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The present invention relates 1o a transmitting

apparatus, a transmitiing method, a receiving apparatus, a
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recerving meihod, & proegram, and a content distributicn

system and, in particular, to a transmitting apparatus, a

& receiving apparatus, a receiving
method, & program, and a content distribubtion syshem
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sxses g distribution server 1 via the Internet 2 and

reguests the distribution server 1 o di:

Thereafter, upon receiving each of the reguesis, the
distribution server 1 distributes content to the terminal
device 4 via the Internet Z. That is, in unicast
distribution, the distribution serwver 1 and each of the
terminal devices 4 performs peer-to-pesr communication. Tn
such a case, az the number of terminal devices 4 increases,
the processing load of the distribution server 1

anda, 1n aqadirtion, dalt:
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of Invention
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Fig. Z illustrates an example of the configuration that

tticast distribution. In the IP multicast

can recelve broadcast content) sends that information te the

arey

routers 3 that constitute the Internst 2, the routers 3
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cooperate to form a multicast distribution tree. By using

ilistribution tree, content 1s broadcast from
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Note that in order to realize IP muliticast di

stripution,

eacn of the routers 2 needs to support IP multicast

However, in

Internet 2 is formed by the routers 3 ocoperated by a
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multlicast distribution iz realized by an application proegram



running on each of
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upon recelving

devices 4
is, in overliay
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server 1 viza the Internet 2, a terminal device 4A posts

information indicating that the terminal device 4A can relay

the terminal

ferent one of
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ferent one the fterminal devices 4

that

received the posted

device 4A to relay the

fot

content, Tl ice 4A relays the recel

the different terminal device 4. Like the ter
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44, upcn recelving the relayed content, the different
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the cont

device 4 can relay

device (e.g., a terminal device

the content to be

)

device 4C, for example, that desires

relayed needs to search for terminal device

the terminal device 4A& that

relay the content.

relays the content is reguired to have

porocessing power
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communication speed that is almost

communicaticn speed of the content via
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server 1 le.g., large delay occurs;.

Aocordingly, the present inventlion allcows content to be
stably supplied to a plurality of terminal devices.
Sclution to Problem
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Boecording to a first aspect of the present invention, a

transmitting apparatus for supplying coentent is provided.

Rk means for
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transmitting the ntent 1 saratus over a

the manifest file is sent from the receiving apparatus that
has recelived the content, analyzing means for analyzing the

ng means for distributing

received manifest file, broadcast

the cont by on—air breoadcast on the basis of the result
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distributing the received manifest file.
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degradation has occurred in the content on the kasis of the

received manifest file. If ation is detected
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means can add information for receiving the

content by on-air broadcast to the received manifest file

and distribute the manifest file.
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According to the first aspect of the present invention,

the transmitting apparatus can further include reception

[

aport acguiring means for acguiring a reception report that

is sent from the receiving apparatus that has received the

that the receiving apparatus has received the content and

determining whether distribution of the content by on

broadcast is to be continued on the basis of the number of

the acguired recepition reports.
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content, where the manifest from the receiving

apparatus that has received the content, an analyzing step

of analyzing the received manifest a broadcasting step
of distributing the content by cn-air broadcast on the basis
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Accerding to the first aspect of
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ion program for controlling a transmiitting
apparatus that supplies content includes code
computer of the Cransmitting apparatus to perform a process
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including a transmitting step cof transmitting the content to

guality of the content, where the manifest
the recelving apparatus that has received the content, an
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iistributing the content by on-air

broadcast on the basis of the result of analysis of the

f distributing the
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Rccording to the first aspect of the present invention,

content 1s transmitied to a receiving apparatus over a

apparatus that has received content is received. The
manifest file indicates the guality of the centent. Content
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result of analysis of the received manifest file.

