and 4h, respec-
tively.

[0314] The proxies 3a, 3b, and 3c of Embodiment 4
are identical to proxies 3a, 3b, and 3c of Embodiment 3
inarrangement and operational process. For thisreason,
details of the proxies 3a, 3b, and 3¢ are omitted here for
the sake of simple explanation.

As to server 2]

[0315] Each of the servers 2a, 2b, and 2¢ of Embodi-
ment 4 is different from the server 2 of Embodiment 3 in
that each of the servers 2a, 2b, and 2c includes an ac-
quisition location specifying section 18 in place of a re-
laying device specifying section 16. Further, a con-
tent-storage-location information storage section 13 of
each of the servers 2a, 2b, and 2c stores notonly content-
storage-location information including address informa-
tion of a replying device which possesses a content but
also content-storage-location information including ad-
dress information of a server 2 which possesses a con-
tent. Other than these points described above, each of
the servers 2a, 2b, and 2c of Embodiment 4 has the same
arrangement as that of the server 2 of Embodiment 3.

[0316] In order to cause the content playing device to
select a sever 2 from which the content playing device
acquires a content, each of the server 2a, 2b, and 2c of
Embodiment 4 (i) identifies a plurality of servers 2, each
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of which (possibly) possesses the content requested by
the content playing device, (i) presents, to the content
playing device, a content storage server list including ad-
dress information of each of the plurality of servers 2 thus
identified, and (iii) instructs the content playing device to
acquire the content from one of the plurality of servers 2
each of which is located at an address indicated by a
corresponding piece of the address information included
in the content storage server list thus presented.

[0317] Specifically, in a case where a response exe-
cuting section 15 directly receives, from the content play-
ing device, arequest message which requests a content,
the response executing section 15 instructs an acquisi-
tion location specifying section 18 to specify address in-
formation (e.g., an URI of a server 2) of servers 2, each
of which (possibly) possesses the content requested by
the content playing device. Then, in a case where the
response executing section 15 receives, from the acqui-
sition location specifying section 18, a content storage
server list including the address information of the serv-
ers 2, each of which possesses the content requested
by the content playing device, the response executing
section 15 transmits, as a response to the request mes-
sage received from the content playing device, to the
content playing device, a response message which is an
instruction to acquire such arequested contentfrom one
of the servers 2 each of which is located at an address
indicated by a corresponding piece of the address infor-
mationincluded in the content storage server list created
by the acquisition location specifying section 18.

[0318] Further,inacasewheretheresponse executing
section 15 receives, from a response executing section
15 of another server 2, an inquiry as to whether the server
2 possesses a certain content, the response executing
section 15 checks whether or not the content is stored in
a corresponding content storage section 5 connected to
the server 2. Then, the response executing section 15
transmits, to the another server 2, a response indicating
whether the server 2 possesses the certain content. For
example, in a case where a response executing section
15 of the server 2a receives, from a response executing
section 15 of the server 2b, an inquiry as to whether the
server 2 possesses a certain content, the response ex-
ecuting section 15 of the server 2a (i) checks contents
stored in the content storage section 5a, and (ii) trans-
mits, to the server 2b, a response indicating whether the
server 2 possesses the certain content.

[0319] Processes of the response executing section
15, other than the aforementioned process, are identical
to those of a response executing section 15 of Embodi-
ment 3, and therefore explanations of such processes
are omitted here for the sake of simple explanation.
[0320] Inaccordance with the instructionreceived from
the response executing section 15, the acquisition loca-
tion specifying section 18 (i) identifies a plurality of serv-
ers 2, each of which (possibly) possesses the content
requested by the content playing device, and (i) creates
a content storage server list including address informa-
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tion of the plurality of servers 2 thus identified.

[0321] Specifically, on receipt of the instruction from
the response executing section 15, the acquisition loca-
tion specifying section 18 reads out content-storage-lo-
cation information from a content-storage-location infor-
mation storage section 13. The acquisition location spec-
ifying section 18 (i) refers to the content-storage-location
information thus read out, (ii) identifies a plurality of piec-
es of address information, which are associated with the
content requested by the content playing device, and (iii)
creates the content storage server list including the plu-
rality of pieces of address information thus identified. The
acquisition location specifying section 18 transmits the
content storage server list thus created to the response
executing section 15.

[0322] There is a case where the acquisition location
specifying section 18 checks the content-storage-loca-
tion information storage section 13 for the content-stor-
age-location information including the address informa-
tion of the servers 2 but such content-storage-location
information is not stored in the content-storage-location
information storage section 13, for example. Further,
there is also a case where the content-storage-location
information stored in the content-storage-location infor-
mation storage section 13 is old information (a time and
dateincluded in the content-storage-location information
has been obtained before a predetermined time), In such
cases, the acquisition location specifying section 18 up-
dates the content-storage-location information which in-
cludes the address information of the servers 2, and is
stored in the content-storage-location information stor-
age section 13.

[0323] In a case where the acquisition location speci-
fying section 18 determines that it is necessary to update
the content-storage-location information, the acquisition
location specifying section 18 transmits, to each of other
servers 2 via the response executing section 15, an in-
quiry as to whether or not each of other servers 2 has
the content thus requested. On the basis of a response
received from each of other servers 2, the acquisition
location specifying section 18 (i) identifies address infor-
mation of a server 2 which made such a response that
the server 2 has the content thus requested, (ii) creates
a content storage server list including the address infor-
mation thus identified, and (iii) notifies the response ex-
ecuting section 15 of the content storage server list. Fur-
ther, on the basis of a response received from each of
other servers 2, the acquisition location specifying sec-
tion 18 creates such content-storage-location informa-
tion that (i) the content thus requested, (ii) address infor-
mation of a server 2 which made such a response that
the server 2 has the content, and (iii) a time and date at
which the response isreceived, are associated with each
other. Then, the acquisition location specifying section
18 stores the content-storage-location information thus
created in the content-storage-location information stor-
age section 13.

[0324] Note that the acquisition location specifying
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section 18 can update the content-storage-location infor-
mation at predetermined intervals.

[0325] Furthermore, it is possible that the acquisition
location specifying section 18 updates the content-stor-
age-location information in such a manner that the ac-
quisition location specifying section 18 (i) transmits, to
each of other servers 2, an inquiry as to whether or not
each of other servers 2 has the content, (ii) measures a
time period from a time that the inquiry is transmitted to
a time that the acquisition location specifying section 18
receives a response, and (iii) ranks other servers 2 on
the basis of such time periods. That is, it is possible that
the acquisition location specifying section 18 (i) sets a
low rank to a server 2 with which the aforementioned time
period is long (the server 2 which took a long time to
make a response), and (ii) sets a high rank to a server 2
with which the aforementioned time period is short. The
acquisition location specifying section 18 can cause ad-
dress information of a server 2 included in the content
storage server list thus created and a rank thus set to be
associated with each other.

[0326] Moreover, in the same manner as Embodiment
3, itis possible to set a priority of a server 2 on the basis
of a physical distance between the content playing device
and the server 2, a network-structural distance between
the content playing device and the server 2, a load status
of the server 2, or the like.

[0327] Further, the acquisition location specifying sec-
tion 18 can create not only the content storage server list
which includes the address information of the servers 2
each having the content but also a content storage loca-
tion list which includes address information of a relaying
device which (possibly) possesses the content, in the
same manner as Embodiment 3.

[0328] The content-storage-location information stor-
age section 13 stores, in addition to the content-storage-
location information including the address information of
the relaying device, such content-storage-location infor-
mationthat(i) a content, (ii) address information of aserv-
er 2 possessing the content, and (iii) a time and date at
which a response indicating that updating is executed is
received from the server 2, are associated with each oth-
er. The content-storage-location information stored inthe
content-storage-location information storage section 13
can be data shown in Fig. 30, for example. Fig. 30 is a
view showing an example of the content-storage-location
information stored in the content-storage-location infor-
mation storage section 13.

[0329] As shown in Fig. 30, the content-storage-loca-
tion information is such that the following (i) through (iii)
are associated with each other: (i) "Date" which indicates
a time and date at which a content is acquired by a proxy
3 or a client 4, (ii) "Content ID" which indicates the con-
tent, and (iii) "Storage Location Address" which indicates
address information of the proxy 3 possessing the con-
tent, address information of the client 4 possessing the
content, or address information of the server 2 possess-
ing the content.
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[0330] Specifically, Fig. 30 shows, as anexample, con-
tent-storage-location whether the server 2 possesses in-
formation 75 which indicates that a server 2, whose ad-
dress is "http://srv2.exmaple.com”, possesses a content
"content 1".

[0331] As described above, in short, according to the
server 2 of Embodiment 4, the response executing sec-
tion 15 determines whether or not the source of the re-
questis (i) arelaying device which possesses the content
thus requested, and transfers the content thus requested
to a content playing device, or (i) a content playing device
which plays the content thus requested. Next, in a case
where the response executing section 15 determines that
the source of the request is the content playing device,
the acquisition location specifying section (content-stor-
age-location information acquisition means) 18 acquires,
in response to the request, an address of a server 2 hav-
ing the content thus request, among predetermined other
servers 2. Then, the response executing section (content
acquiring location designating means) 15 instructs the
content playing device, which isthe source of the request,
to acquire the content from the server 2 indicated by the
address acquired by the acquisition location specifying
section.

[0332] Here, the predetermined other servers 2 de-
scribed above are servers 2 which are connected to, via
a network 7, a server 2 which has received the request,
and are in a range determined in advance in accordance
with a predetermined rule. For example, in a case where
the server 2 which has received the request is the server
2a, the predetermined other servers 2 can be (i) a server
2b and a server 2c, (ii) a server 2b only, or (iii), in addition
to the server 2b and the server 2c, all servers 2 with which
the server 2a can communicate via a network.

[0333] Further, the acquisition location specifying sec-
tion 18 (i) transmits, to each of the predetermined other
servers 2 described above, an inquiry as to whether or
not each of the predetermined other servers 2 has the
content thus requested, and then (ii) acquires an ad-
dress(es) of a server(s) 2 each of which makes such a
response that the server 2 has the content thus request-
ed, among the predetermined other servers 2.

[0334] Furthermore, the acquisition location specifying
section 18 (i) creates such content-storage-location in-
formation that such acquired address(es) of the server
(s) 2 each having the content, and content identification
information indicating the content are associated with
each other, and (ii) stores the content-storage-location
information in the content-storage-location information
storage section (storage section) 13.

[0335] Moreover, the acquisition location specifying
section 18 reads out the content-storage-location infor-
mation from the content-storage-location information
storage section 13. In a case where the content-storage-
location information thus read out includes the content
identification information indicating the content thus re-
quested, the acquisition location specifying section 18
acquires, from the content-storage-location information,
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an address(es) associated with the content identification
information. On the other hand, in a case where the con-
tent-storage-location information thus read out does not
include the content identification information indicating
the contentthus requested, the acquisition location spec-
ifying section 18 transmits the inquiry described above,
and acquiresthe address(es) of the server(s) 2 each hav-
ing the content thus requested, among the predeter-
mined other servers 2.

[0336] Further, the acquisition location specifying sec-
tion 18 (i) acquires an address of each of a plurality of
servers 2 each having the content thus requested, and
(ii) creates a content storage server list including the ad-
dress of each of the plurality of servers 2, and the content
identification information indicating the content. Then,
the response executing section 15 instructs the content
playing device, which is the source of the request, to ac-
quire the content from a server 2 indicated by an address
included in the content storage server list created by the
acquisition location specifying section 18.

[0337] Furthermore, the client 4 serving as a content
playing device of Embodiment 4 (i) transmits a request
for a contentto a server 2, (ii) receives a content storage
server list as a response to the request, and (iii) acquires
the content thus requested from another server 2 indi-
cated by an address included inthe content storage serv-
er list thus received.

[0338] Specifically, the client 4 includes an acquisition
location selecting section (acquisition location changing
means) 38. The acquisition location selection section 38
switches the another server 2 (for example, the server
2b) from which the content is acquired to further another
server 2 (for example, the server 2c) indicated by an ad-
dress which is (i) included in the content storage server
list and (ii) is different from the address of the another
server 2, in a case where a receiving speed at which the
content is acquired is slower than a predetermined re-
ceiving speed.

[Client 4]

[0339] In a case where the client 4 of Embodiment 4
serves as the content playing device, the client4 receives
acontent storage server listfrom a server 2, and acquires
a content thus requested from another server 2 which is
located at an address indicated by address information
included in the content storage server list thus received.
[0340] Each of the clients 4g and 4h, illustrated in Fig.
29, includes an acquisition location selecting section 38
in place of arelaying device selecting section 37 included
in the client 4 of Embodiment 3. The acquisition location
selecting section 38 has a function of the relaying device
selecting section 37 in addition to a function of selecting
a server 2 (described later in the present embodiment).
[0341] A response/request executing section 35 re-
ceives, from the server 2, as aresponse message, (i) the
content storage server list and (ii) an instruction to trans-
mit, to a server 2 located at an address indicated by ad-
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dress information included in the content storage server
list, a request message requesting the content.

[0342] In a case where the responsefrequest execut-
ing section 35 receives the content storage server list
and the instruction, the acquisition location selecting sec-
tion 38 selects one of pieces of the address information
included in the content storage server list received by the
response/request executing section 35. The acquisition
location selecting section 38 instructs the response/re-
quest executing section 35 to acquire the content from
the server 2 located at the address indicated by the one
of pieces of the address information thus selected.
[0343] Here, inacasewhere no priority is added to the
pieces of the address information included in the content
storage server list (in a case where there the acquisition
location selecting section 38 has not received, from the
server 2 to which the request for the content has been
transmitted, an instruction as to an order in which the
server 2 from which the content is acquired is selected
from among the servers 2), the acquisition location se-
lecting section 38 can (i) select a server 2 randomly from
among the servers 2 indicated by the respective pieces
of the address information included in the content storage
server list, (ii) select a server 2 in accordance with a pre-
determined rule (default) from among the servers 2 indi-
cated by the respective pieces of the address informa-
tion, or (iii) select, from among the servers 2 indicated
by the respective pieces of the address information, a
server 2 which is closest to the client 4g or 4h in physical
distance or network-structural distance.

[0344] Meanwhile, ina case where priorities are added
to the pieces of the address information included in the
content storage server list, the acquisition location se-
lecting section 38 selects one ofthe pieces of the address
information, which one of the pieces of the address in-
formation has the highest priority.

[0345] Further, in a case where the acquisition location
selecting section 38 receives, from the a client status
determining section 36, delay information indicating that
a speed (receiving speed of the content) at which the
response/request executing section 35 acquires the con-
tent from the server 2 selected by the acquisition location
selecting section 38 is slower than a predetermined re-
ceiving speed, the acquisition location selecting section
38 (i) switches the server 2 from which the content is
acquired to another server 2 located at an address indi-
cated by another one of the pieces of the address infor-
mation included in the content storage server list, and (ii)
instructs the response/request executing section 35 to
acquire the content from the another server 2.

[0346] Here, inacasewhere no priority is added tothe
address information included inthe content storage serv-
er list (in a case where the acquisition location selecting
section 38 has not received, from the server 2 to which
the request for the content has been transmitted, an in-
struction as to an order in which the server 2 from which
the content is acquired is selected from among the serv-
ers 2), the acquisition location selecting section 38 can
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(i) select the another server 2 randomly from among the
servers 2 indicated by the respective pieces of the ad-
dress information included in the content storage server
list, (ii) select the ancother server 2 in accordance with a
predetermined rule (default) from among the servers 2
indicated by the respective pieces of the address infor-
mation, or (iii) select, from among the servers 2 indicated
by the respective pieces of the address information, the
another server 2 which is second-closest to the client 4g
or 4h in physical distance or in network structural dis-
tance.

[0347] Meanwhile, ina case where priorities are added
to the respective pieces of the address information in-
cluded in the content storage server list, the acquisition
location selecting section 38 selects one of the pieces of
the address information, which one of the pieces of the
address information has the second highest priority.
[0348] The clientstatus determining section 36 detects
an occurrence of an event described below, in addition
to operations described in Embodiment 3. Specifically,
in a case where acquisition of the content from a server
2, executed by the content playing device, is delayed,
the client status determining section 36 detects such an
event that the content has been received behind sched-
ule. This event is regarded as an event indicating (i) how
good (or bad) a communication condition of a network
between the content playing device and the server 2 is,
and/or (i) how large a load of the server 2 is. In a case
where the client status determining section 36 detects
an event that the content has been received behind
schedule, the client status determining section 36 trans-
mits, to the acquisition location selecting section 38, de-
lay information indicating the event thus detected.
[0349] The example described above deals with the
case where aresponse message includes a content stor-
age section sever list for selecting another server 2 hav-
ing the content thus requested. However, the present
invention is not limited to this. It is possible that a re-
sponse message received from the server 2 includes, in
addition to a content storage server list, a content storage
location list for selecting a relaying device. In a case
where the response message received from the server
2 includes both the content storage server list and the
content storage location list, the acquisition location se-
lecting section 38 (i) selects whether the content is ac-
quired via a relaying device or the content is acquired
from another server 2, and (ii) selects one of pieces of
address information, included in one of the content stor-
age server list and the content storage location list, thus
selected.

[0350] Here, in a case where no priority is added to the
pieces of address information included in one of the con-
tent storage location list and the content storage server
list, thus selected (in acase where the acquisition location
selecting section 38 has not received, from the server 2,
an instruction as to an order in which the server 2 from
which the content is acquired is selected from among the
servers 2), the acquisition location selecting section 38
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can (i) select a server 2 randomly from among the servers
2 indicated by the respective pieces of the address infor-
mation included in the one of the content storage location
list and the content storage server list, (ii) select a server
2 in accordance with a predetermined rule (default) from
among the servers 2 indicated by the respective pieces
of the address information, or (iii) select, from among the
servers indicated by the respective pieces of the address
information, a server 2 which is closest to the client in
physical distance or in network-structural distance.

[0351] Meanwhile, inacase where priorities are added
to the respective pieces of the address information, the
acquisition location selecting section 38 selects one of
the pieces of the address information, which one of the
pieces of the address information has the highest priority.
[0352] Further, in acase where the acquisition location
selecting section 38 receives, from the client status de-
termining section 36, delay information indicating that a
receiving speed (content receiving speed) at which the
response/request executing section 35 acquires the con-
tent from the device (a relaying device or a server 2)
selected by the acquisition location selecting section 38
is slower than a predetermined receiving speed, the ac-
quisition location selecting section 38 (i) switches the de-
vice from which the content is acquired to another relay-
ing device or another server 2, located at an address
indicated by one of the pieces of the address information
included in the content storage location list or in the con-
tent storage server list, and (ii) instructs the response/
request executing section 35 to acquire the content from
the another relaying device or the another server 2.