According to a second aspect of the present invention,

receiving content includes
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recelving eans [or refeiving tne content transmitied over a

network, sending means for generating & manifest file that
indicates the guality of the received content and sending
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the receiving apparatus can further include manifest file

acguiring file that is
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According to the second aspect of the present invention,
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The receiving apparatus can furitner include converiing means
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for converting a coding scheme for the received content.

The relaying means can relay the content recelved and having
& converted coding scheme to the different receiving

pparatus over the network.
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e manifest file can include at least one cf an amount
of delay, the numper of lost packets, and an amount of
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According to the second aspect of the present inventicn,

receiving content Iincludes a receiving step of receiving the

ped

content transmitted over a nefwork through the receiving

indicating the gualiiy of the recelved content and sending

iferent receiving apparatus cver the network.

According to the second aspect of the present invention,
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receiving content includes code for causing a computer of
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the receiving app:
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receiving step of receiving the content Transmitted over
network through the receiving method, sending step of
generating a manifest file indicating the gquality of the

received content and sending the manifest file to the

apparatus, and relaying step of relaying the
received content to a different receiving apparatus over the
network.
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According t second aspect of the present invention,

content transmitted over a neiwork 1s received, &

generated and
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received conter ig relayed to a different receiving

ratus over the neitwork.
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to a third aspect of the present invention, a

for receiving the content.

receiving means for receiving

the guality of the content and
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recelving apparatus that has received the content,

the received manifest

f

the received manifes

file, and breadcasting means for distributing the content by
cn-alr broadcast on the kaslis ©i the result of analysis of
the manifest file. The receiving apparatus includes content
receilving means for recelving the content transmitted over
the network, sending means for generating a manifest file
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that indicates the guallty of the received content and
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recelved, and the content is distributed by on-air broadcas
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According to the first aspect of the present invention,
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content. can be stably transmitted to a2 pluralizy of

receiving apparatuses.
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According to the second aspect of the present invention,

According to the third aspect of the present invention,

the content is stably distributed to a plurality of
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Fig. 1] Fig. 1 is a blcck diagram cf an example of a

(L2

configuration for realizing IP multicast distribution of

PR
conitent.

[Fig. 3] Fig. 3 is a blcck diagram of an example of a
ealizing overliay multicast distribution

4 iz & block diagram cf an example of the

content distribution system according o
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the present invention.

f¥ig. 5] Fig. 5 is a block diagram of an example of the
configuration of the content distributlicon server.
[Fig. 6] Fig. 6 is a biock diagram of an examplie of the

configuration of a manifest file distribution server.
g

< =3 -} it o= — - -y J A
7 i3 a block diagram of an example of the

terminal device.

Fig. 8] ¥ig. 8 is a diagram illustrating information
included in & manifest file.

[{Fig. 2] Fig. % is a flowchart 1llustrating

[$3

. 47

reproduction process performed by the terminal device.

[Fig. 10} ¥ig. 10 is a2 flowchart of a relay process

perfcrmed by the terminal device.
[Fig. 11] Fig. 11 is a flowchart of the prcocess

=

performed by the manifest

iFig. 12] Fig. 12 11
be performed by the content on system.

[Fig. 13] Fig. 13 i1llustrates an cperation scenario to
be performed by the content distribution systemn.
Fig. 14} Fig. 14 illustrates an cperation scenaric o
be performed by tThe content distribution system.
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The best mode for carryving out the invention
¥ 1L
(hereinafter referred to as an embodiment™) is described in

detalil below with reference to the accompanying

t0033]

<l. Embodiment>

[Example of Configuration of Content Distribution System]
Flg. 4 1llustrates an example of the configuration of a

content distribution system according to an embodiment of

the present inventicn. A content distribution system 10

includes a content distribution server 11 &

{aequirer: side of the content. Fach of the terminal

devices 71 can communicate with the content distribution

server 11 and the manifest file distribution server 12 wvia

(60347

Hereinafter, each of the terminal devices 21 is also
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referred to as a "node". In addition, 1f the individual