Process carried out by each device]

[0353] Next,thefollowing description deals with a proc-
ess carried out by the server 2 and a process carried out
by the client 4 serving as the content playing device, with
reference to Figs. 31 and 32. Since a process carried out
by the proxy 3 of Embodiment 4 is identical to a process
of Embodiment 3, and a process carried out by the client
4 serving as a relaying device of Embodiment 4 is iden-
ticalto a process of Embodiment 4, explanations of these
are omitted here for the sake of simple explanation. Fur-
ther, Embodiment 4 deals with an example in which one
of the server 2 and the relaying device is selected, and
a content is acquired from the one of the server 2 and
the relaying device.

Process carried out by server 2]

[0354] First, the following description deals with the
process carried out by the server 2 with reference to Fig.
31.Fig. 31is aflowchart showing an example of the proc-
ess carried out by the server 2. Note that a process iden-
tical to a process of Embodiment 3 has the same number
as that of the process of Embodiment 3, and details of
an explanation of the process are omitted here.

[0355] The response executing section 15 is ready to
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receive a request message which requests transmission
of a content. In a case where the request message which
requests transmission of the content is received via a
server communication section 11 (S601), the response
executing section 15 checks aheaderof therequest mes-
sage thus received, so as to determine whether or not
the request message thus received has been transmitted
from a relaying device (S602).

[0356] In a case where the request message thus re-
ceived has been transmitted from a content playing de-
vice (NO in S602), the response executing section 15
instructs the acquisition location specifying section 18 to
specify a plurality of devices as a device from which the
content thus requested is to be acquired by the content
playing device.

[0357] On receipt of the instruction from the response
executing section 15, the acquisition location specifying
section 18 reads out content-storage-location informa-
tion from the content-storage-location information stor-
age section 13 (S603). The acquisition location specify-
ing section 18 creates a content storage server list on
the basis of the content-storage-location information
(S701).

[0358] The acquisition location specifying section 18
determines whether or not the content storage server list
has been created (S702). In a case where (i) the con-
tent-storage-location information could not be read out
or the content-storage-location information stored in the
content-storage-location information storage section 13
has been determined as being old information, and, as
aresult, (ii) the content storage server list has not been
created (NO in §702), the acquisition location specifying
section 18 instructs the response executing section 15
to update the content-storage-location information. The
response executing section 15 thus instructed transmits,
to each of other servers 2 connected to a network, an
inquiry as to whether or not each of the other servers 2
has the content thus requested (S703).

[0359] The response executing section 15 notifies the
acquisition location specifying section 18 of a result of a
response received from each of the other servers 2. On
the basis of the result of the response, the acquisition
location specifying section 18 requests the content-stor-
age-location information storage section 13 to update the
content-storage-location information, so as to update the
content-storage-location information (S704). Then, the
acquisition location specifying section 13 creates a con-
tent storage server list again (S705).

[0360] The acquisition location specifying section 18
(i) refers to the content-storage-location information thus
read out, (ii) identifies a plurality of URIs of devices (each
being a relaying device or a server (a relaying device),
fromwhich the contentis acquired) being associated with
the content requested by the content playing device, and
then, (iii) creates a content storage location list including
a plurality of pieces of address information thus identified
(S604).

[0361] The acquisition location specifying section 18
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transmits the content storage location list thus created
to the response executing section 15. The response ex-
ecuting section 15 transmits, to the content playing de-
vice, a response message which instructs the content
playing device to acquire the content thus requested from
a relaying device or a server 2, located at an address of
one of pieces of address information included in the con-
tent storage location list and/or in the content storage
server list, created by the acquisition location specifying
section 18 (S706).

[0362] The response executing section 15 creates a
transmission log on the basis of the response message
transmitted to the content playing device, and adds the
transmission log thus created to a transmission log stor-
age section 12 (S610).

[0363] Since a process (S606 through S609) carried
out under a condition that the request message thus re-
ceived is transmitted from a relaying device is identical
to a process (S506 through S509 in Fig. 14) of a server
2 of Embodiment 2, explanations of the process are omit-
ted here for the sake of simple explanation.

Process carried out by client4 serving as content playing
device]

[0364] Next, thefollowing description deals with a proc-
ess carried out by the client 4 serving as the content
playing device, with reference to Fig. 32. Fig. 32 is a
flowchart showing an example of the process carried out
by the client 4 serving as the content playing device. Note
that a process identical to a process of Embodiment 3
has the same number as that of the process of Embod-
iment 3, and details of an explanation of the process are
omitted here for the sake of simple explanation. Further,
a process for receiving a content is identical to a process
(S625 through S631 in Fig. 23) of Embodiment 3, and
therefore is shown as "S724" in Fig. 32.

[0365] The responsefrequest executing section 35
transmits, to a server 2, a request message which re-
quests transmission of a content (S621). The re-
sponse/request executing section 35 receives, as a re-
sponse to the request message, a response message
which includes (i) a content storage location list and/or a
content storage server list, and (ii) an instruction to trans-
mit the request message, which requests the transmis-
sion of the content, to a device (a relaying device or a
server 2) located at an address indicated by one of pieces
of address information included in the content storage
location list and/or the content storage server list
(83721).

[0366] In a case where response/request executing
section 35 receives the response message, the acquisi-
tion location selecting section 38 selects one ofthe pieces
of the address information included in the content storage
location list and/or the content storage server list, re-
ceived by the response/request executing section 35
(S722). The acquisition location selecting section 38 in-
structs the response/request executing section 35 to ac-
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quire the content from the device located at an address
indicated by the one of the pieces of the address infor-
mation thus selected.

[0367] Onreceiptoftheinstruction from the acquisition
location selecting section 38, the response/request exe-
cuting section 35 transmits the request message to the
device selected by the acquisition location selecting sec-
tion 38 (S723).

[0368] The device receives the request message and
carries outa process of acquiring the content, which proc-
ess is explained in Embodiment 3. Then, the re-
sponse/requestexecuting section 35 and the client status
determining section 36 carry out a process of acquiring/
playing media segments (S724).

[0369] Here, inacase where the response/request ex-
ecuting section 35 receives all movie fragments, the re-
sponse/request executing section 35 checks whether or
not all media segments of the content thus requested are
received (S632). In a case where the response/request
executing section 35 determines that all the media seg-
ments of the content are received (YES in S632), the
response/request executing section 35 finishes the proc-
ess. On the other hand, in a case where the response/
request executing section 35 determines thatthere is any
media segment which has not been received (NO in
$632), the client status determining section 36 deter-
mines whether or not the device from which the content
is acquired should be switched to another device, in the
same manner as Embodiment 3 (§725).

[0370] In a case where it is determined that switching
of the device to another device is not to be executed (NO
in §725), the device from which the content is acquired
is not switched to another device, and the response/re-
quest executing section 35 transmits, to the device se-
lected in S722, arequest message to which media seg-
ment numbers are incremented (S723).

[0371] Inacase where itis determined that the switch-
ing of the device to another device is to be executed (YES
in §725), the client status determining section 36 trans-
mits, to the acquisition location selecting section 38, de-
lay information indicating that acquisition of the content
is delayed. On receipt of the delay information from the
client status determining section 36, the acquisition lo-
cation selecting section 38 selects another cne (which is
different from the one of the pieces of the address infor-
mation selected above) of the pieces of the address in-
formation included in the content storage location list or
the content storage server list (S726). The acquisition
location selecting section 38 instructs the response/re-
quest executing section 35 to acquire the content from
another device located at an address indicated by the
another one of the pieces of the address information thus
selected.

[0372] Onreceiptofthe instruction from the acquisition
location selecting section 38, the response/request exe-
cuting section 35 transmits again, to the another device
selected by the acquisition location selecting section 38,
the request message to which the media segment num-
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bers are incremented (S723).

[0373] Note that, it is possible to execute, in Embodi-
ment 4, switching with use of not a media segment unit
but a movie fragment unit, in the same manner as Em-
bodiment 3. In addition, in this case, it is possible to carry
out a switching process in the same manner as Embod-
iment 3.

Example 4]

[0374] The following description further deals details
of Embodiment 4 more specifically with use of Example
4 shown in Fig. 33. Example 4 shows an example of an
operation of the content distribution system 1c which in-
structs a content playing device serving, which is the cli-
ent4g, to acquire a content from one of pieces of address
information included in a content storage location list or
a content storage server list. Fig. 33 is a view showing
an example of an operation sequence of the content dis-
tribution system 1c of Example 4. Note that a process
identical to a process of Embodiment 3 has the same
number as that of the process shown in Fig. 24.

[0375] Example 4 is made on a premise that a content
1 having a format shown in Fig. 21 is stored in each of
content storage sections 5a, 5b, and 5c, and the content
storage sections 52, 5b, and 5c are identical to each other
in how to divide the content 1 into media segments. Fur-
ther, the content 1 has been already cached in (i) a cache
storage section 6a, (ii) a cache storage section 6c¢, and
(iii) a client storage section 8h.

[0376] Further, a server 2a creates a content storage
location list in such a manner that priorities are added to
a plurality of pieces of address information, on the basis
of times and dates, included in content-storage-location
information. Furthermore, in Example 4, when a process
shown in Fig. 32 is started, (i) transmission logs 51
through 53 shown in Fig. 25 have been already stored in
atransmission log storage section 12, and (ii) pieces (61
through 63) of content-storage-location information
shown in Fig. 26 have been already stored in a content-
storage-location information storage section 13.

[0377] Moreover, one session is defined as a se-
quence starting from a time at which the content playing
device transmits a request message and ending a time
at which the content playing device receives a response
message inresponse to the request message thus trans-
mitted.

[0378] As shown in Fig. 33, in session 810, the client
4g transmits, to the server 2a, a request message which
requests transmission ofthe content 1 (request811). The
server 2a receives the request 811, and the response
executing section 15 instructs the acquisition location
specifying section 18 to specify a plurality of devices as
a device from which the content 1 is acquired. On receipt
of the instruction, the acquisition location specifying sec-
tion 18 checks content-storage-location information
stored in the content-storage-location information stor-
age section 13 (process 812). The acquisition location
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specifying section 18 checks whether or not there is a
content storage server list on the basis of the content-
storage-location information. In a case where there is no
content storage server list, the acquisition location spec-
ifying section 18 checks (i) whether or not a server 2b
has the content 1 and (ii) whether or not a server 2¢ has
the content 1 (process 813). Here, the acquisition loca-
tion specifying section 18 can execute such checking by
(i) transmitting a request for a header of the content 1 to
each of the servers 2, and (ii) checking a response re-
ceived from each of the servers 2, for example (arequest
814 transmitted to the server 2¢ and a response 816 re-
ceived from the server 2c, in Fig. 33 and a request 815
transmitted to the server 2c and a response 817 received
from the server 2c in Fig. 33).

[0379] Here, the content-storage-location information
storage section 13 indicates that a proxy 3a, a proxy 3c,
and a client 4f are associated with the content 1, i.e., the
content 1 is stored in the proxy 3a, the prosy 3c, and the
client 4f. Accordingly, onthe basis of the times and dates,
included in the content-storage-location information, the
acquisition location specifying section 18 adds a first pri-
ority, a second priority, and a third priority to the proxy
3a, the client 4f, and the proxy 3c, respectively, so as to
create a content storage location list which includes ad-
dress information of the proxy 3a, the client 41, and the
proxy 3c, and to which the priorities are added.

[0380] Inaddition, onthe basisof responsesinprocess
813 (theresponses 815 and 817), the acquisition location
specifying section 18 creates a content storage server
list. According to the present example, a response from
the server 2b has been received earlier than a response
from the server 2¢, sothat the server 2b has afirst priority
and the server 2¢ has a second priority. The acquisition
location specifying section 18 creates the content storage
server listwhichincludes address information of the serv-
ers 2b and 2c¢, and also address information of the server
2a itself, and to which the priorities are added (process
818).

[0381] Here, how to set a priority of the server 2a can
be determined arbitrarily. For example, it is possible to
cause the server 2a to have the highest priority for all
cases (a higher priority than those of the other servers
2). Further, it is possible to have such a setting that (i) in
a case where a response speed of the server 2b or a
response speed of the server 2c¢ is faster than a certain
threshold, the server 2a has a lower priority than that of
the server 2b or 2c, and (ii) the response speed of the
server 2b orthe response speed ofthe server 2c is slower
than the certain threshold, the server 2a has a higher
priority than that of the server 2b or 2c. Furthermore, it
is possible to have such a setting that, in a case where
a process load of the server 2a is larger than a predeter-
mined threshold, the server 2a has a lower priority than
those of the other servers 2.

[0382] The response executing section 15 selects one
(having the highest priority) of the pieces of the address
information included in the content storage location list
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or the content storage server list, created by the acqui-
sition location specifying section 18, in accordance with
the priorities thus set. Then, the response executing sec-
tion 15 transmits, to the client 4g, a response message
for acquiring the content thus requested from a relaying
device or a server 2 located at an address indicated by
the one of the pieces of the address information thus
selected (response 819).

[0383] Here, the response executing section 15 deter-
mines which one of the content storage location list and
the content storage server list is preferentially used to
selecting one of the pieces of the address information.
That is, the response executing section 15 determines
whether the client4g acquires the content from arelaying
device or from a server 2.

[0384] How to select preferentially one of the content
storage location list and the content storage server list
can be arbitrarily determined. For example, the response
executing section 15 can select the content storage lo-
cation list (or the content storage server list) preferentially
on the basis of a setting of a default. Then, in a case
where the content storage location list (or the content
storage server list) thus selected cannot be used, the
response executing section 15 selects the content stor-
age server list (or the content storage location list), for
example.

[0385] Further, theresponse executing section 15 can
execute the selection in such a manner that (i) in a case
where a time and date of the content-storage-location
information including one (having the highest priority) of
the pieces of the address information, included in the
content storage location list, is a recent time and date
{(within a predetermined time period), the content storage
location list is selected preferentially, and (i) in a case
where the time and date is an old time and date (before
the predetermined time period), the content storage serv-
er list is selected preferentially. Furthermore, the re-
sponse executing section 15 can execute the selection
in such a manner that, in a case where, under a condition
that there is no content-storage-location information, one
of the pieces of the address information included in the
content storage location list is determined (i) in accord-
ance with a default or (ii) randomly, the content storage
server list is selected preferentially.

[0386] In the present example, in a case where there
is the content storage location list, the response execut-
ing section 15 selects the content storage location list
preferentially.

[0387] Note that, in the present example, acquisition
of the content from the server 2a is basically the same
as acquisition of the content with use of a relaying device
(that is, if the content is acquired with use of the relaying
device the content, an address of the device from which
the content is acquired is identical to an address of the
server 2a). In other words, substantially the same proc-
ess (the same process as a process of Embodiment 3)
is carried out for both (i) a case where the response ex-
ecuting section 15 selects the content storage location
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list, and (ii) a case where the response executing section
15 selects the content storage server list, and then se-
lects the server 2a from the content storage server list.
Moreover, in a case where (i) the response executing
section 15 selects the content storage server list, and
then selects the server 2b or the server cfrom the content
storage server list, and (ii) the server b or the server ¢
thus selected receives the request for the content from
the client 4qg, the server b or the server c identifies a
predetermined relaying device and instructs the client 4g
to acquire the content from the relaying device thus iden-
tified, in the same manner as Embodiment 3.

[0388] That is, in a case where the relaying device is
used ((i) in a case where the content storage location list
is selected, and (ii) in a case where the content storage
server list is selected and then the server 2a is selected
from the content storage server list), the response exe-
cuting section 15 first instructs the client 4g to acquire
the content from the proxy 3a. If itis impossible to acquire
the content from the proxy 3a, or a speed at which the
contentis acquired from the proxy 3a speed is slow, then,
the response executing section 15 instructs the client 4g
to execute acquisition of the content from the client 4f (if
impossible, then acquisition of the content from the proxy
3c). On the other hand, in a case where another server
2 is used, the response executing section 15 instructs
the client4g to execute the acquisition of the content from
the server 2b (if impossible, then acquisition of the con-
tent from the server 2c).

[0389] Then, the response executing section 15 cre-
ates atransmission log on the basis of the response mes-
sage thus transmitted, and adds the transmission log
thus created to the transmission log storage section 12
(process 820).

[0390] On receipt of the response 819, the acquisition
location selecting section 38 of the client 4g selects the
proxy 3a having the highest priority, as a candidate for
the device from which the content is acquired, on the
basis of the instruction received from the server 2a (proc-
ess 830). Then, the acquisition location selecting section
38 instructs the response/request executing section 35
to acquire the content 1 from the proxy 3a.

[0391] In a case where the proxy 3a or another client
(client 4f) is selected as the device from which the content
is acquired, a process (session 840, process 850, proc-
ess 860, and session 870) is the same as a process (ses-
sion 330, process 340, process 350, and session 360
shown in Fig. 24) of Embodiment 3, and therefore expla-
nations of these are omitted here for the sake of simple
explanation.

[0392] Notethat, inacase where a server 2 is selected,
the content is acquired from the server 2 in the same
manner as a general acquisition process with use of HT-
TP.

[0393] Further, in Example 3, the client status deter-
mining section 36 notifies the relaying device specifying
section 16 of the delay information per movie fragment,
whereas, in Example 4, the client status determining sec-
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tion 36 notifies the acquisition location specifying section
18 of the delay information. On receipt of such a notifi-
cation, the acquisition location specifying section 18 ex-
ecutes again selection of the device from which the con-
tent is acquired, in the same manner as the relaying de-
vice specifying section 16.

[0394] As described above, in Embodiment 4, a con-
tent playing devicereceives, from a server 2, (i) a content
storage location list including address information of a
plurality of relaying devices and (ii) a content storage
server list including address information of a plurality of
servers. Then, the content playing device acquires a con-
tent from (i) a relaying device located at an address in-
dicated by one of pieces of the address information in-
cluded in the content storage location list or (ii) a server
2 located at an address indicated by one of pieces of the
address information included inthe content storage serv-
erlist. Then, ina case where there is adelay in acquisition
of the content, the content playing device switches the
device from which the content is acquired to (i) another
relaying device located at an address indicated by an-
other one of the pieces of the address information includ-
ed in the content storage location list or (ii) another server
2 located at an address indicated by another one of the
pieces of the address information included in the content
storage server list. Accordingly, it becomes possible to
distribute a load of a network (particularly, a network be-
tween the content playing device and a relaying device,
and a network between the content playing device and
a server 2) efficiently even in terms of time. It becomes
therefore possible for the content distribution system 1c
to execute control more finely. As a result, it becomes
possible to maintain higher service quality for a larger
number of content playing devices.

[0395] Further, Embodiment 4 shows the example in
which the content playing device receives, from the serv-
er 2a, (i) the content storage location list including the
address information of the plurality of relaying devices
and (ii) the content storage server list including the ad-
dress information of the plurality of servers. Note, how-
ever, that the content playing device can receive, from
the server 2a, only the content storage server list includ-
ing the address information of the plurality of servers.
Similarly, the server 2a can notify the content playing
device of only the content storage server list including
address information of other servers 2 each having the
content thus requested.

HTTP message in Example 4]

[0396] Next, the following description deals with details
of the response 819 used in the operation sequence
shown in Fig. 33. Note that request 811 and other re-
quests, and responses are the same as those in Example
3, and therefore explanations of these are omitted here
for the sake of simple explanation.
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HTTP message in response 819]

[0397] The following description deals with an HTTP
message in response 819 with reference to Fig. 34.

(Response R3210 instructing which one of devices con-
tent is acquired from)

[0398] (a) of Fig. 34 shows an HTTP message corre-
sponding to the response 819, which (i) is transmitted
from the server 2a to the client 4g and (ii) instructs the
client 4g which one of the devices the client 4g acquires
the content from. As shown in (a) of Fig. 34, the HTTP
message includes a response line and a header.
[0399] Theresponse line shownin(a)of Fig. 34 is such
that information instructing the use of a relaying device
is described in a format of "a status number and a mes-
sage”.

[0400] Further, the header shown in (a) of Fig. 34 in-
cludes a "Location” header which designates the relaying
device to be used. In other words, the HTTP message
shown in Fig. 34 is a response which instructs to request
the content 1 with use of the relaying device designated
by the following "Location" header. In the example shown
in Fig. 34, address information "http://example-
proxy1.com", indicating an address of the proxy 3a, is
described in the "Location" header. With the arrange-
ment, the client 49, which has received the response,
can obtain the address information of the relaying device
(proxy 3a) to which the client 4g transmits the request
for the content 1.

[0401] Further, the header shown in (a) of Fig. 34 in-
cludes an "X-Alternative-Proxy-List" header indicating
address information of other relaying devices, each of
which possesses the content 1. In the "X-Alternative-
Proxy-List" header, the address information "http://exam-
ple-client2.com, http://example-proxy3.com”, indicating
addresses of otherrelaying devices (here, a client4h and
a proxy 3c), are described. With the arrangement, the
relaying devices each (possibly) possessing the content
1, other than the relaying device designated by the "Lo-
cation" header, are presentedto the client4g. As aresult,
the client4g can select, as the relaying device from which
the content 1 is acquired, one of the relaying devices
located at the addresses indicated by (i) the address in-
formation included in the "Location™ header and (ii) the
address informationincluded in the "X-Alternative-Proxy-
List"header. Note that,"X" in atitle of the header indicates
that the header is newly defined in Embodiment 4.
[0402] Further, the header shown in (a) of Fig. 34 in-
cludes an "X-Alternative-Server-List" header indicating
address information of other servers, each of which pos-
sesses the content 1. In the "X-Alternative-Server-List"
header, address information "http://svr2.example.com,
http://srv3.example.com” indicating addresses of other
servers (here, the server 2b and the server 2c), each of
which (possibly) possesses the content 1, is described.
With the arrangement, the client 4g, which has received

15

20

25

30

35

40

45

50

55

43

the response, can not only execute such selection that
the content is acquired via the relaying device included
in the "Location™ header or in the "X-Alternative-Proxy-
List" header but also execute such selection that the con-
tent 1 is acquired from the server 2 described in the "X-
Alternative-Server-List".

[0403] Note that,"X" in a title of the header shows that
the header is newly defined in Embodiment 4.

[0404] The HTTP message shown in (a) of Fig. 34 is
such an HTTP message that the server 2a requests the
client 4g to access the content with use of the relaying
device. Meanwhile, (b) of Fig. 34 shows an example of
a message instructing the client 4g to access another
server 2 without using any relaying device.

[0405] In(b) of Fig. 34, information which instructs the
client 4g to make an access with use of another URI is
described in a format of "status number (space) mes-
sage".

[0406] Further, the headerincludes a "Location" head-
er indicating another URI. The message shown in (b) of
Fig. 34 instructs the client 4g to request the content 1
with use of the URI.

[0407] Furthermore, in the same manner as (a) of Fig.
34, the header includes an "X-Alternative-Server-List"
header, in which other servers 2 which can be used are
described.

<Embodiment 5>

[0408] Embodiment 4 deals with the example in which
the content playing device is notified of, with use of the
HTTP message, information on each of the servers 2,
from which the content can be acquired.

[0409] Embodiment 5 of the present invention deals
with an example in which information on servers 2, each
of which can supply a content, is notified with use of meta
data related to the content.

[0410] In Embodiment 5, the meta data of the content
is described with use of a markup language MPD (Media
Presentation Description) proposed in DASH (Dynamic
Adaptive Streaming over HTTP) with which standardiza-
tion has been currently executed. The MPD is meta data
related to a moving image content, and is such that in-
formation, such as an address of a media segment and
a video bit rate of a media segment, is defined for each
of predetermined time periods. In Embodiment 5, meta
data of a content is referred to as "MPD data".

[0411] An arrangement of Embodiment 5 is identical
to that of Embodiment 4 illustrated in Fig. 29, and there-
fore is explained below with reference to Fig. 29. More
specifically, a server 2a illustrated in Fig. 29 prepares
MPD data which is meta data of the content. In the MPD
data, notonly information related to a moving image con-
tent, such as an encoding method and a bit rate, but also
address information of the servers 2, each of which can
supply the content, and address information used to ac-
quire a media segment are described. Before playing the
content, aclient4g acquires and analyzes the MPD data,
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s0 as to select one of a plurality of servers 2 described
in the MPD data.

[0412] In addition, the MPD data, which is the meta
data of the content, employs a format with which an ex-
ternal resource can be referred to. By taking advantage
of the format, even if a condition of a network or a con-
dition of a server changes during a time period from a
time that the MPD data is created to a time that the con-
tent is actually played with use of the MPD data, it is
possible to (i) reflect such a change and therefore (ii)
distribute a load. Further, by setting timing at which the
external resource is referred to so that the external re-
source is referred to at short intervals, it becomes pos-
sible to (i) reflect changes in condition more finely and
therefore to (ii) execute control more finely.

Outline of content distribution system 1c]

[0413] The arrangement of Embodiment 5 is identical
to the arrangement of Embodiment 4 of the subject ap-
plication, illustrated in Fig. 29. Functionally, (i) the server
2a of Embodiment 5 is different from the server 2a of
Embodiment 4 in that the server 2a of Embodiment 5
prepares MPD data which is meta data of the content
supplied from the server 2a, and (ii) the client 4g of Em-
bodiment 5 is different from the client 4g of Embodiment
4 in that the client 4g of Embodiment 5 acquires, from
the MPD data, information of a server to which the client
49 make an access, to play the content.

[0414] Specifically, a response executing section
(managing means) 15 manages (i) acontentand (ii) meta
data (MPD data which is meta data of the content) in-
cluding (a) content-storage-location information in which
content identification information for specifying the con-
tent and addresses of other content distributing devices,
each having the content, are associated with each other,
or (b) a storage location address (external resource) in-
dicating a location of the content-storage-location infor-
mation.

[0415] Inacasewherethe contentis storedinacontent
storage section 5, the response executing section 15 ba-
sically creates MPD data of the content, and, if neces-
sary, updates the MPD data thus created. Further, the
response executing section 15 creates an external re-
source on receipt of a request for creation of the external
resource.

[0416] Moreover, the response executing section (re-
quest determining means) 15 determines whether the
request described above is a request for the content or
arequest for the meta data.

[0417] Further,inacasewheretheresponse executing
section 15 determines that the request is the request for
the content, the response executing section 15 transmits
the content thus requested to a device which is a source
of the request. On the other hand, in a case where the
response executing section 15 determines that the re-
quest is the request for the meta data, the response ex-
ecuting section 15 transmits the meta data thus request-
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ed to the device which is the source of the request.
[0418] The response executing section 15 can deter-
mine which one of the request for the content, the request
for the meta data, and arequest for the content-storage-
location information with use of a storage location ad-
dress, the request described above is.

[0419] Inacase where theresponse executing section
15 determines that the request is the request for the con-
tent-storage-location information with use of the storage
location address (external resource), the response exe-
cuting section 15 transmits, to the device which is the
source of the request, the content-storage-location infor-
mation whose location isindicated by the storage location
address.

[0420] Further, the acquisition location specifying sec-
tion 18 (i) transmits, to each of the predetermined other
content distributing devices, an inquiry as to whether or
not each of the predetermined other content distributing
devices has a predetermined content, and (ii) acquires
addresses of other content distributing devices, each
making, in response to the inquiry, a response that the
content distributing device has the predetermined con-
tent, among the predetermined other content distributing
devices.

[0421] Furthermore, the acquisition location specifying
section 18 (i) creates content-storage-location informa-
tion by causing the addresses of other content distribut-
ing devices each having the predetermined content and
content identification information for specifying the pre-
determined content to be associated with each other, and
(ii) stores the content-storage-location information thus
created in a content-storage-location information storage
section (storage section) 13.

[0422] Moreover, the acquisition location specifying
section (update determining means) 18 determines
whether to update the content-storage-location informa-
tion stored in the content-storage-location information
storage section 13.

[0423] Further, in a case where (i) the response exe-
cuting section 15 determines that the request is the re-
quest for the content-storage-location information with
use of the storage location address, and (ii) the acquisi-
tion location specifying section 18 determines that it is
necessary to update the content-storage-location infor-
mation whose location isindicated by the storage location
address, the acquisition location specifying section 18 (i)
makes the inquiry described abaove, (ii) acquires the ad-
dresses described above, and (iii) creates the content-
storage-location information on the basis of the address-
es thus acquired. Then, the response executing section
15 transmits the content-storage-location information to
the device which is the source of the request.

[0424] Furthermore, in a case where (i) the response
executing section 15 determines that the request is the
request for the content-storage-location information with
use of the storage location address, and (ii) the acquisi-
tion location specifying section 18 determines that it is
unnecessary to update the content-storage-location in-
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formation whose location is indicated by the storage lo-
cation address, the response executing section 15 trans-
mits, to the device which is the source of the request, the
content-storage-location information whose location is
indicated by the storage location address.

[0425] Moreover, the meta data can include a plurality
of storage location addresses each indicative of a loca-
tion of content-storage-location information which is set
for each of units into which the content is divided at pre-
determined time intervals.

[0426] Further, the content can include a plurality of
media segments, and each of the units of the content,
into which the content is divided at the predetermined
time intervals, can include at least one media segment.
[0427] Furthermore, the meta data can include (i) a
content storage server list including a plurality of pieces
of the content-storage-location information or (ii) a stor-
age location address indicating a location of the content
storage server list.

[0428] Moreover, the client 4 serving as the content
playing device (i) transmits the request for the meta data
to the server 2, (ii) receives the meta data as a response
to the request for the meta data, and (iii) acquires the
content in accordance with the meta data thus received.
[0429] Further, in a case where (i) aresponse/request
executing section (content acquiring means) 35 receives
the content storage server list included in the meta data
thus received, or (ii) the response/request executing sec-
tion (content acquiring means) 35 transmits the request
for the content-storage-location information with use of
the storage location address whichis includedin the meta
data thus received, and, as a response to the request,
receives the content storage server list, the response/
request executing section 35 acquires the content from
another contentdistributing device located at an address
indicated by one of the pieces of the content-storage-
location informationincluded in the content storage serv-
er list thus received.

[0430] Moreover, in a case where a receiving speed
at which the response/request executing section 35 re-
ceives the contentis slower than a predetermined receiv-
ing speed, the acquisition location selecting section (ac-
quisition location changing means) 38 switches the serv-
er 2 (e.g., the server 2b) from which the content is ac-
quired to another server 2 (e.g., the server 2¢) located
atanother address included in the content storage server
list.

Content meta data: MPD data]

[0431] Each of Figs. 35, 36, and 38 shows an example
of how the MPD data, which is the meta data of the con-
tent used in Embodiment 5, is described. Fig. 35 is an
example in which an external resource is not referred to.
The content is fragmented by a predetermined unit, and
is, for transmission, media-segmented, in the same man-
ner as Embodiment 3. In (a) of Fig. 35, "content1/0.mp4",
"content1/1.mp4", and the like indicate media segments
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of the content 1, for example. In the example shown in
(a) of Fig. 35, the content 1 is divided into 12 media seg-
ments.

[0432] The MPD data is data of a markup language
format, and employs "MPD" as a route element. A value
of an attribute "minBufferTime" of an MPD start tag indi-
cates an initial buffering time period which is necessary
to play a video smoothly. A value of an attribute "type”
indicates a default value of an attribute "type" of a "Rep-
resentation” tag (described later). That is, a value of the
attribute "type" indicates whether arepresentation whose
attribute "type" is not designated in the "Representation"
tag is on-demand streaming delivery or live streaming
delivery. Further, an attribute "mediaPresentationDura-
tion" indicates a playing time period of the content. In the
present example, the playing time period of the content
is described as being 120 seconds.

[0433] "Period", which is a sub-element of "MPD", in-
dicates that information related to a video to be played
within a certain time period (period) is described in a
range between a corresponding Period start tag and a
corresponding Period end tag. An attribute "id" of the
Period start tag is information for specifying each Period
included in the content provided with use of the MPD,
and a unique value is set to each Period.

[0434] "Group", which is a sub-element of "Period", in-
dicates that at least one sub-element "Representation"
described in the range between a Group starttag and a
Group end tag belongs to the same representation group.
[0435] Thatis, "Group” indicates that only one repre-
sentation is selected, and media segments (target data
to be played) of the only one representation are played
in a corresponding time period. Note that, representa-
tions belonging to the same group might be different from
each other in play quality such as an image size, a frame
rate, and a bit rate, but are identical to each other in the
content to be played. For example, in the example shown
in (b) of Fig. 35, two representations (the content 1 and
the content 2) are described. In this case, it is possible
to play the content by selecting either one of the two
representations.

[0436] Further, in (a) of Fig. 35, an attribute "mime-
Type" of the Group start tag indicates, for example, a sort
of codec used in media segments constituting the repre-
sentation. Furthermore, an attribute "lang" indicates a
language of the representation belonging to the Group.
[0437] Moreovert, in the range between the Group start
tag and the Group end tag, a sub-element "Segmentin-
foDefault" is described. The "SegmentinfoDefault" is
such that common information, which is shared by all the
representations in the range between the Group start tag
and the Group end tag, is described. In the present ex-
ample, the "SegmentinfoDefault" element further in-
cludes, as a sub-element, a "BaseURL" element. In a
range between a Base URL start tag and a Base URL
end tag, a common URL is described. With use of such
a URL and the following URL information of the repre-
sentations, it is possible to determine a device to be re-
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ferred. As shown in (a) of Fig. 35, itis possible to describe
a plurality of Base URLs.

[0438] The representations constituting the Group are
described with use of "Representation” tag. An attribute
"bandwidth" of a Representation start tag, shown in (a)
of Fig. 35, indicates a bit rate of the representation.
[0439] In arange between a Representation start tag
and a Representation end tag, a sub-element "Segment"
is used to indicate that there is media segment informa-
tion. An URL from which a media segment belonging to
the representation is acquired is described with use of
an attribute "sourceURL" of a start tag of a sub-element
"Url" of the Segment tag. These Urls are described for
corresponding media segments. Note that, in a case
where there is a common part between these Urls, it is
possible to describe the Urls with use of the BaseURL
tag described above.

[0440] Inthe example shown in Fig. 35, the BaseURL
tag is used, and a Url of each media segment has no
descriptionindicatingahost. Accordingly, aUrl ofamedia
segment is created by using information indicated by the
BaseURL tag. Thatis, an access to a first media segment
is made with use of a Url created as "http://srv2.exam-
ple.com/content1/0.mp4" which is obtained with use of
(i) the BaseURL tag "http://srv2.example.com/" and (ii)
the Ur1 tag "content1/0.mp4".

[0441] As described above, in a case where a client
acquires each media segment, a Url of each media seg-
ment is created and acquired, on the basis of an analysis
result of MPD data.

[0442] Next, the following description deals with how
to refer to an external resource with use of the MPD data,
with reference to Figs. 36 through 38.

[0443] Details of the present example are explained
with use of the example shown in (a) of Fig. 35, which
example employs one representation.

[0444] As described above, in the MPD data shown in
(a) of Fig. 35, address information of a server in which a
corresponding media segment is stored is described with
use of the BaseURL tag. Here, there are a plurality of
BasURL tags. That is, the client can select one of the
plurality of Base URL tags depending on a condition, so
as to acquire the media segment under an optimum con-
dition.

[0445] However, generally, the MPD data is created
whenthe contentis stored in the server 2. For thisreason,
even if information on an optimum server is collected and
described at a time that the MPD data is created, it is
highly possible that a network status or information on
such an optimum server might have been changed at a
time that the content is actually accessed with use of the
MPD data. Further, even if, for example, a server which
works at a higher speed than the above server is added
to deliver the content after the MPD data is created, it is
impossible to use such a high-speed server unless the
MPD data thus created is recreated.

[0446] In view of this, a function of a link to an external
resource of the MPD is used. Fig. 36 shows an example
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of such an MPD data. In Fig. 36, a description of "xlink"
is used as the attribute of the Group start tag, in place of
the server information (information described with use of
the BaseURL tag) described with use of the Group tag
in (a) of Fig. 35, the description of each representation,
the description of each of the media segments (informa-
tion described with use of the Representation tag) con-
stituting the representation, and the like. The xlink is a
function of referring to an external resource. In a case
where data including the description of the xlink is ana-
lyzed, it is possible to execute the analysis by acquiring
and taking in the external resource linked by the xlink.
Asshownin Fig. 36, a URL of an external resource linked
by an attribute "xlink:href" is described. The attribute
"xlink:actuate” is such that at what stage the external
resource indicated by "xlink:href* is acquired is de-
scribed. The "xlink:actuate" is classified into "onRe-
quest”, with which the external resource is acquired if
necessary, and "onLoad" with which the external re-
source is acquired at the same time as acquisition of the
MPD data. In the present example, the "onRequest”, with
which the external resource is acquired if necessary, is
used.

[0447] Fig. 37 is a view showing an example of data
of an external resource (http://example.com/content1/re-
source 1.xml). The MPD data shown in Fig. 36 takes in
the external resource shown in Fig. 37 with use of the
xlink, and becomes MPD data which is identical to the
MPD data shown in (a) of Fig. 35.