)

terminal devices 21

devices 21 are referred to as, for example, terminal devices

g et o ; T
218 and Z1B (nodes A and B
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The ceontent distribution server 11 executes streaming
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distribution cof content over, mainly, the Internet 2. The

manifest file distribution server 172 distributes a manifest
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the terminal devices 21 over, mainly,
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a TV broadcast network. In addition, upon recelving a
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reguest from the terminal device 21, the manifest file
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distribution server 12 supplies the manifest fil
terminal device 21 over the
[0036]

The TV broadcasting apparatus

n
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broadcasting apparatus 13 distributes the manifest file over
a TV broadcast network under the contrcel of the manifest
file distribution server 1Z. Note that the TV broadcast
network used by the TV broadcasting apparatus 13 is not
limited to a satellite broadcast network, a digital
tTerrestrial broadcasting network, & cable TV broadcast
network, and a mobille telephone broadecast network. Any
breoadcast network can be emploved.

Each o©

(i1

the terminal devices 21 prestores fhe URLs of

N

ution server 11
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the ceontent distri
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distribultion server 1

communicate with the content pbution server 11 and the

manifest file diztribution server 12 via the Internet 2.



the content distribution server 11. The content
distripution server 11 incliudes a content streaming

distribution unit 31 and a content on—-air broadcast control

Q

unit 32. Upen recelving a reguest f
2 via the Internet 2, the content streaming distribution

unit 31 distributes a stream of content via the Internet 2.

Upon receivin
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distribute a stream of the content by on-air broadcas

The manifesi file acguiring unit 41 acguires the

manifest file which is pericdically sent from the terminal
devices 21 that are acguiring the conteni. Herein, the

manifest file includes the following information

(hereinafter referred teo az “"relay guallity informa



amecunt of deliasy and packet loss when The terminal device 21

that acgulres content acauired the content. Note that the
manifest file is described in more detzail below with

The manifest file analyzing unit 42 analyzes the relay

Ty Informaticn in the manifest file acguired by the
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manifest file acguiring unit 41.

the content distribution server control unit

broadcasting apparatus 13 to broadcast the
uired by the manifest file acguiring unit 41. In

g
addition, the manifest file distributicon unit 43 supplies

The content distribution server control unit 44
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controls the content distribution server 11 to start and

stop streaming distribution cf content over on-air broadcast,
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request.  As use

z

1 herein, the term "reception report" refers

Lo a return message from the terminal device 21 that is

recelving the streaming content distributed by on-air

Droadcast. The reception report 1s used to measure the

1!

total number of the terminal devices 21 that are receiving

the content.
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Fig. 7 illustrates an sxample of the configuration of
the terminal device Z1. The terminal devices 21 includes a

The content acguliring unit 51 accesses the content

distribution server 11 having & known URL over the Internet

-

content acguiring unit 51 accesses another one of the

terminal devices 21 on the bhasis of

he
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file and
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device Z1. Furthermore, if z desired streaming conter

distributred Dy on-a&ir Lroadcast, the content BCUULYing Unit

51 receives the broadcasting signal and acguires tThe content.
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The manifest file genervating unit 52 generates a

le corresponding to the acguired content and
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transmits the generated manifest

digtribution server 12 over the Internet 2.

Fig. 8 illustrates the items of the manifest file.
manifest file i1s formed from relay guality information 61,

attribute information 62, and at least cne content relay

of on—air breoadcast distribution.
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The relay guality information 61 includes the amount of

delay, the number ol Llost packets, and the amcunt of jitter

AT that time, the amcount of delay is determined using,
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recelves the content and the

sLre

w

ming packet of the

The attribute information 62 includes meta data of a

Ca

story attribute formed from the €

of the content and the

pleot of the content, the original bit rate of the contant,

the codec type, and meta data of coding attribute indicating,

Ity

for example, the types cf codec convertible by the terminal

)

The content relay scurce URL £3 includes the URL of
communication port of the content relay unit 57 for each of
the types of codec convertible by the terminal device 21.