[0448] Further, in the present example, in order to ex-
ecute control more finely, the MPD data is divided into
short Periods with use of the Period tag described above,
and each of the Periods takes in the external resource
with use of the xlink. The MPD data shown in (a) of Fig.
35 and the external resource shown in Fig. 37 are such
that the content is described with use of one Period. Ac-
cordingly, even if the external resource is taken in, it is
merely possible to reflect a condition obtained at a time
that the content is started to be played. Thatis, in a case
where the content is a long-time content, there might be
a case where, even if a certain server is selected as the
optimum server at the time that the content is started to
be played, the certain server thus selected might not be
the optimum server anymore during a time period in
which the contentis played, dueto achange inacondition
of the network or a change in a condition of the certain
server or conditions of other servers. Moreover, in a case
where a server which is the most appropriate server at
afinal phase of acquisition of the content (i) has not been
selected at a time that the content is started to be played
and (ii) has not been described as the external resource,
it is impossible to select the server.

[0449] Inview of this, (a) of Fig. 38 shows an example
inwhichthe MPD data is divided into a plurality of Periods,
and an external resource is taken in with use of the xlink
in each of the plurality of Periods. (b) through (d) of Fig.
38 show examples of the external resource thus takenin.
[0450] Each of the external resources shown in (b)

Page 46 of 108



91 EP 2 597 869 A1 92

through (d) of Fig. 38 has four media segments. In the
present example, one media segment equals 10 sec-
onds. That is, one Period in the MPD data shown in (a)
of Fig. 38 equals 40 seconds, and an external resource
is taken in per acquisition of 40-second data.

[0451] With the arrangement in which the server infor-
mation included in the MPD data is provided as an ex-
ternal resource, it is possible to create and provide an
external resource inresponse to arequest received from
the client, which external resource (i) has not been cre-
ated in advance and (ii) reflects a condition of a distribu-
tion system or a network at a time that the client makes
arequest.

[0452] Further, in the present example, by setting a
Period to be short, it becomes possible to reflect the con-
dition of the network or the conditions of the serversfinely.
Withthe arrangement, itis possible to provide information
in accordance with a condition at a time that MPD data
is used, even if timing that the MPD data, which is meta
data of a content, is created, and timing that the MPD
data is used, are different from each other.

Process carried out by each device]

[0453] Next, the following description deals with proc-
esses carried out by the server 2 and the client 4, with
reference to Figs. 39 and 40. A process carried out by
proxies 3a, 3b, and 3c of Embodiment 5 is identical to a
process of Embodiment 3, and therefore an explanation
of the process is omitted here for the sake of simple ex-
planation.

Process carried out by server 2]

[0454] First, the following description deals with a proc-
ess carried out by the server 2a in accordance with Em-
bodiment5, with reference toFig. 39. Fig. 39 isaflowchart
showing an example of the process carried out by the
server 2a. A process which is identical to a process of
Embodiment 4 of the present invention has the same
sign as that of the process of Embodiment 4.

[0455] The response executing section 15 is ready to
receive a request message from the client 4. The re-
sponse executing section 15 receives the request mes-
sage from the client 4 via the server communication sec-
tion 11 (8901).

[0456] On receipt of the request message, the server
2 determines which one of a request for a content, a
request for xlink data, and a request for MPD data (which
is meta data of the content) the request message thus
received is (S902, S903, S904). In a case where it is
determined that the request message is the request for
the meta data of the content (YES in S904), the server
2 reads out designated MPD data from the content stor-
age section 5 (S905), and transmits the MPD data to a
device which is a source of the request (5206).

[0457] Inacasewhere itis determined thatthe request
message is the request for acquisition of external re-
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source data with use of the xlink (YES in S903), the re-
sponse executing section 15 instructs the acquisition lo-
cation specifying section 18 to specify a plurality of serv-
ers as a server from which the content is acquired by the
content playing device. On receipt of such an instruction
from the response executing section 15, the acquisition
location specifying section 18 reads out content-storage-
location information from the content-storage-location in-
formation storage section 13 (S603).

[0458] The acquisition location specifying section 18
creates a content storage server list on the basis of the
content-storage-location information (S701). The acqui-
sition location specifying section 18 determines whether
or not the content storage server list could be created
(S702). In a case where (i) the content-storage-location
information could not be read out or it was determined
that the content-storage-location information stored in
the content-storage-location information storage section
13 was old information, for example, and, as aresult, (ii)
the content storage server list could not be created, the
acquisition location specifying section 18 instructs the
response executing section 15 to update the content-
storage-location information. On receipt of the instruction
to update the content-storage-location information, the
response executing section 15 transmits, to each of other
servers 2 connected to the network, an inquiry as to
whether or not each of the other servers 2 has the content
thus requested (S703).

[0459] The response executing section 15 notifies the
acquisition location specifying section 18 of a result of a
response received from each of the other servers 2. On
the basis of the result of the response thus notified, the
acquisition location specifying section 18 requests the
content-storage-location information storage section 13
to update the content-storage-location information, so
that the content-storage-location information storage
section 13 updates the content-storage-location informa-
tion (S704). Then, the acquisition location specifying sec-
tion 18 creates the content storage server list again
(S705).

[0460] The response executing section 15 creates ex-
ternalresource datawhich instructs the client4 to acquire
the content thus requested from one of the servers 2
each being located at an address indicated by a corre-
sponding one of pieces of address information included
in the content storage server list created by the acquisi-
tion location specifying section 18 (S907). Then, the re-
sponse executing section 15 transmits the external re-
source data to the content playing device (S908).
[0461] Meanwhile, inacasewhereitis determined that
the request is the request for the content (YES in S902),
the server 2 transmits the content to the source of the
request. A process carried out here is identical to a proc-
ess ofaserver 2 in accordance with Embodiment 3 (S606
through S610 shown in Fig. 22), and therefore an expla-
nation of the process is omitted here for the sake of simple
explanation.

[0462] In a case where the request is not the request
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for the content, the request for the xlink data, or the re-
questforthe MPD data (NO in S904), the server 2 carries
outa process corresponding to therequest thusreceived.
For example, in a case where the server 2 receives a
GET request for data of a web page including a link to
the content, or a HEAD request for a file size of the con-
tent, a time stamp of afile, or the like, the server 2 carries
out a process corresponding to such a request.

Process carried out by client 4 serving as content playing
device]

[0463] Next,thefollowing description deals with a proc-
ess carried out by the client 4 serving as the content
playing device, with reference to Fig. 40. Fig. 40 is a
flowchart showing an example of the process carried out
by the client 4 serving as the content playing device.
[0464] The response/request executing section 35
transmits, to the server 2, a request message which re-
quests transmission of MPD data corresponding to a con-
tent (S921). The response/request executing section 35
receives, as a response to the request message, a re-
sponse message including the MPD data (S922). The
meta data thus received is analyzed by the response/
request executing section 35 so that a content to be
played is determined (S923).

[0465] Next, the response/request executing section
35 acquires an address of the content (media segment)
to be played, on the basis of a result of the analysis of
the MPD data. Here, In order to acquire the address from
the MPD meta data, the response/request executing sec-
tion 35 determines whether or not data of an external
resource indicated by an xlink of the MPD data is neces-
sary (S924). In a case where it is determined that the
data of the external resource is unnecessary to acquire
the address (NO in §924), the response/request execut-
ing section 35 analyzes the MPD data, and extracts a
content storage server list. On the basis of the content
storage location list thus extracted, the acquisition loca-
tion selecting section 38 selects one of pieces of address
information of servers, in the same manner as a process
of a client 4 in accordance with Embodiment 4 (5623
through S634 in Fig. 23) (5928). On the other hand, in a
case where it is determined that the data of the external
resource is necessary to acquire the address (YES in
$5924), the responsel/request executing section 35 re-
quests the external resource data with use ofthe address
of the external resource indicated by the xlink (S925).
[0466] On receipt of the external resource data thus
requested from a server 2 indicated by the xlink (S926),
the response/request executing section 35 replaces, with
the external resource data thus received, a part of the
MPD data thus received, which part is indicated by the
xlink with which the external resource is acquired (S927).
That is, the response/request executing section 35 up-
dates the MPD data. Then, the response/request exe-
cuting section 35 analyzes the MPD data, so as to extract
the contentstorage server list. On the basis of the content
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storage location list thus extracted, the acquisition loca-
tion selecting section 38 selects one of the pieces of the
address information of the servers, in the same manner
as the process of the client 4 in accordance with Embod-
iment 4 (S623 through S634 in Fig. 23) (S928). The re-
sponse/request executing section 35 creates a request
for a media segment on the basis of (i) address informa-
tion of the server thus selected and (ii) address informa-
tion of a media segment to be acquired. Then, the re-
sponsefrequest executing section 35 transmits the re-
quest thus created to the server thus selected (S929).
Then, the response/request executing section 35 re-
ceives media segments sequentially, inthe same manner
as Embodiment4 (S724). Note that, a process for receiv-
ing media segments is identical to a process of Embod-
iment 4, and therefore is shown as "S724" in Fig. 40.
[0467] Here, inacase where the response/request ex-
ecuting section 35 receives all movie fragments, the re-
sponse/request executing section 35 checks whether or
not all the maovie fragments of the content thus requested
have been received (S632). In a case where the re-
sponse/request executing section 35 confirms that allthe
movie fragments have been received (YES in S632), the
process is finished.

[0468] On the other hand, in a case where the re-
sponse/request executing section 35 determines that
there is any movie fragment which has not been received
(NO in S632), the response/request executing section
35 determines whether or not a next media segment can
be acquired, by determining whether or not all media seg-
ments included in a corresponding Period, which is a
target to be played in the MPD data, have been received
(S930). In a case where all the media segments in the
corresponding Period have beenreceived (YES in S930),
the response/request executing section 35 acquires a
next Period (S931).

[0469] In a case where, in the corresponding Period,
there is a media segment which can be received, the
response/request executing section 35 starts to carry out
a process of receiving such a media segment. Then, the
client status determining section 36 determines whether
or not a device from which such a media segment is re-
ceived should be changed, in the same manner as Em-
bodiment 3 (§725). A determination method here is iden-
tical to a determination method of Embodiment 4. Then,
acquisition of media segments is continued.

Example 5]

[0470] The following description deals with details of
Embodiment 5 more specifically, with use of Example 5
shown in Fig. 41. Example 5 is a view showing an exam-
ple operation sequence of a content distribution system
1 which instructs a client 4, which serves as a content
playing device, to acquire a content from one of pieces
of address information includedin a content storage serv-
er list.

[0471] Notethat,inExample 5, asa premise, acontent
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1 having a format shown in Fig. 21, MPD data which (i)
is metadata ofthe content 1 and (ii) has a structure shown
in Fig. 38, and external resource data are stored in a
content storage section 5 of each of servers 2a, 2b, and
2c. Further, a media segment of the content 1, stored in
each of the servers 2a, 2b, and 2c, has been similarly
divided into a plurality of media segments.

[0472] Furthermore, as in Example 4, one session is
defined as a process from a time that the content playing
device transmits a request message to a time that the
content playing device receives a response message in
response to the request message.

[0473] As shown in Fig. 41, in a session 1010, a client
4q transmits, to the server 2a, a request message which
requests transmission of MPD data of the content 1 (re-
quest 1011). In a case where the server 2a receives the
request 1011, aresponse executing section 15 reads out
the MPD data thus requested from the content storage
section 5a (process 1012), and transmits a response
message to the client 4g (response 1013).

[0474] In a case where the client 49 receives the re-
sponse 1013, a response/request executing section 35
analyzes the MPD data thus received, so as to acquire
a media segment (process 1020). Then, in a case where
it is determined that the MPD data includes an instruction
to refer to an external resource which is necessary to
acquire, for example, location information of the media
segment, the response/request executing section 35 ac-
quires the external resource from the server 2.

[0475] Next, in a session 1030, the client 4g transmits
arequest message whichrequests external resource da-
ta (request 1031).

[0476] In a case where the server 2a receives the re-
quest 1031, a response executing section 15 instructs
an acquisition location specifying section 18 to specify a
plurality of servers 2. On receipt of such an instruction,
the acquisition location specifying section 18 creates a
storage location server list on the basis of content-stor-
age-location information stored in a content-storage-lo-
cation information storage section 13 (process 812).
Here, in the content-storage-location information storage
section 13, there is no server information related to a
content 1 (process 813). Accordingly, in order to create
the content storage server list, the acquisition location
specifying section 18 transmits, to the servers 2b and 2c
via the response executing section 15, an inquiry as to
storage information of the content 1 (requests 814 and
815). Then, the acquisition location specifying section 18
obtains (i) responses (responses 816 and 817) to the
inquiry and (ii) response times of such responses. Then,
the acquisition location specifying section 18 creates the
content storage server list on the basis of such results of
the responses (process 818). Next, the response exe-
cuting section 15 (i) acquires external resource data thus
requested from a content storage section 5a, (ii) updates
the external resource data with use of information of the
content storage location listthus created, and (iii) creates
external resource data thus requested (process 1032).
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Then, the response executing section 15 transmits, to
the client 4g via a server communication section 11, a
response message including the external resource data
thus created (response 1033).

[0477] In a case where the client 4g receives the re-
sponse 1033, the client 4g updates, with use of the ex-
ternal resource data, the MPD data which has been al-
ready received. The acquisition location selecting section
38 selects, with use of the MPD data thus updated, a
server 2 as a device from which the content is acquired
(process 1040). A selection method here can be such
that a server 2 described at a top of the list is selected,
or, if information (such as priorities) is added, a server 2
is selected on the basis of such information. Further, in
a case where delay information is received from a client
status determining section 36, it is possible to select, in
consideration of such delay information, a server 2 as
the device from which the content is acquired.

[0478] In a case where the server 2 (here, the server
2b) is selected, the response/request executing section
35 creates, on the basis of the MPD, a Url to acquire a
media segment, and start acquiring media segments se-
quentially (session 1050). Details of a process of acquir-
ing media segments are identical to those of a process
of Example 3(Example4), and therefore are omitted here
for the sake of simple explanation.

[0479] In a case where acquisition of all media seg-
ments in a Period of the MPD data is completed, the client
4g start acquiring media segments included in a next
Period. In a case where acquisition of external resource
data with use of an xlink is necessary to acquire media
segment information, the client 4g transmits a request
for an external resource to an address described in a
corresponding xlink, in the same manner as the session
1030.

[0480] Then, both the client 4 and the server 2 repeat
operations of sessions 1010 through 1050, so as to ac-
quire all the media segments. Playing is thus completed.

[Solution to Problem]

[0481] In order to achieve aforementioned object, a
content distributing device for transmitting, in response
to arequest, a content to a source which has transmitted
the request, in accordance with the present invention,
includes: determining means for determining whether the
source is (A) a relaying device for receiving the content
thus requested and possessing and transferring the con-
tentto a content playing device or (B) the content playing
device for playing the content thus requested; content
transmitting means for transmitting, in response to the
request, the contentthusrequestedto the relaying device
in a case where the determining means determines that
the source is the relaying device; content-storage-loca-
tion information generating means for generating con-
tent-storage-location information by associating (A) the
content transmitted by the content transmitting means
with (B) an address of the relaying device, which is a
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destination to which the content is transmitted, or an ad-
dress of the content playing device, to which the content
is transferred from the relaying device; and content-ac-
quiring-location instructing means for transmitting, in re-
sponse to the request, an instruction to the content play-
ing device which is the source in a case where the de-
termining means determines that the source is the con-
tent playing device, which instruction is to acquire the
content from (i) arelaying device indicated by an address
associated, in the content-storage-location information,
with the content thus requested or (ii) a content playing
device indicated by an address associated, in the con-
tent-storage-location information, with the content thus
requested.

[0482] In order to achieve aforementioned object, a
method for controlling content distributing device for
transmitting, in response to a request, a content to a
source which has transmitted the request, the method in
accordance with the present invention includes: a deter-
mining step of determining whether the source is (A) a
relaying device for receiving the content thus requested
and possessing and transferring the content to a content
playing device or (B) the content playing device for play-
ing the content thus requested; a content transmitting
step of transmitting, in response to the request, the con-
tent thus requested to the relaying device in a case where
it is determined that, in the determining step, the source
is the relaying device; a content-storage-location infor-
mation generating step of generating content-storage-
location information by associating (A) the content trans-
mitted inthe contenttransmitting step with (B) an address
of the relaying device, which is a destination to which the
content is transmitted, or an address of the content play-
ing device, to which the content is transferred from the
relaying device; and a content-acquiring-location in-
structing step of transmitting, in response to the request,
an instruction to the content playing device which is the
source in a case where it is determined that, in the con-
tent-storage-location information generating step, the
source is the content playing device, which instruction is
to acquire the content from (i) a relaying device indicated
by an address associated, in the content-storage-loca-
tion information, with the content thus requested or (ii) a
content playing device indicated by an address associ-
ated, inthe content-storage-location information, with the
content thus requested.

[0483] According to the arrangement, upon receipt of
the request from the relaying device, the content trans-
mitting means transmits the content thus requested to
the relaying device which is the source, and the con-
tent-storage-location information generating means gen-
erates the content-storage-location information by asso-
ciating (A) the content transmitted from the content trans-
mitting means with (B) the address of the relaying device,
which is the destination of the content, or the address of
the content playing device, to which the content is trans-
ferred from the relaying device. Further, upon receipt of
the request from the content playing device, the content-
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acquiring-location instructing means transmits, to the
content playing device which is the source, the instruction
to acquire the content from (l) the relaying device indi-
cated by an address associated, in the content-storage-
location information, with the content thus requested or
(Il) the content playing device indicated by an address
associated, in the content-storage-location information,
with the contentthusrequested. Here, therelaying device
and the content playing device possesses the content
thus acquired, and the content-storage-location informa-
tion is information indicative of which relaying device or
content playing device possesses a content.

[0484] That is, the content distributing device associ-
ates (A) a content which has been transmitted before
with (B) a relaying device or a content playing device
which possesses the content, and, upon receipt of a re-
quest from a certain content playing device, the content
distributing device does not directly transmit the content
to the content playing device which is the source, but
transmits, to the content playing device which is the
source, an instruction to acquire the content from a re-
laying device or a content playing device which possess-
es the content thus requested. The content playing de-
vice, which is the source, acquires the content thus re-
quested from a designated relaying device or a desig-
nated content playing device. Therefore, if the designat-
ed relaying device or the designated content playing de-
vice possesses the content, it is possible to complete
transmission and reception of the content with use of only
(A) the content playing device which is the source and
(B) the designatedrelaying device or the designated con-
tent playing device. That is, the content playing device,
which is the source, can acquire content, without carrying
out a process for transmitting the content.

[0485] This makes it possible to reduce (A) a load of a
netwaork, which is used to transmit data from the content
distributing device, and (B) a load of the content distrib-
uting device. Among processes carried out by the content
distributing device, the relaying device, and the content
playing device, a process for transmitting and receiving
the content is a process which applies the heaviest load,
and the process applies the heaviest load of the network
among the content distributing device, the relaying de-
vice, and the content playing device. However, even if,
for example, the number of content playing devices is
increased and the number of requests to the content dis-
tributing devices is therefore increased, it is possible to
reduce (A) an increase in load of the network which is
used to transmit data from the content distributing device
and (B) an increase in load of the content distributing
device. Therefore, a large number of content playing de-
vices can acquire contents, without increasing through-
put of the content distributing device or capacity of the
network.

[0486] It is preferable that the content distributing de-
vice in accordance with the present invention determine
that, in a case where the request contains transmission
path information indicative of a transmission path via
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which the request is transferred, the source is arelaying
device and, in a case where the request does not contain
the transmission path information, the source is a content
playing device.

[0487] According to the arrangement, the determining
means determines that, in a case where the request con-
tains transmission path information indicative of a trans-
mission path via which the request is transferred, the
source is a relaying device and, in a case where the re-
questdoes not contain the transmission path information,
the source is a content playing device. That is, the de-
termining means determines that the source is the con-
tent playing device in a case where the request is directly
transmitted from the content playing device, whereas the
content acquiring device is the relaying device in a case
where the request is transmitted from a device other than
the content playing device.

[0488] As described above, a content distributing de-
vice transmits a requested content to a relaying device
in a case where the relaying device is a source which
has transmitted a request, whereas, in a case where a
content playing device is the source, the content distrib-
uting device transmits, to the content playing device, an
instruction to acquire the requested content from a relay-
ing device or a content playing device which possesses
the requested content. The content distributing device
can, therefore, always transmit the contentto the content
playing device via a designated relaying device or a des-
ignated content playing device. Accordingly, in a case
where the designated relaying device or the designated
content playing device possesses the content requested
by the content playing device which is the source, the
content distributing device does not need to transmit the
content to the content playing device. This makes it pos-
sible to reduce (A) the load of the network which is used
to transmit data from the content distributing device and
(B) the load of the content distributing device.

[0489] Further, it is preferable that, in the content dis-
tributing device in accordance with the present invention,
in a case where there are a plurality of pieces of the con-
tent-storage-location information which contain a plural-
ity of addresses, respectively, each of the plurality of ad-
dresses being associated with the content thus request-
ed, the content-acquiring-location instructing means (A)
create a content-storage-location list containing the plu-
rality of addresses included in the plurality of pieces of
content-storage-location information and (B) transmit, to
the content playing device which is the source, an in-
struction to acquire the content from (1) a relaying device
indicated by an address contained in the content-stor-
age-location list thus created or (1) a content playing de-
vice indicated by an address contained in the content-
storage-location list thus created.

[0490] According to the arrangement, in a case where
there are a plurality of pieces of the content-storage-lo-
cation information which includes a plurality of address-
es, respectively, each of the plurality of addresses being
associated with the content thus requested, the content-
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acquiring-location instructing means (A) creates a con-
tent-storage-location list including the plurality of ad-
dresses included in the plurality of pieces of content-stor-
age-location information and (B) transmit, to the content
playing device which is the source, an instruction to ac-
quire the content from (l) a relaying device indicated by
an address included in the content-storage-location list
thus created or (Il) a content playing device indicated by
an address included in the content-storage-location list
thus created.

[0491] Accordingly, the content playing device, which
is the source, selects (A) the relaying device indicated
by the address included in the content-storage-location
list or (B) the content playing device indicated by the ad-
dress included in the content-storage-location list, and
acquires the content from the relaying device or the con-
tent playing device thus selected. The content playing
device, which is the source, can therefore acquire the
content from an optimum device depending on a status
of the content playing device and a status of the relaying
device or the content playing device which possesses
the content.

[0492] Further, itis preferable that, the content distrib-
uting device in the present invention, the content-stor-
age-location information generating means generate the
content-storage-location information by associating (A)
the content which has been transmitted by the content
transmitting means with (B) date and time when the con-
tent transmitting means has transmitted the content; and
the content-acquiring-location instructing means create
the content-storage-location list by (I) arranging the plu-
rality of addresses, which are contained in the plurality
of pieces of content-storage-location information, on the
basis of the date and time associated with the content
and (1) adding priorities to the plurality of addresses so
that an address having later date and time gets a higher
priority.

[0493] According to the arrangement, in the con-
tent-storage-location information, (A) a content, (B) a re-
laying device or a content playing device which possess
the content, and (C) date and time when the content has
been transmitted to the relaying device or the content
playing device, i.e., date and time when the relaying de-
vice or the content playing device has held the content
are associated with one another. Then the content-ac-
quiring-location instructing means creates the content-
storage-location list by (l) arranging the plurality of ad-
dresses, which are contained in the plurality of pieces of
content-storage-location information, onthe basis of date
and time associated with the content identification infor-
mation and (1) adding priorities to the plurality of address-
es so that an address having later date and time gets a
higher priority.

[0494] That is, the content-storage-location list in-
cludes the plurality of relaying devices or the plurality of
content playing devices which possess the content re-
quested by the content playing device which is the
source, so that the plurality of relaying devices or the
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plurality of content playing devices are arranged in order
of time, specifically, in order of time when each of the
plurality of relaying devices or the plurality of content play-
ing devices has possessed the content. The contentplay-
ing device, which is the source, can therefore select, as,
e.g., a device from which the content is acquired, a re-
laying device or a content playing device which has
stored the content recently.

[0495] There may occur, for example, a case where a
content transmitted by the content distributing device is
updated to obtain a new data or a case where a relaying
device or a content playing device which possesses con-
tent discards the content thus held or modifies the con-
tent. Even in such a case, the content playing device
which is the source can surely acquire the content same
as acontenttransmitted by the content distributing device
by acquiring the content from a relaying device or a con-
tent playing device which contains the latest date and
time when the relaying device or the content playing de-
vice has stored the content. This makes it possible to
surely acquire the content same as a content transmitted
by the content distributing device.

[0496] Further, it is preferable that a content distribut-
ing device in accordance with the present invention fur-
ther include: distance calculating means for calculating,
on the basis of an address contained in any one of the
plurality of pieces of content-storage-location informa-
tion, a physical or network-structural distance between
(A) a relaying device or a content playing device which
is indicated by the address and (B) the content playing
device that the content-acquiring-location instructing
means instructs on a device from which the content is
acquired, wherein: the content-acquiring-location in-
structing means creates the content-storage-location list
by (1) arranging the plurality of addresses, which are con-
tained in the respective plurality of pieces of content-stor-
age-location information, on the basis of distances cal-
culated by the distance calculating means, and (I1) adding
priorities to the plurality of addresses so that an address
having a shorter distance gets a higher priority.

[0497] Accordingtothe arrangement, the distance cal-
culating means calculates, on the basis of an address
contained in any one of the plurality of pieces of con-
tent-storage-location information, a physical or network-
structural distance between (A) a relaying device or a
content playing device which is indicated by the address
and (B) the content playing device that the content-ac-
quiring-location instructing means instructs on a device
from which the content is acquired. Further, the content-
acquiring-locationinstructing means creates the content-
storage-location list by (I) arranging the plurality of ad-
dresses, which are contained in the respective plurality
of pieces of content-storage-location information, on the
basis of distances calculated by the distance calculating
means, and (lI) adding priorities to the plurality of ad-
dresses so that an address having a shorter distance
gets a higher priority.

[0498] That is, the content-storage-location list in-
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cludes a plurality of relaying devices and a plurality of
content playing devices, each of which possesses the
content requested by the content playing device which
(i) is the source and (ii) the content-acquiring-location
instructing means instructs on a device from which the
content is acquired. The plurality of relaying devices and
the plurality of content playing devices are listed so that
a device having a shorter physical or network-structural
distance gets a higher priority. Accordingly, with refer-
ence tothe content-storage-location list, the content play-
ing device which is the source can, for example, select,
as adevice from which the contentis acquired, arelaying
device or a content playing device which is the nearest
from the content playing device itself. This makes it pos-
sible toreduce a load of the network in a case where the
content playing device which is the source acquires the
content.

[0499] Further, it is preferable that the content distrib-
uting device in accordance with the present invention fur-
ther include transmission record creating means for cre-
ating a response transmission record by associating (A)
a destination to which a response is transmitted in re-
sponse to the request with (B) date and time when the
response has been transmitted, wherein, with reference
to response transmission record created by the trans-
mission record creating means, the content-acquiring-
location instructing means transmits, to the content play-
ing device which is the source, an instruction to acquire
the content from a relaying device or a content playing
device which (i) is indicated by an address that the con-
tent-storage-location information associates with the
content thus requested and (ii) is not included in the re-
sponse transmission record within a predetermined time
period

[0500] According to the arrangement, transmission
record creating means makes a response transmission
record by associating (A) a destination to which a re-
sponse is transmitted in response to the request with (B)
date and time when the response has been transmitted.
Then, with reference to response transmission record
created by the transmission record creating means, the
content-acquiring-location instructing means transmits,
to the content playing device which is the source, an in-
struction to acquire the content from a relaying device or
a content playing device which (i) is indicated by an ad-
dress that the content-storage-location information as-
sociates with the content thus requested and (ii) is not
included in the response transmission record within a
predetermined time period.

[0501] By referring the response transmission record,
the content-acquiring-location instructing means can
predict date and time when the relaying device or the
content playing device, which has been the destination
to which the response is transmitted, has received the
response. To put it another way, the content-acquiring-
location instructing means can predict date and time
when the relaying device or the content playing device
has carried out transmission of the request, reception of
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the response, or a process regarding the transmission
ofthe request and the reception of the response. Accord-
ingly, "a destination which is not included in the response
transmission record within a predetermined time period"
means a relaying device or a content playing device
which is considered not to have carried out a process
regarding the transmission and the reception of the re-
sponse within the predetermined time period.

[0502] That is, the content-acquiring-location instruct-
ing means transmits, to the content playing device which
is the source, an instruction to acquire the content thus
requested from a relaying device or a content playing
device which (i) possesses the content thus requested
and (ii) is considered not to have carried out a process
regarding transmission and reception of the content with-
in a predetermined time period. Accordingly, when the
content playing device, which is the source, acquires con-
tent from a relaying device or a content playing device
designated by the content-acquiring-location instructing
means, it is possible to reduce a delay caused by an
increase in throughput of the relaying device or the con-
tent playing device from which the content is acquired.
[0503] Further, a content playing device in accordance
with the present invention (A) transmits a request to the
content distributing device, (B) receives a content-stor-
age-location list in response to the request, and (C) ac-
quires the content thus requested from a relaying device
or a content playing device which is indicated by an ad-
dress included in the content-storage-location list thus
received, wherein, in a case where a receiving speed
required to acquire the content is slower than a prede-
termined receiving speed, the relaying device or the con-
tent playing device, from which the content is acquired,
is changed to a relaying device or a content playing de-
vice which is indicated by another address included in
the content-storage-location list.

[0504] Accordingtothearrangement, the contentplay-
ing device selects one of a relaying device and a content
playing device which is indicated by an address included
in the content-storage-location list thus received. In a
case where a receiving speed required to acquire the
content is slower than a predetermined receiving speed
when the content playing device acquires the content
thus requested from the relaying device or the content
playing device thus selected, the content playing device
changes therelaying device or the content playing device
thus selected to a relaying device or a content playing
device which is indicated by another address included in
the content-storage-location list.

[0505] The content playing device can, therefore, keep
areceiving speed required to acquire content faster than
a predetermined receiving speed, and can stably acquire
the content without causing a huge delay.

[0506] Thedelayinacquiring of contentmay be caused
by, for example, the following reasons: an increase in
throughput of a relaying device or a content playing de-
vice from which the contentis acquired; or a deterioration
in communication status of a network between (i) the
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content playing device and (ii) the relaying device or the
content playing device from which the content is ac-
quired. The content playing device changes, due to the
delay, the relaying device or the content playing device,
from which the content is acquired, to another relaying
device or another content playing device, so that it is
possible to effectively use resources for (i) the relaying
device or the content playing device from which the con-
tentis acquired and (ii) a network between a content play-
ing device for acquiring the content and the relaying de-
vice or the content playing device from which the content
is acquired.

[0507] A contentplaying device in accordance with the
present invention (A) transmits a request to the content
distributing device, (B) receives the content-storage-lo-
cation listin response to the request, and (C) acquires a
requested content from a relaying device or a content
playing device indicated by an address which is the high-
est on the content-storage-location list thus received,
and, in a case where a receiving speed required to ac-
quire the content is slower than a predetermined receiv-
ing speed, the content playing device changes arelaying
device or a content playing device, from which the re-
quested content is to be acquired, to a relaying device
oracontentplaying device indicated by anaddress which
is the second highest on the content-storage-location list.
[0508] Accordingtothe arrangement, the content play-
ing device selects a relaying device or a content playing
device which is indicated by an address which is the high-
est on the content-storage-location list thus received. In
a case where a receiving speed required to acquire the
content is slower than a predetermined receiving speed
when the content playing device acquires the content
thus requested from the relaying device or the content
playing device thus selected, the content playing device
changes the relaying device or the content playing device
thus selected, from which the requested content is to be
acquired, to arelaying device or a content playing device
indicated by another address which is the second highest
on the content-storage-location list.

[0509] The contentplaying device can, therefore, keep
areceiving speed required to acquire content faster than
apredetermined receiving speed, and can stably acquire
the content without causing a huge delay.

[0510] Further, in a case where priorities are assign to
each of relaying devices and content playing devices on
the basis of date and time when each relaying device or
content playing device has stored the content, the con-
tent playing device for acquiring the content can acquire
the content from a relaying device or a content playing
device which has the highest possibility to possess the
content same as that transmitted by the content distrib-
uting device. Itis therefore possible to quickly and surely
acquire the content same as that transmitted by the con-
tent distributing device. Meanwhile, in a case where pri-
orities are assigned to each of relaying devices and con-
tent playing devices on the basis of a distance between
each relaying device or content playing device, from
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which the content is acquired, and the content playing
device for acquiring the content, the content playing de-
vice acquires the content from a relaying device or a con-
tent playing device having a shortest distance with re-
spect to the content playing device for acquiring the con-
tent. It is therefore possible to stably acquire the content
while reducing a load of a network.

[0511] Further, a contentdistributing system in accord-
ance with the present invention includes: the content dis-
tributing device; a relaying device for requesting the con-
tent distributing device to transmit a content, possessing
the content thus requested, and transferring the content
thus requested to a content playing device; and a content
playing device for requesting the content distributing de-
vice to transmit a content and acquiring the content thus
requested from a device designated by the content dis-
tributing device.

[0512] According to the arrangement, the content dis-
tributing system has an effect same as that of the content
distributing device.

[0513] Further, a content distributing device for trans-
mitting, in response to a request, a content to a source
which has transmitted the request, in accordance with
the present invention, includes: determining means for
determining whether the source is (A) a relaying device
for receiving the content thus requested and possessing
and transferring the content to a content playing device
or (B) the content playing device for playing the content
thus requested; content-storage-location information ac-
quiring means for acquiring, in response to the request,
an address of another content distributing device pos-
sessing the content thus requested, among predeter-
mined other contentdistributing devices, in a case where
the determining means determines that the source is a
content playing device; and content-acquiring-location
instructing means for transmitting, to the content playing
device which is the source, an instruction to acquire the
content from the another content distributing device
whichis indicated by the address acquired by the content-
storage-location information acquiring means.

[0514] Further, a method for controlling a content dis-
tributing device for transmitting, in response to a request,
a content to a source which has transmitted the request,
the method in accordance with the present invention, in-
cludes: a determining step of determining whether the
source is (A) a relaying device for receiving the content
thus requested and possessing and transferring the con-
tent to a content playing device or (B) the content playing
device for playing the content thus requested; a con-
tent-storage-location information acquiring step of ac-
quiring, inresponse to the request, an address of another
content distributing device including the content thus re-
quested, among content distributing devices connected
to the content distributing device, in a case where it is
determined that, in the determining step, the source is
the content playing device; and a content-acquiring-lo-
cation instructing step oftransmitting, to the content play-
ing device which is the source, an instruction to acquire
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the content from the another content distributing device
which is indicated by the address acquired in the content-
storage-location information acquiring step.

[0515] According to the arrangement, the determining
means determines whether a source which has transmit-
ted a request is a relaying device or a content playing
device, and, in a case where the determining means de-
termines that the source is a content playing device, the
content-storage-location information acquiring means
acquires, in response to the request, an address of an-
other content distributing device including the content
thus requested, among predetermined content distribut-
ing devices. Then, the content-acquiring-location in-
structing means transmits, to the content playing device
which is the source, an instruction to acquire the content
from the another content distributing device which is in-
dicated by the address acquired by the content-storage-
location information acquiring means.

[0516] Thatis, in a case where the content distributing
device receives a request from a content playing device,
the content distributing device does not directly transmit
a content to the content playing device which is a source
which has transmitted the request, but transmits, to the
content playing device which is the source, aninstruction
to acquire the content from another content distributing
device which possesses the content thus requested. The
content playing device, which is the source, acquires the
content thus requested from the designated another con-
tent distributing device. That is, the content distributing
device, hasreceived therequest from the content playing
device, can acquire content, without carrying out a proc-
ess for transmitting the content.

[0517] In a case where a load of a network which is
used to transmit data from the content distributing device
received the request from the content playing device and
a load of the content distributing device are relatively
large, the contentdistributing device causes another con-
tentdistributing device to acquire the content. This makes
it possible to distribute the load of the network which is
used to transmit data from the content distributing device
and the load of the content distributing device.

[0518] Further, itis preferable that, in a content distrib-
uting device in accordance with the present invention,
the content-storage-location information acquiring
means transmits, to the predetermined other content dis-
tributing devices, an inquiry as to whether or not the pre-
determined other content distributing devices include the
content thus requested, so as to acquire the address of
the another content distributing device that has respond-
ed, tothe inquiry, thatthe content distributing device pos-
sesses the content thus requested.

[0519] According tothe arrangement, the content-stor-
age-location information acquiring means transmits, to
the predetermined other content distributing devices, an
inquiry as to whether or not the predetermined other con-
tentdistributing devices include the content thus request-
ed, so as to acquire the address of the another content
distributing device that has responded, to the inquiry, that
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the content distributing device possesses the content
thus requested.

[0520] The content-acquiring-location instructing
means transmits, to the content playing device, an in-
struction to acquire the content on the basis of the ad-
dress acquired by the content-storage-location informa-
tion acquiring means having carrying out the inquiry. This
makes it possible to transmits, to the content playing de-
vice, the instruction to acquire the content on the basis
of highly accurate (correct) information. The content play-
ing device can therefore surely acquire the content thus
requested.