Howaver, if the terminal device 21 does not have a funciion

o convert,

e content
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At the time of on-air broadcast distribution at which

the corresponding content is streamed and distributed by on-

air broadcast, the channel information 64 is added by the

manifest file distribution server 12. AL the time of cn-air
broaacast fthe charnel information 64 incliudes
& broadcast channel through which the streaming content is
distributed



Referring bkack to Fig. 7, the content holding unit 53
temperarily helds the content acguired by the content

2CqUATing unit

it

1.
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Ine manifest file acguiring unit 54 autocomatically
- - . e e P 5 . - - _ £ [k
zogulires the manifest file that is broadcast from the TV
1

one of the terminal devices 2Z1. In addition, the manifest
file acguiring unit 24 can access the manifest file
4 -4

distribution server 12 over the Internst 2 and reguest the
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server 12 to supply the mani

terminal device 21. In such a

case, the manlfest
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iThe Ccontent Converslion unit 2o Cconverts itnhe conuvent

ceding scheme f{e.g., the bit rate and codec) held by the
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inte at least cone of predetermined

i

content hoiding unit
content coding schemes and cutpuis the content coding scheme
to the content relay unit 57. DNote that the types of coding
scheme convertible by the content conversion unit 55 can be

determined in accordance with the processing power of the

n oaddition, the need for the content

(NS

terminal device 21.
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content may be directiy rela

heid by the content helding unit 53 and cutputs the
resultant video signal and audic signal to, for sxample, =&
monitor {(not shown) disposed downstream thereof.

ity o

The content relay unit 57 has a plura

|-
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communication ports for the Internet 2. The content relay
unit 57 streams and distributes, toe vhe different terminal

device 21, the content held by th

cr the content converted using the coding scheme converted
by the content conversion unit 55 in accordance with the
cormunication pert through which the different terminal

device 21 accesses over the Internet 2.

The coperaticons performed by the content dist

system 10 is described next.

Fig. 2 1s a flowchart illustrating a reproduction
process performed by the terminal device 21. The

device 21 selects content that the user wanits Lo vi

listen through a predetermined operation.



—
ho
-
W

step 51,
whether the manifes
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content has

acguiring unit 54. If it is determined that the

corresponding manifest file has yet not been acguired, the

3

step S2.

ing proceeds
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proces:

known content distribution server 11 over the Internet Z and
regussts the content distributicon zerver 11 to stream and
distribute the selected content. Upon recelving the reguest,
the content distribution server 11 starts streaming and

distributing the selected content toe the terminal device 21.

is determined that the

aiready been acguired, the
processing proceeds Lo step 53 In step 33, the content

selects a node (a different terminal dewvice 217 that can

relay the selected content. In additicon, the content

Lo s N - 53 iy m ey - - T R S
ACyulrying unit o1 accesses the selecied gilrierent Lterminal

device 21 port of the content relay unit
57 of the selected different terminal device 21} over ithe

Internet 2 and requesits the ferminal device 21 to stream and



distribute the selected content. Upon receiving the regquest,

terminael device 21

streaming and
distributing the selected content to the fterminal device 21.
fo0e4d)]

in step 54, the content acguiring unit 51 rsceidves the

o

content aistributicon of which has Jjust started. The

received content

i
e}
2
i
O
[
e
2
I
it
")
6]
H
o}
o]
¢
M
o
g
O
s
jo8
[
3
(e
i
=
}, "
et
L
(a2

and, at the same tTime, the content reproducing unit 56
starts reproducing the received content.
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In step 35, the manifest file generating unit 52
generates a manifest file corresponding to the received

content and transmits the generated manifest file to the

manifest distribution server 12 over the Internet 7.

the
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manifeszst file generating uniit 52 updates the manife:
= jnd
e in the f@CQyLiOH state (@.G.,

the amount of

the updated manifest f£ile

to the manifest file distribution server 12. The

under the control of the manifest file distribubticon server

o

12. This 1s the end of the description of the reproduction

process perfcrmed by the terminal device 21.
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Subseqguently, Fig. 10 is a flcwchart of a relay process

rformed by the terminal device 21. The relay process

"O

tarts when a different terminal device 21 acocesses the

D‘}

content relay unit 57 cover the Internet 2.