[0521] Further, it is preferable that the content distrib-
uting device in accordance with the present invention fur-
ther include content-storage-location information gener-
ating means for (A) generating content-storage-location
information by associating (i) the address of the another
content distributing device including the content, which
address has been acquired by the content-storage-loca-
tion information acquiring means, with (ii) the content
identification information indicative of the contentand (B)
causing a storage section to store the content-storage-
location information, wherein the content-storage-loca-
tion information acquiring means (1) reads out the con-
tent-storage-location information from the storage sec-
tion, and (ll) acquires the address, associated with the
content identification information, from the content-stor-
age-location information in a case where the content-
storage-location information thus read out contains the
content identification information indicative of the content
thus requested, or transmits the inquiry to thereby ac-
quire the address of the another content distributing de-
vice possessing the content thus requested in a case
where the content-storage-location information thusread
outdoes not contain the content identification information
indicative of the content thus requested.

[0522] According to the arrangement, content-stor-
age-location information generating means (A) gener-
ates content-storage-location information by associating
(i) the address of the another content distributing device
including the content, which address has been acquired
by the content-storage-location information acquiring
means, with (ii) the content identification information in-
dicative of the content and (B) causing a storage section
to store the content-storage-location information. Then,
the content-storage-location information acquiring
means (I) reads out the content-storage-location infor-
mation from the storage section, and (IlI) acquires the
address associated with the content identification infor-
mation in a case where the content-storage-location in-
formation thus read out contains the contentidentification
information indicative of the content thus requested, or
transmits the inquiry to thereby acquire the address of
the another content distributing device possessing the
content thus requested in a case where the content-stor-
age-location information thus read out does not contain
the content identification information indicative of the
content thus requested.
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[0523] Thatis, in a case where the content-storage-lo-
cation information acquiring means acquires the address
of the another content distributing device including the
content thus requested, the content-storage-location in-
formation acquiring means refers the content-storage-
location information stored in the storage section. In a
case where the storage section stores the content-stor-
age-location information including the content identifica-
tion information indicative of the content thus requested,
i.e., in a case where the content-storage-location infor-
mation acquiring means has acquired before an address
of another content distributing device including the con-
tent, the content-storage-location information acquiring
means acquires the address from the content-storage-
location information stored in the storage section.
[0524] Meanwhile, in a case where the content-stor-
age-location information acquiring means refers the con-
tent-storage-location information stored in the storage
section and the storage section does not store the con-
tent-storage-location information including the content
identification information indicative of the content thus
requested, i.e., in a case where the content-storage-lo-
cation information acquiring means has never acquired
an address of another content distributing device includ-
ing the content, the content-storage-location information
acquiring means transmits the inquiry, so as to acquire
an address of another content distributing device includ-
ing the content thus requested.

[0525] It is predicted that another content distributing
device, indicated by an address included in the con-
tent-storage-location information stored in the storage
section, would include the content indicated by the con-
tent identification information corresponding to the ad-
dress.

[0526] It is therefore possible to acquire the address
of the another content distributing device including the
content thus requested by carrying out a simple process,
i.e., by using the address which has been acquired be-
fore. This makes it possible to reduce a process load of
the content distributing device.

[0527] Further, it is preferable that, in the content dis-
tributing device in accordance with the present invention,
the content-storage-location information acquiring
means (i) acquire a plurality of addresses included in a
plurality of content distributing devices, respectively,
each of the plurality of contentdistributing devices includ-
ing the content thus requested, and (ii) create a content
storage server list including the plurality of addresses
thus acquired and content identification information in-
dicative of the content; and the content-acquiring-loca-
tion instructing means transmits, to the content playing
device which is the source, an instruction to acquire the
content from the content distributing device indicated by
the address included in the content storage server list
created by the content-storage-location information ac-
quiring means.

[0528] According tothe arrangement, the content-stor-
age-location information acquiring means (i) acquires a
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plurality of addresses included in a plurality of content
distributing devices, respectively, each of the plurality of
content distributing devices including the content thus
requested, and (ii) creates a content storage server list
including the plurality of addresses thus acquired and
content identification information indicative of the con-
tent; and the content-acquiring-location instructing
means transmits, to the content playing device which is
the source, an instruction to acquire the content from the
content distributing device indicated by the address in-
cluded in the content storage server list created by the
content-storage-location information acquiring means.
[0529] Thatis, the content playing device can acquire
the content thus requested from one of the other content
distributing devices. This makes it possible to distribute
the load of the network which is used to transmit data
from the content distributing device and the load of the
content distributing device.

[0530] Further, a content playing device for (A) trans-
mitting a request to the content distributing device, (B)
receiving the content storage server list in response to
the request, and (C) acquiring a requested content from
another content distributing device indicated by one of a
plurality of addresses included in the content storage
server list thus received, the content playing device in
accordance with the present invention, includes acquir-
ing location changing means for, in a case where a re-
ceiving speed required to acquire the content is slower
than a predetermined receiving speed, changing the an-
other content distributing device, from which the request-
ed content is to be acquired, to another content distrib-
uting device indicated by another address, which is dif-
ferent from the one ofthe plurality of addresses, included
in the content storage server list.

[0531] Accordingtothearrangement, the contentplay-
ing device selects another content distributing device in-
dicated by one of the plurality of addresses included in
the content storage server list thus received. In a case
where a receiving speed required to acquire the content
is slower than a predetermined receiving speed when
the content playing device acquires the content thus re-
quested from the another content distributing device thus
selected, the content playing device changes the another
content distributing device, from which the requested
content is to be acquired, to a still another content dis-
tributing device indicated by another address, which is
different from the one of the plurality of addresses, in-
cluded in the content storage server list.

[0532] The content playing device can, therefore, keep
areceiving speed required to acquire content faster than
a predetermined receiving speed, and can stably acquire
the content without causing a huge delay.

[0533] Thedelayinacquiring of contentmay be caused
by, for example, the following reasons: an increase in
throughput of a content distributing device from which
the contentis acquired; or a deterioration in communica-
tion status of a network between the content playing de-
vice and the content distributing device from which the
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contentis acquired. The content playing device changes,
due to the delay, the content distributing device, from
which the content is acquired, to another content distrib-
uting device which is different from the content distribut-
ing device, so that it is possible to effectively use resourc-
es for (i) the content distributing device from which the
content is acquired and (ii) a network between a content
playing device for acquiring the content and the content
distributing device from which the content is acquired.
[0534] Further, a contentdistributing system in accord-
ance with the present invention includes the content dis-
tributing device, a relaying device for requesting the con-
tent distributing device to transmit a content, possessing
the content thus requested, and transferring the content
thus requested to a content playing device; and the con-
tent playing device for requesting the content distributing
device to transmit the content, and acquiring the content
thus requested from a device designated by the content
distributing device.

[0535] According to the arrangement, the content dis-
tributing system has an effect same as that of the content
distributing device.

[0536] Further, the content distributing device for
transmitting, in response to a request, data to a source
which has transmitted the request, the content distribut-
ing device in accordance with the present invention in-
cludes: managing means for managing (A) content and
(B) meta data of the content, the meta data containing
(i) content-storage-location information in which content
identification information for specifying the content and
an address of another content distributing device includ-
ing the content are associated with each other or (ii) a
storage-location address indicative of a location of the
content-storage-location information; request determin-
ing means for determining whether the request is a con-
tent request or a meta data request; and transmitting
means for transmitting the content thus requested to the
source in a case where the request determining means
determines that the request is the content request, and
for transmitting the meta data thus requested to the
source in a case where the request determining means
determines that the request is the meta data request.
[0537] Further, a method for controlling a content dis-
tributing device for transmitting, in response to a request,
data to a source which has transmitted the request, the
method managing (A) content and (B) meta data of the
content, the meta data containing (i) content-storage-lo-
cation information in which contentidentification informa-
tion for specifying the content and an address of another
content distributing device including the content are as-
sociated with each other or (ii) a storage-location address
indicative of a location of the content-storage-location
information, the method in accordance with the present
invention includes a request determining step of deter-
mining whether the request is a contentrequestor a meta
data request; and a transmitting step of transmitting the
content thus requested to the source in a case where it
is determined that, in the request determining step, the
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request is the content request, and of transmitting the
meta data thus requested to the source in a case where
it is determined that, in the request determining step, the
request is the meta data request.

[0538] According to the arrangement, the managing
means manages (A) content and (B) meta data of the
content, the meta data containing (i) content-storage-lo-
cation information in which content identification informa-
tion for specifying the content and an address of another
content distributing device including the content are as-
sociated with each otheror (ii) a storage-location address
indicative of a location of the content-storage-location
information, and the request determining means deter-
mines whether the request is a contentrequest or a meta
data request, and the transmitting means transmits the
content thus requested to the source in a case where the
request determining means determines that the request
is the content request, and for transmitting the meta data
thus requested to the source in a case where the request
determining means determines that the request is the
meta data request.

[0539] That is, upon receipt of a content request from
the content playing device, the content distributing device
directly transmits the content to the content playing de-
vice which is the source. Meanwhile, upon receipt of a
meta data request from the content playing device, the
content distributing device does not directly transmit the
content to the content playing device which is the source,
but transmits, to the content playing device which is the
source, an instruction to acquire the content from another
content distributing device including the content thus re-
quested. The content playing device which is the source
acquires the content thus requested from a designated
content distributing device. That is, in a case where the
content playing device requests to acquire the content
with use of meta data of the content, not the content dis-
tributing device which has received the meta data re-
quest, but the another content distributing carries out a
process for transmitting the content. The content playing
device, which is the source, can therefore acquire the
content.

[0540] Therefore, in a case where (i) the content play-
ing device requests to acquire a content with use of meta
data of the content and (ii) a load of a network which is
used to transmit data from the content distributing device
which has received the request from the content playing
device and a load of the content distributing device are
relatively large, the content playing device acquires the
content from another content distributing device. This
makes it possible to distribute the load of the network
which is used to transmit the data from the content dis-
tributing device and the load of the content distributing
device.

[0541] It is preferable that, in the content distributing
device in accordance with the present invention, the re-
questdetermining means determine whether the request
is the content request, the meta data request, or a con-
tent-storage-location information request including the
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storage-location address; and, in a case where the re-
quest determining means determines that the request is
the content-storage-location information including the
storage-location address, the transmitting means trans-
mit, to a device which is the source, the content-storage-
location information whose location is indicated by the
storage-location address.

[0542] According to the arrangement, the request de-
termining means determines whether the request is the
content request, the metadata request, or a content-stor-
age-location information request including the storage-
location address; and, in a case where the request de-
termining means determines that the request is the con-
tent-storage-location information including the storage-
location address, the transmitting means transmits, to a
device which is the source, the content-storage-location
information whose location is indicated by the storage-
location address.

[0543] Therefore, upon receipt of the meta data re-
quest from the content playing device, the content dis-
tributing device can send the content playing device with
not only content-storage-location information indicative
of a device from which the content corresponding to the
meta data is acquired, but also content-storage-location
information which indicates, when the content distribut-
ing device receives the content storage-location informa-
tion request from the playing device, a device from which
the content corresponding to the meta data is acquired.
By, for example, transmitting the content-storage-loca-
tion information request when the content is played, it is
possible to know the another content playing device in-
cluding the content can, therefore, know the another con-
tent distributing device including the content when the
content is played.

[0544] Accordingly, the content distributing device can
send the content playing device with highly accurate (cor-
rect) information, and the content playing device can re-
duce such an error thatthe content playing device cannot
acquire a requested content from a device from which
the content is acquired. This makes it possible to stably
acquire the content.

[0545] Further, it is preferable that a content distribut-
ing device in accordance with the present invention fur-
ther include: content-storage-location information ac-
quiring means for transmitting, to predetermined other
content distributing devices, an inquiry as to whether or
not the predetermined other content distributing devices
contain a predetermined content, and acquiring an ad-
dress of a content distributing device that has responded,
tothe inquiry, that the content distributing device includes
the predetermined content; content-storage-location in-
formation generating means for (A) generating content-
storage-location information by associating (i) the ad-
dress of the content distributing device including the pre-
determined content, which address has been acquired
by the content-storage-location information acquiring
means, with (ii) the content identification information for
specifying the predetermined content and (B) causing a
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storage section to store the content-storage-location in-
formation; and update determining means for determin-
ing whether to update the content-storage-location infor-
mation stored in the storage section, wherein, in a case
where the request determining means determines that
the request is the content-storage-location information
request including the storage-location address and the
update determining means determinesto update the con-
tent-storage-location information whose location is indi-
cated by the storage-location address, the content-stor-
age-location information acquiring means transmits the
inquiry to acquire the address, the content-storage-loca-
tion information generating means generates the con-
tent-storage-location information based on the address,
and the transmitting means transmits the content-stor-
age-location information to a device which is the source,
or, in a case where the request determining means de-
termines that the request is the content-storage-location
information request including the storage-location ad-
dress and the update determining means determines not
to update the content-storage-location information
whose location is indicated by the storage-location ad-
dress, the transmitting means transmits, to the device
which is the source, the content-storage-location infor-
mation whose location is indicated by the storage-loca-
tion address.

[0546] According to the arrangement, the request de-
termining means determines that the request is the con-
tent-storage-location information request including the
storage-location address and the update determining
means determines to update the content-storage-loca-
tion information whose location is indicated by the stor-
age-location address, the content-storage-location infor-
mation acquiring means transmits the inquiry to acquire
the address, the content-storage-location information
generating means generates the content-storage-loca-
tion information based on the address, and the transmit-
ting means transmits the content-storage-location infor-
mation to a device which is the source. Meanwhile, the
request determining means determines that the request
is the content-storage-location information request in-
cluding the storage-location address and the update de-
termining means determines not to update the content-
storage-location information whose location is indicated
by the storage-location address, the transmitting means
transmits, to the device which is the source, the content-
storage-location information whose location is indicated
by the storage-location address.

[0547] Thatis, in a case where the update determining
means determines not to update the content-storage-lo-
cation information stored in the storage section when the
content-storage-location information acquiring means
acquires the address of the content distributing device
including the requested content, the content-storage-lo-
cation information acquiring means acquires the address
from the content-storage-location information stored in
the storage section. Meanwhile, in a case where the up-
date determining means determines to update the con-
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tent-storage-location information stored in the storage
section, the content-storage-location information acquir-
ing means transmits the inquiry to thereby acquire the
address of the content distributing device including the
content thus requested.

[0548] Here, "a case where the update determining
means determines to update the content-storage-loca-
tion information whose location is indicated by the stor-
age-location address" means, for example, a case where
the content-storage-location information stored in the
storage section is old, or a case where the content-stor-
age-location information including content identification
information indicative of the requested content is not
stored in the storage section, i.e., a case where the con-
tent-storage-location information acquiring means has
never acquired before an address of a content distribut-
ing device including the content.

[0549] Therefore, in a case where the update deter-
mining means determines not to update the content-stor-
age-location information stored in the storage section,
the content-storage-location information acquiring
means can acquire the address of the content distributing
device including the required content by carrying out a
simple process, i.e. by using the address which has been
acquired before. This makes it possible to reduce the
process load of the content distributing device.

[0550] Further, by updating content-storage-location
information stored in the storage section, the content dis-
tributing device can send the content playing device with
highly accurate (correct) information, and the content
playing device can reduce such an error that the content
playing device cannot acquire a requested content from
a device from which the content is acquired. This makes
it possible to stably acquire the content.

[0551] Further, it is preferable that, in the content dis-
tributing device in accordance with the present invention,
the meta data can include a plurality of storage location
addresses each indicative of a location of content-stor-
age-location information which is set per unit into which
the content is divided at a predetermined time interval.
[0552] According to the arrangement, the meta data
can include a plurality of storage location addresses each
indicative of a location of content-storage-location infor-
mation which is set per unit into which the content is di-
vided at a predetermined time interval. Therefore, the
content distributing device can send, to the content play-
ing device, pieces of content-storage-location informa-
tion, each of which is sent per unit obtained by dividing
the content by a predetermined time interval.

[0553] The content distributing device can therefore
improve a degree of freedom of a device from which a
content is acquired more than that of the content playing
device. This makes it possible to distribute the load of
the network which is used to transmit data from the con-
tent distributing device and the load of the content dis-
tributing device.

[0554] Further, it is preferable that, in the content dis-
tributing device in accordance with the present invention,
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the content include a plurality of media segments; and
the content divided by the predetermined time interval
include at least one media segment.

[0555] According to the arrangement, the content di-
vided by the predetermined time interval includes at least
one media segment. It is therefore possible to manage,
per unit of a media segment, the degree of freedom of
the device from which the content is acquired.

[0556] Further, it is preferable that, in the content dis-
tributing device in accordance with the present invention,
the meta data include a content storage server list con-
taining the plurality of pieces of content-storage-location
information or a storage location address indicative of a
location of the content storage server list.

[0557] According to the arrangement, the meta data
includes a content storage server list including the plu-
rality of pieces of content-storage-location information or
a storage-location address indicative of the content stor-
age server list. The contentdistributing device can there-
fore cause the content playing device to acquire one of
the other content distributing devices which correspond
to the meta data. This makes it possible to distribute the
load of the network which is used to transmit data from
the contentdistributing device and the load of the content
distributing device.

[0558] Further, a content playing device for transmit-
ting a meta datarequesttothe contentdistributing device,
receiving the meta data in response to the request, and
acquiring the content in accordance with the meta data
thus received, the content playing device in the present
invention includes content acquiring means for acquiring
the content from another content distributing device in-
dicated by an address included in any one of the plurality
of pieces of content-storage-location information con-
tained in the content storage server list, when said con-
tent playing device receives the content storage server
listincluded in the meta data thus received, or when said
content playing device transmits a content-storage-loca-
tion information request with use of a storage-location
address included in the meta data thus received and re-
ceives, in response to the request, the content storage
server list; and acquiring location changing means for, in
a case where a receiving speed required to acquire the
content of the content acquiring means is slower than a
predetermined receiving speed, changing the another
content distributing device, from which the content is to
be acquired, to a still another content distributing device
indicated by another address, which is different from the
address, included in the content storage server list.
[0559] According to the arrangement, when the con-
tent playing device receives the content storage server
list, the content acquiring means acquires, on the basis
of the meta data thus received, the content from another
content distributing device indicated by an address in-
cluded in one of pieces of content-storage-location infor-
mation included in the content storage server list thus
received. In a case where a receiving speed required for
the content acquiring means to acquire the content is
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slower than the predetermined receiving speed, the ac-
quiring location changing means changes the another
content distributing device, from which the content is to
be acquired, to a still another content distributing device
indicated by another address, which is different from the
address, included in the content storage server list.
[0560] The contentplaying device can, therefore, keep
areceiving speed required to acquire content faster than
apredetermined receiving speed, and can stably acquire
the content without causing a huge delay.

[0561] Thedelayinacquiring of content may be caused
by, for example, the following reason: an increase in
throughput of a content distributing device from which
the content is acquired; or a deterioration in communica-
tion status of a network between the content playing de-
vice and the content distributing device from which the
contentis acquired. The content playing device changes,
due to the delay, the content distributing device, from
which the content is acquired, to another content distrib-
uting device which is different from the content distribut-
ing device, so that it is possible to effectively use resourc-
es for (i) the content distributing device from which the
content is acquired and (ii) a network between a content
playing device for acquiring the content and the content
distributing device from which the content is acquired.
[0562] Further, a contentdistributing system in accord-
ance with the present invention includes the content dis-
tributing device, a relaying device for requesting the con-
tent distributing device to transmit a content, possessing
the content thus requested, and transferring the content
thus requested to a content playing device, the content
playing device for transmitting, to the content distributing
device, a content request to request the content so as to
acquire the content from the content distributing device,
and for transmitting, to the content distributing device, a
meta data request to request meta data of the content,
receiving the meta data from the content distributing de-
vice, and acquiring, on the basis of the meta data thus
received, the content corresponding to the meta data.
[0563] According to the arrangement, the content dis-
tributing system has an effect same as that of the content
distributing device.

[0564] Notethatthe contentdistributing device may be
achieved by a computer. In this case, the presentinven-
tion encompasses a controlling program for realizing the
content distributing device with use of computer by op-
erating the computer as each means of the content dis-
tributing device and a computer readable recording me-
dium in which the controlling program is stored.

[Supplementary description]

[0565] The present invention is not limited to the de-
scription of the embodiments above, and can be modified
in numerous ways by a skilled person as long as such
modification falls within the scope of the claims. An em-
bodiment derived from a proper combination of technical
means disclosed in different embodiments is also en-
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compassed in the technical scope of the present inven-
tion.

[0566] Each block of the server 2, the proxy 3, and the
client 4, especially, the server controlling section 14, the
proxy controlling section 22, and the client control section
32 can be configured by means of hardware logic or can
alternatively be realized by software with use of a CPU
(Central Processing Unit) as follows.

[0567] Specifically, the server 2, the proxy 3, and the
client 4 each include: a CPU, such as an MPU, for exe-
cuting commands of a program to realize each function;
a ROM (Read Only Memory) which stores the program;
a RAM (Random Access Memory) in which the program
is developed in an executable format; and a storage de-
vice (recording medium), such as a memory, which
stores the program and various kinds of data. Further,
the object of the present invention can be also realized
in such a manner that: recording media are provided to
the server 2, the proxy 3, and the client 4, respectively,
which recording media have stored program codes (ex-
ecution mode program, intermediate code program, and
source program) (serving as software for realizing the
aforementioned functions) of control programs of the
server 2, the proxy 3, and the client 4 so as to be readable
by a computer; and the program codes stored in the re-
cording medium are read out and carried out by the com-
puter (or CPU or MPU).

[0568] Examplesofthe recording medium encompass:
tapes such as amagnetic tape and a cassette tape; disks
such as magnetic disks (e.g., a floppy (registered trade-
mark) disk and a hard disk) and optical disks (e.g., a
CD-ROM, an MO, an MD, a DVD, and a CD-R); cards
such as an IC card (including a memory card) and an
optical card; and semiconductor memories (e.g., a mask
ROM, an EPROM, an EEPROM, and a flash ROM).
[0569] Further, the server 2, the proxy 3, and the client
4 may be configured to be connected to a communication
network, and the program code may be supplied via the
communication network. The communication network is
not particularly limited, and examples of the communica-
tion network encompass the Internet, an intranet, an ex-
tranet, a LAN, an ISDN, a VAN, a CATV communication
network, a virtual private network, a telephone network,
a mobile communication network, and a satellite com-
munication network. In addition, a transmission medium
constituting the communication network is not particular-
ly limited, and examples of the transmission medium en-
compass: wired transmission media such as IEEE1394,
a USB, a power-line carrier, a cable TV line, a telephone
line,and an ADSL; and wireless transmission mediasuch
as infraredrays(e.g., IrDA and a remote controller), Blue-
tooth (registered trademark), 802.11 wireless, an HDR,
a cell-phone network, and a satellite line, and a digital
terrestrial network. Note that the present invention may
be also realized by a computer data signal which has the
program codes specified with electronic transmission
and is embedded in a carrier wave.
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118
Industrial Applicability

[0570] The present invention can be applied to a con-
tent distributing system for distributing a content to a cli-
ent from a server in response to a request transmitted
from the client for playing the content, and a content dis-
tributing device, a relaying device, and a content playing
device for configuring the content distributing system.

Reference Signs List
[0571]

1, 1a, 1b, 1c content distributing system

2 server (content distributing device)

3 proxy (relaying device)

4 client (content playing device, relaying device) 15
response executing section (determining section,
content transmitting means, content-acquiring-loca-
tion instructing means, transmission record creating
means, request determining section, transmitting
means)

16 relaying device specifying section (content-ac-
quiring-location instructing means, distance calcu-
lating means)

17 content-storage-location information generating
section (content-storage-location information gener-
ating means)

18 acquiring location specifying section (con-
tent-storage-location information acquiring means,
content-storage-location information generating
means, update determining means)

35 response/ request executing section (content ac-
quiring means)

37 relaying device selecting section (relaying device
changing means)

38 acquiring location specifying section (acquiring
location changing means)

Claims

1. A content distributing device for transmitting, in re-
sponse to a request, a content to a source which is
a sender of the request,
the content distributing device comprising:

determining means for determining whether the
source is (A) a relaying device for receiving the
content thus requested and possessing and
transferring the content to a content playing de-
vice or (B) the content playing device for playing
the content thus requested;

content transmitting means for transmitting, in
response to the request, the content thus re-
guested to the relaying device in a case where
the determining means determines that the
source is a relaying device;
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content-storage-location information generat-
ing means for generating content-storage-loca-
tion information by associating (A) content iden-
tification information for specifying the content
transmitted by the content transmitting means
with (B) an address of the relaying device, which
is a destination to which the content is to be
transmitted, or an address of the content playing
device, to which the content is to be transferred
from the relaying device; and
content-acquiring-location instructing means for
transmitting, in response to the request, an in-
struction to the content playing device which is
the source in a case where the determining
means determines that the source is a content
playing device, which instruction is to acquire
the content from (i) a relaying device indicated
by an address that the content-storage-location
information associates with the content identifi-
cation information indicative of the content thus
requested or (ii) a content playing device indi-
cated by an address that the content-storage-
location information associates with the content
identification information indicative of the con-
tent thus requested.

The content distributing device as set forth in claim
1, wherein

the determining means determines that, in a case
where the request contains transmission path infor-
mation indicative of a transmission path via which
the request is transferred, the source is a relaying
device and, in a case where the request does not
contain the transmission path information, the
source is a content playing device.

The content distributing device as set forth in claim
1 or 2, wherein

in a case where there are a plurality of pieces of the
content-storage-location information which include
a plurality of addresses, respectively, each of the
plurality of addresses being associated with the con-
tent identification information indicative of the con-
tent thus requested, the content-acquiring-location
instructing means (A) creates a content-storage-lo-
cation list including the plurality of addresses includ-
ed in the plurality of pieces of content-storage-loca-
tion information and (B) transmit, to the content play-
ing device which is the source, an instruction to ac-
quire the content from (1) a relaying device indicated
by an address included in the content-storage-loca-
tion list thus created or (ll) a content playing device
indicated by an address included in the content-stor-
age-location list thus created.

The content distributing device as set forth in claim
3, wherein:
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the content-storage-location information gener-
ating means generates the content-storage-lo-
cation information by associating (A) the content
identification information indicative of the con-
tent which has been transmitted by the content
transmitting means with (B) date and time when
the content transmitting means has transmitted
the content; and

the  content-acquiring-location  instructing
means creates the content-storage-location list
by () arranging the plurality of addresses, which
are contained in the plurality of pieces of con-
tent-storage-location information, on the basis
of date and time associated with the content
identification information and (II) adding priori-
ties to the plurality of addresses so that an ad-
dress having later date and time gets a higher
priority.

5. A content distributing device as set forth in claim 3,

further comprising:

distance calculating means for calculating, on
the basis of an address included in any one of
the plurality of pieces of content-storage-loca-
tion information, a physical or network-structural
distance between (A) a relaying device or a con-
tent playing device which is indicated by the ad-
dress and (B) the content playing device thatthe
content-acquiring-location instructing means in-
structs on a device from which the content is
acquired, wherein:

the content-acquiring-location instructing
means creates the content-storage-loca-
tion list by (1) arranging the plurality of ad-
dresses, which are included in the respec-
tive plurality of pieces of content-storage-
location information, on the basis of distanc-
es calculated by the distance calculating
means, and (II) adding priorities to the plu-
rality of addresses so that an address hav-
ing a shorter distance gets a higher priority.

6. A contentdistributing device as set forth in any one

of claims 1 through 5, further comprising:

transmission record creating means for creating
a response transmission record by associating
(A) a destination to which a response is trans-
mitted in response to the request with (B) date
and time when the response has been transmit-
ted,

wherein, with reference to response transmis-
sion record created by the transmission record
creating means, the content-acquiring-location
instructing means transmits, to the content play-
ing device which is the source, an instruction to
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acquire the content from a relaying device or a
content playing device which (i) is indicated by
an address that the content-storage-location in-
formation associates with the content thus re-
quested and (ii) is not included in the response
transmission record within a predetermined time
period.

A content playing device for (A) transmitting a re-
questto a content distributing device recited in claim
3, (B) receiving the content-storage-location list in
response to the request, and (C) acquiring the con-
tent thus requested from a relaying device or a con-
tent playing device which is indicated by an address
included in the content-storage-location list thus re-
ceived,

wherein, in a case where a receiving speed required
to acquire the contentis slower than a predetermined
receiving speed, the relaying device or the content
playing device, from which the content is acquired,
is changed to a relaying device or a content playing
device which is indicated by another address includ-
ed in the content-storage-location list.

A content playing device for (A) transmitting a re-
questto a content distributing device recited in claim
4 or 5, (B) receiving the content-storage-location list
in response to the request, and (C) acquiring a re-
guested content from a relaying device or a content
playing device indicated by an address which is the
highest on the content-storage-location list thus re-
ceived,

the content playing device comprising

relaying device changing means for, in a case where
a receiving speed required to acquire the content is
slower than a predetermined receiving speed,
changing a relaying device or a content playing de-
vice, from which the requested content is to be ac-
quired, to a relaying device or a content playing de-
vice indicated by an address which is the second
highest on the content-storage-location list.

A content distributing system, comprising:

a content distributing device recited in any one
of claims 1 through 6;

arelaying device for requesting the content dis-
tributing device to transmit a content, possess-
ing the content thus requested, and transferring
the content thus requested to a content playing
device; and

a content playing device for requesting the con-
tent distributing device to transmit a content and
acquiring the content thus requested from a de-
vice designated by the content distributing de-
vice.

10. A method for controlling content distributing device
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for transmitting, in response to a request, a content
to a source which is a sender of the request,
the method comprising:

a determining step of determining whether the
source is (A) a relaying device for receiving the
content thus requested and possessing and
transferring the content to a content playing de-
vice or (B) the content playing device for playing
the content thus requested;

a content transmitting step of transmitting, in re-
sponse to the request, the contentthus request-
ed to the relaying device in a case where it is
determined that, in the determining step, the
source is a relaying device;

a content-storage-location information generat-
ing step of generating content-storage-location
information by associating (A) content identifi-
cation information for indicating the content
transmitted in the content transmitting step with
(B) an address of the relaying device, which is
a destination to which the content is to be trans-
mitted, or an address of the content playing de-
vice, to which the content is to be transferred
from the relaying device; and

a content-acquiring-location instructing step of
transmitting, in response to the request, an in-
struction to the content playing device which is
the source in a case where it is determined that,
in the content-storage-location information gen-
erating step, the source is the content playing
device, which instruction is to acquire the con-
tent from (i) a relaying device indicated by an
address associated, in the content-storage-lo-
cation information, with the content identification
information indicative of the content thus re-
quested or (ii) a content playing device indicated
by an address associated, in the content-stor-
age-location information, with the content iden-
tification information indicative of the content
thus requested.

11. A content distributing device for transmitting, in re-

sponse to a request, a content to a source which is
a sender of the request,
the content distributing device comprising:

determining means for determining whether the
source is (A) a relaying device for receiving the
content thus requested and possessing and
transferring the content to a content playing de-
vice or (B) the content playing device for playing
the content thus requested;

content-storage-location information acquiring
means for acquiring, in response to the request,
an address of another content distributing de-
vice possessing the content thus requested,
amaong predetermined other content distributing
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devices, in a case where the determining means
determines that the source is a content playing
device; and

content-acquiring-location instructing means for
transmitting, to the content playing device which
is the source, an instruction to acquire the con-
tent from the another content distributing device
which is indicated by the address acquired by
the content-storage-location information acquir-
ing means.

The content distributing device as set forth in claim
11, wherein

the content-storage-location information acquiring
means transmits, to the predetermined other content
distributing devices, an inquiry as to whether or not
the predetermined other contentdistributing devices
include the content thus requested, so as to acquire
the address ofthe another contentdistributing device
that has responded, to the inquiry, that the content
distributing device possesses the content thus re-
quested.

A content distributing device as set forth in claim 12,
further comprising

content-storage-location information generating
means for (A) generating content-storage-location
information by associating (i) the address of the an-
other content distributing device including the con-
tent, which address has been acquired by the con-
tent-storage-location information acquiring means,
with (i) the content identification information indica-
tive of the content and (B) causing a storage section
to store the content-storage-location information,
wherein

the content-storage-location information acquiring
means (i) reads out the content-storage-location in-
formation from the storage section, and (il) acquires
the address, associated with the content identifica-
tion information, from the content-storage-location
information in a case where the content-storage-lo-
cation information thus read out contains the content
identification information indicative of the content
thus requested, or transmits the inquiry to thereby
acquire the address of the another content distribut-
ing device possessing the content thus requested in
a case where the content-storage-location informa-
tion thus read out does not contain the contentiden-
tification information indicative of the content thus
requested.

The content distributing device as set forth in any
one of claims 11 through 13, wherein:

the content-storage-location information acquir-
ing means (i) acquires a plurality of addresses
included in a plurality of content distributing de-
vices, respectively, each of the plurality of con-
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tent distributing devices including the content
thus requested, and (ii) creates a content stor-
age server listincluding the plurality of address-
es thus acquired and content identification infor-
mation indicative of the content; and

the  content-acquiring-location  instructing
means transmits, to the content playing device
which is the source, an instruction to acquire the
content from the another contentdistributing de-
vice indicated by the address included in the
content storage server list created by the con-
tent-storage-location information acquiring
means.

A content playing device for (A) transmitting a re-
guestto a content distributing device recited in claim
14, (B) receiving the content storage server list in
response to therequest, and (C) acquiring arequest-
ed content from another content distributing device
indicated by one of a plurality of addresses included
in the content storage server list thus received,

the content playing device comprising

acquiring location changing means for, in a case
where a receiving speed required to acquire the con-
tentis slower than a predetermined receiving speed,
changing the another content distributing device,
from which the requested content is to be acquired,
to another content distributing device indicated by
another address, which is different from the one of
the plurality of addresses, included in the content
storage server list.

A content distributing system, comprising:

a content distributing device recited in any one
of claims 11 through 14,

a relaying device for requesting the content dis-
tributing device to transmit a content, possess-
ing the content thus requested, and transferring
the content thus requested to a content playing
device; and

the content playing device for requesting the
content distributing device to transmit the con-
tent, and acquiring the content thus requested
from a device designated by the content distrib-
uting device.

A method for controlling a content distributing device
for transmitting, in response to a request, a content
to a source which is a sender of the request,

the method comprising:

a determining step of determining whether the
source is (A) a relaying device for receiving the
content thus requested and possessing and
transferring the content to a content playing de-
vice or (B) the content playing device for playing
the content thus requested;
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a content-storage-location information acquir-
ing step of acquiring, in response to the request,
an address of another content distributing de-
vice including the content thus requested,
among other content distributing devices con-
nected to the content distributing device, in a
case where it is determined that, in the deter-
mining step, the source is the content playing
device; and

a content-acquiring-location instructing step of
transmitting, to the content playing device which
is the source, an instruction to acquire the con-
tent from the another content distributing device
which is indicated by the address acquired in
the content-storage-location information acquir-
ing step.

18. A content distributing device for transmitting, in re-
sponse to a request, data to a source which has
transmitted the request,
the content distributing device comprising:

managing means for managing (A) content and
(B) meta data of the content, the meta data con-
taining (i) content-storage-location information
in which content identification information for
specifying the contentand an address of another
content distributing device including the content
are associated with each other or (ii) a storage-
location address indicative of a location of the
content-storage-location information;

request determining means for determining
whether the request is a content request or a
meta data request; and

transmitting means for transmitting the content
thus requested to the source in a case where
the request determining means determines that
the requestis the contentrequest, and for trans-
mitting the meta data thus requested to the
source in a case where the request determining
means determines that the request is the meta
data request.

19. The content distributing device as set forth in claim
18, wherein:

the request determining means determines
whether the request is the content request, the
metadatarequest, or a content-storage-location
information request including the storage-loca-
tion address; and

in a case where the request determining means
determines that the request is the content-stor-
age-location information including the storage-
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20. A contentdistributing device as set forth in claim 19,
further comprising:

content-storage-location information acquiring
means for transmitting, to predetermined other
content distributing devices, an inquiry as to
whether or not the predetermined other content
distributing devices includes a predetermined
content, and acquiring an address of another
content distributing device that has responded,
to the inquiry, that the another content distribut-
ing device includes the predetermined content;
content-storage-location information generat-
ing means for (A) generating content-storage-
location information by associating (i) the ad-
dress of the another content distributing device
including the predetermined content, which ad-

dress has been acquired by the content-stor-
age-location information acquiring means, with
(i) the content identification information for
specifying the predetermined content and (B)
causing a storage section to store the content-
storage-location information; and

update determining means for determining
whether to update the content-storage-location
information stored in the storage section, where-
in

in a case where the request determining means
determines that the request is the content-stor-
age-location information request including the
storage-location address and the update deter-
mining means determines to update the content-
storage-location information whose location is
indicated by the storage-location address, the
content-storage-location information acquiring
means transmits the inquiry to acquire the ad-
dress, the content-storage-location information
generating means generates the content-stor-
age-location information based on the address,
and the transmitting means transmits the con-
tent-storage-location information to a device
which is the source, or, in a case where the re-
guest determining means determines that the
request is the content-storage-location informa-
tion request including the storage-location ad-
dress and the update determining means deter-
mines not to update the content-storage-loca-
tion information whose location is indicated by
the storage-location address, the transmitting
means transmits, to the device which is the
source, the content-storage-location informa-
tion whose location is indicated by the storage-
location address.

location address, the transmitting means trans- 55 21. The content distributing device as set forth in claim

mits, toadevice which is the source, the content- 20, wherein

storage-location information whose location is the meta data can include a plurality of storage lo-

indicated by the storage-location address. cation addresses each indicative of a location of con-
64
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tent-storage-location information which is set per
unit into which the content is divided at a predeter-
mined time interval.

The content distributing device as set forth in claim
21, wherein:

the content includes a plurality of media seg-
ments; and

the content divided at a predetermined time in-
terval includes at least one media segment.

The content distributing device as set forth in any
one of claims 20 to 22, wherein

the meta data includes a content storage server list
containing the plurality of pieces of content-storage-
location information or a storage location address
indicative of a location of the content storage server
list.

A content playing device for transmitting a meta data
request to a content distributing device recited in
claim 23, receiving the meta data in response to the
request, and acquiring the content in accordance
with the meta data thus received,

the content playing device comprising

content acquiring means for acquiring the content
from another contentdistributing device indicated by
an address included in any one of the plurality of
pieces of content-storage-location information con-
tained in the content storage server list, when said
content playing device receives the content storage
server list included in the meta data thus received,
orwhen said content playing device transmits a con-
tent-storage-location information request with use of
a storage-location address included in the meta data
thus received and receives, in response to the re-
guest, the content storage server list; and
acquiring location changing means for, in a case
where areceiving speed required to acquire the con-
tent of the content acquiring means is slower than a
predetermined receiving speed, changing the anoth-
er contentdistributing device, fromwhich the content
is to be acquired, to a stillanother content distributing
device indicated by another address, which is differ-
entfromthe address, included inthe content storage
server list.

A content distributing system, comprising:

a content distributing device recited in any one
of claims 18 to 23,

arelaying device for requesting the content dis-
tributing device to transmit a content, possess-
ing the content thus requested, and transferring
the content thus requested to a content playing
device,

the content playing device for transmitting, to
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the content distributing device, a content re-
guest torequest the content so as to acquire the
content from the content distributing device, and
for transmitting, to the content distributing de-
vice, a meta data request to request meta data
of the content, receiving the meta data from the
contentdistributing device, andacquiring, onthe
basis of the meta data thus received, the content
corresponding to the meta data.

A method for controlling a content distributing device
for transmitting, in response to a request, data to a
source which has transmitted the request, the meth-
od managing (A) content and (B) meta data of the
content, the meta data containing (i) content-stor-
age-location information in which content identifica-
tion information for specifying the content and an ad-
dress of another contentdistributing device including
the content are associated with each other or (ii) a
storage-location address indicative of a location of
the content-storage-location information,

the method comprising

a request determining step of determining whether
the request is a content request or a meta data re-
quest; and

a transmitting step of transmitting the content thus
requested to the source in a case where it is deter-
mined that, in the request determining step, the re-
quest is the content request, and of transmitting the
meta data thus requested to the source in a case
where it is determined that, in the request determin-
ing step, the request is the meta data request.

A controlling program for causing a content distrib-
uting device recited in any one of claims 1 through
6, 11 through 14, and 18 through 23 to operate, the
controlling program causing a computer to function
as each means.

A computer readable recording medium in which a
controlling program recited in claim 27 is recorded.
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FIG. 4
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FIG. 5
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FIG. 8

(a) Session 110 “Client 4a To Server 2” Content Request (111)
GET /content! HTTP/1.1  }Request Line
Accept: video/mp4
Host: example.com

(b ) Session 110 “Server 2 To Client 4a” Response(113)
HTTP/1.1 305 Use Proxy } Response Line
Location: http://example-proxyi.com  }Header

Header

( ¢ ) Session 120 “Client 4a To Proxy 3a” Content Request(121)
GET http://example.com/content1 HTTP/1.1
Accept: video/mp4
Host: example.com

(d) Session 120 “Proxy 3a To Server 2” Content Request(123)
GET /content1 HTTP/1.1
Accept: video/mp4
Host: example.com
Via: 1.1 example-proxy1.com

(e ) Session 120 “Server 2 To Proxy 3a” Content Transmission(124)
HTTP/1.1 200 OK FResponse Line
Date: Sun, 31 May 2013 13:53:38 GMT
Cache-Control: must-revalidate Header
Content-type: video/mp4

{binary-data: content1} FBody

( f ) Session 120 “Proxy 3a To Client 4a” Content Transmission(126)
HTTP/1.1 200 OK
Cache-Control: must-revalidate
Content-type: video/mp4
Via: 1.1 example-proxy1.com

{binary data: content1}
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FIG. 9

(a) Session 130 “Client 4b To Server 2” Content Request(131)
GET /content2 HTTP/1.1
Accept: video/mp4
Host: example.com

(b) Session 130 “Server 2 To Client 4b” Response(133)
HTTP/1.1 305 Use Proxy
Location: http://example-proxy2.com

(¢ ) Session 140 “Client 4b To Proxy 3b” Content Request(141)
GET http://fexample.com/content2 HTTP/1.1-
Accept. video/mp4
Host: example.com

(d) Session 140 “Proxy 3b To Server 2” Content Request(143)
GET /content2 HTTP/1.1
Accept: video/mp4
Host: example.com
Via: 1.1 example-proxy2.com

(e) Session 140 “Server 2 To Proxy 3b” Content Transmission(144)
HTTP/1.1 200 OK
Date: Sun, 31 May 2013 15:03:08 GMT
Cache-Control: must-revalidate
Content-type: video/mp4

{binary-data: content2}

( f) Session 140 “Proxy 3b To Client 4b” Content Transmission(146)
HTTP/1.1 200 OK
Cache-Control: must-revalidate
Content-type: video/mp4
Via: 1.1 example-proxy2.com

{binary data: content2}
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FIG. 10

(a) Session 150 “Client 4a To Server 2” Content Request(151)
GET /content2 HTTP/1.1
Accept: video/mp4
Host: example.com

(b) Session 150 “Server 2 To Client 4a” Response(153)
HTTP/1.1 305 Use Proxy
Location: http://example-proxy2.com

(c) Session 160 “Client 4a To Proxy 3b” Content Request(161)
GET http://example.com/content2 HTTP/1.1
Accept: video/mp4
Host: example.com

(d) Session 160 “Proxy 3b To Server 2” Conditional Content Request(163)
GET /contenf2 HTTP/1.1
If-Modified-Since Sun, 31 May 2013 15:03:08 GMT
Accept: video/mp4
Host: example.com
Via: 1.1 example-proxy2.com

(e ) Session 160 “Server 2 To Proxy 3b” Response(165)
HTTP/1.1 304 Not Modified
Date: Mon, 01 Jun 2013 08:05:30 GMT

( f) Session 160 “Proxy 3b To Client 4a” Content Transmission(166)
HTTP/1.1 200 OK
Cache-Control: must-revalidate
Content-type: video/mp4
Via: 1.1 example-proxy2.com

{binary data: content2}
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FIG. 17
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F1G. 18

(a) Session 210 “Client 4¢ To Server 2” Content Request(211)
GET /content1 HTTP/1.1
Accept: video/mp4
Host: example.com

(b) Session 210 “Server 2 To Client 4c” Response(213)
HTTP/1.1 305 Use Proxy
Location: http:/fexample-proxy1.com

(¢ ) Session 220 “Client 4c To Proxy 3” Content Request(221)
GET http://example.com/content! HTTP/1.1
Accept: video/mp4
Host: example.com

(d) Session 220 “Proxy 3 To Server 2” Content Request(223)
GET /content1 HTTP/1.1
Accept: video/mp4
Host: example.com
Via: 1.1 example-proxy1.com
(e ) Session 220 “Server 2 To Proxy 3” Content Transmission(224)
HTTP/1.1 200 OK
Date: Sun, 31 May 2013 13:53:38 GMT
Cache-Control: must-revalidate
Content-type: video/mp4

{binary-data: content1}

( f) Session 220 “Proxy 3 To Client 4¢” Content Transmission(226)
HTTP/1.1 200 OK
Cache-Control: must-revalidate
Content-type: video/mp4
Via: 1.1 example-proxy1.com

{binary data: content1}
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FIG. 19

(@) Session 230 “Client 4d To Server 2” Content Request(231)
GET /content1 HTTP/1.1
Accept: video/mp4
Host: example.com

(b)) Session 230 “Server 2 To Client 4d” Response(233)
HTTP/1.1 305 Use Proxy
Location: http:/example-clientt.com

( ¢ ) Session 240 “Client 4d To Client 4c” Content Request(241)
GET http://example.com/content1 HTTP/1.1
Accept: video/mp4
Host: example.com

(d) Session 240 “Client 4c To Server 2” Conditional Content Request(243)
GET /content1! HTTP/1.1
If-Modified-Since Sun, 31 May 2013 13:53:38 GMT
Accept: video/mp4
Host: example.com
Via: 1.1 example-client1.com

( e) Session 240 “Server 2 To Client 4c” Response(245)
HTTP/1.1 304 Not Modified
Date: Mon, 01 Jun 2013 08:05:30 GMT

( f) Session 240 “Client 4c To Client 4d” Content Transmission(246)
HTTP/1.1 200 OK
Cache-Control: must-revalidate
Content-type: video/mp4
Via: 1.1 example-client1.com

{binary data: content1}
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FIG. 27

( a) Session 310 “Client 4e To Server 2” Content Request(311)
GET /content1/0 HTTP/1.1
Accept: video/mp4, multipart/media-segment
Host: example.com

(b ) Session 310 “Server 2 To Client 4¢” Response (313)
HTTP/1.1 305 Use Proxy
Location: http://fexample-proxy1.com
X-Alternative-Proxy-List: http://fexample-client2.com, http://example-proxy3.com

(c) Session 330 “Client 4e¢ To Proxy 3a” Content Request(331)
GET http://fexample.com/content1/0 HTTP/1.1
Accept: video/mp4, multipart/media-segment
Host: example.com

(d) Session 330 “Proxy 3a To Server 2" Content Request(333)
GET /content1/0 HTTP/1.1
If-Modified-Since: Sat, 30 May 2013 15:35:568 GMT
Accept: video/mp4, multipart/media-segment
Host: example.com
Via: 1.1 example-proxy1.com

(&) Session 330 “Server 2 To Proxy 3a” Response(335)
HTTP/1.1 304 Not Modified
Date: Sun, 31 May 2013 13:53:38 GMT

{ £ ) Session 330 “Proxy 3a To Client 4e” Content Transmission(336)
HTTP/1.1 200 OK

Content-Location: http://fexample.com/content1/0
Cache-Control: must-revalidate

Via: 1.1 example-proxy1.com
X-Media-Segment-index: 1/60

—THIS_STRING_SEPARATES
Content-type: video/mp4
X-Timestamp: 0.0

{binary-data: movie fragment 1}

—~THIS_STRING_SEPARATES
Content-type: video/mp4
X-Timestamp: 59.0

{binary-data: movie fragment 60}

~THIS_STRING_SEPARATES--

Content-type: mutipartmedia-segment; boundary=THIS_STRING_SEPARATES
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FIG. 28

( a) Session 360 “Client 4e To Client 4’ Content Request(361)
GET http:/fexample.com/content1/1 HTTP/1.1
Accept: video/mp4, multipart/media-segment
Host: example.com

(b) Session 360 “Client 4f To Server 2” Content Request(363)
GET /content1/1 HTTP/1.1
If-Modified-Since: Thu, 28 May 2013 8:38:05 GMT
Accept: video/mp4, multipart/media-segment
Host: example.com
Via: 1.1 example-client2.com

(c) Session 360 “Server 2 To Client 4’ Response (365)
HTTP/1.1 304 Not Modified
Date: Sun, 31 May 2013 13:55:03 GMT

(d) Session 360 “Client 4f To Client 4e” Content Transmission(366)
HTTP/1.1 200 OK
Content-type: mutipart/media-segment; boundary=THIS_STRING_SEPARATES
Content-Location: http://example.com/content1/1
Cache-Control: must-revalidate
Via: 1.1 example-client2.com
X-Media-Segment-Index: 2/60

—~THIS_STRING_SEPARATES
Content-type: video/mp4
X-Timestamp: 60.0

{binary-data: movie fragment 61}

~-THIS_STRING_SEPARATES
Content-type: video/mp4
X-Timestamp: 119.0

{binary-data: movie fragment 120}

~THIS_STRING_SEPARATES-
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FI1G. 32

START

Transmit Content Request To Server ~ 8621

|

Receive Content-Storage—-Location List And/Or
X ~—S721
Content—Storage—Server List

Select Relaying Device Or Server To Acquire Content From
Received Content—Storage—Location List And/Or Content-
’ Storage—Server List

~$722

Transmit Content Request To Selected Device From L5723
Which Content Is Acquired

I

Acquisition And Play Process Of Media
Segments

~S724

All Media Segments
Were Received?

Change Device From
Which Content Is Acquired?

Select Again Relaying Device Or Server To Acquire 5726
Content From Received Content—Storage—Location List
And/Or Content-Storage—Server List

END
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FI1G. 34

(a) Session 810 “Server 2a To Client 4g” Response(819)

HTTP1.1 305 Use Proxy

Location: http://example-proxy1.com

X-Alternative-Proxy-List: http:.//example-client2.com, http://example-proxy3.com
X-Alternative-Server-List: hitp://srv2.example.com, http.//srv3.example.com

(b)) Session 810 “Server 2a To Client 4g” Response(819)
HTTP1.1 303 See Other

Location: http://srv2.example.com/content1/0
X-Alternative-Server-List: hitp://srv3.example.com

99

Page 99 of 108



EP 2 597 869 A1

FIG. 35

(a) <?xml version="1.0" encoding="UTF-8" standalone="no" 7>
<MPD
mediaPresentationDuration="PT120S minBufferTime="PT1S" type="OnDemand" >

<Period id="0">
<Group mimeType="video/3gpp; codecs="avci,mp4a™ lang="jp">
<SegmentinfoDefault >
<BaseURL>http://srv2.example.com/</BaseURL>
<BaseURL>http://srv3.example.com/</BaseURL>
</SegmentinfoDefault>
<Representation bandwidth="19000000" id="1">
<Segmentinfo>
<Url sourceURL="content1/0.mp4"/>
<Ur sourceURL="content1/1.mp4"/>
<Url sourceURL="content1/2. mp4"/>
<Url sourceURL="content1/3.mp4"/>
<Ur sourceURL="content1/4.mp4"/>
<Un sourceURL="content1/5.mp4"/>
<Urt sourceURL="content1/6.mp4"/>
<Url sourceURL=“content1/7.mp4"/>
<Url sourceURL="content1/8.mp4"/>
<Ur sourceURL="content1/9.mp4"/>
<Ur sourceURL="content1/10.mp4"/>
<Ud sourceURL="contentt/11.mp4"/>
</Segmentinfo>
</Representation>
</Group>
</Period>
</MPD>

(b) <?7xml version="1.0" encoding="UTF-8" standalone="no" 7>
<MPD
mediaPresentationDuration="PT120S*minBufferTime="PT1S" type="OnDemand" >

<Period id="0">
<Group mimeType="video/3gpp; codecs="avc1,mp4a
<SegmentinfoDefault >
<BaseURL>http://srv2.example.com/</BaseURL>
<BaseURL>http://srv3.example.com/</BaseURL>
</SegmentinfoDefault>
<Representation bandwidth="19000000" id="1">
<Segmentinfo>
<Ur sourceURL="content1/0.mp4"/>
<Ur sourceURL="“content1/1.mp4"f>
<Ur sourceURL="content1/2.mp4"/>
</Segmentinfo>
</Representation>
<Representation bandwidth="4000000" id="2">
<Segmentinfo>
<Urd sourceURL="content2/0.mp4"/>
<Url sourceURL="content2/1.mp4"/>
<Url sourceURL="content2/2. mp4"/>
</Segmentinfo>
</Representation>
</Group>
</Period>

lang=van>

</MPD>
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FI1G. 36

<?xml version="1.0" encoding="UTF-8" standalone="no" ?>
<MPD
mediaPresentationDuration="PT120S minBufferTime="PT1S" type="OnDemand" >

<Period id="0">
<Group

xlink:href ="http://fexample.com/contenti/resource1.xml®

xlink:actuate="onRequest"

mimeType="video/3gpp; codecs="avc1,mp4a" lang="jp"/>

</Period> :

</MPD>
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FIG. 37

EP 2 597 869 A1

<Group mimeType="video/3gpp, codecs="avc1,mp4a" lang="jp">
<SegmentinfoDefault >
<BaseURL>http://srv2.example.com/</BaseURL>
<BaseURL>http://srv3.example.com/</BaseURL>
</SegmentinfoDefault>
<Representation bandwidth="19000000" id="1">
<Segmentinfo>
<Url sourceURL="content1/0.mp4"/>
<Url sourceURL="content1/1.mp4"/>
<Url sourceURL="content1/2.mp4"/>
<Url sourceURL="content1/4.mp4"/>
<Url sourceURL="content1/5.mp4"/>
<Url sourceURL="content1/6.mp4"/>
<Url sourceURL="content1/70.mp4"/>
<Url sourceURL="content1/8.mp4"/>
<Url sourceURL="content1/9.mp4"/>
<Url sourceURL="content1/10.mp4"/>
. <Url sourceURL=*content1/11.mp4"/>
</Segmentinfo>
</Representation>
</Group>
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FIG. 40
START
Transmit MPD Data Request To Server ~ 8921
I
Receive MPD Data ~5922
.|
/]
Analyze MPD Data And Select Playing Content $923
xternal Resource Is NO
Needed To Acquire Media
Segment?
YES
Request External Resource Data 5925
l
~S931 ]
Media Segments In Receive External Resource Data ~—8926
Next Period Are To
Be Played l
Update MPD With External Resource Data 8927
=
,\
Acquire Content—Storage-Server List And Select L5998
Server
>{
Request Media Segment To Selected Server ~—5929
Acquisition Ancé Play Process Of Media L5724
egments
$632
All Media Segments
Were Received?
$930
A YES All Media Segments In

Period Were Received?

Change Device From
Which Content Is Acquired?

Select Again Server To Acquire Content From Received 5726
Content—-Storage~Location List And/Or Content-
Storage—Server List

|

END
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