In the content conversion unit 55 gselects cne
of the coding schemes in accordance with the communication

> relay unit 57 that the different

[

uses for the access. In step 512, the
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content conversion unit 55 converts the content coding
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scheme held by the content holding unit 23 into the coding

scheme selected in step 511 and outputs the converted coding

scheme to the content relay unit 57. Neote that 1f the

coding scheme selected in step 811 is the same as the

content coding scheme held 1n tne content

The content conversion unit 55 directly output the held
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distributing the content input from the
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Lreaming anc

content conversion
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Subseguently, Fig. 11 is a flowchart of the process

distribution zerver 17Z. The
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In step 521, the manifest file acguiring w 41 waits
until 1t 1s determined that the number cof the received

files transmitted from the terminal devices 21 over
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the Internet 2 have reached a predetermined number. If it

is determined th

T a predetermined numbker of the manifest
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the manifest file analyzing unit 42
the relay guality informafion in the received
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ccecurs in the content distributed or relaved over the

Internet 2. More specifically, if the number

of manifest files having the relay quality information

Fag

cne of the amount of delay, the number of

the amcunt of Jitter fthat exceeds a
predetermined tThreshcold value to the predetermined number of
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If it is determined that guality degradation does not
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ococur in the content distributed or relaved over
Internet Z, the processing proceeds Lo step 523, In step

523, the manifest file distribution unit 43 controls the TV

£, in step 522, it is determined that guality
degradation ccours in the content distributed or relavsd
over the Internet 2, the processing proceeds To step 324,

In step 524, the content distribution server control unit 44

reguests the content distribution server 11 to stream and

the centent ceorresponding to the received

file by on-air broadecast. Upcn receiving the

request, the content on-air breoadcast control unit 32 of the

ey oy IS
CL The Cconuentc

In step 525, the manifest file distribution unit 43
updates the received manifest file, that lg, the manifest

Information 64 to




the content 18 streamed and distributed not

crily over the Internet 7 but alsce over a broadcast network.
At that fime, each of the terminal devices 21 detecis, using

the updated manifest file, that the content is distributed

by on-air broadcast. Accordingly, each of the

devices 21

content stabl
00767

In step 826, the reception report acguiring unit 45

Rl

TV breadcasting apparatus 132 distributes the reception

e

report request by on-air broadcast. The reception report

ls received by each of the terminal devices 21 that
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are recelving the content streamed and distributed by on-air

t*he terminagl device 21 that has

report reguest sends back a reception
report indicating that the content distributed by on-air
preadcast 1s currently being recelived fo the manifest file

Z.

ot
%
I
3
{0
ot



§

B

(g
§

i
[83]

n step 3527, the reception repcort acguliring unit

evaluates a broadcast cost on the basis of the number of

&)

recepticn reporits sent back from the terminal devices 21
that are receiving the content distributed by cn-ailr

broadcast. In addition, in step 352

()

3, the recepticon report

acquiring unit 45 determines whether the streaming

Lls

H

distribution of content by on-air bro

doast is to be

jol

continued.
1oCTeE]
distributed by on-
air broadecast, the cost 1s higher than i
distripbution of the content over the Internet 2., At th

time, it 1s determined

the streaming distributlicon b

If, 28, it is determined that the streaming
distribution cof content by cn-air broadcast is fo be
continued, the processing returns t©o siep 3S26 Thereafter,
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Subsequently, when the number of viewers of fLhe content
streamed and distributed by con-air broeadcast (the number of
sent-back reception repcrts) decreases and if 1% is

determined that the streami tribution of content by on-
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zir brosdcast is to be stopped, the processing proceeds to

n step S29, the reception reporit acguiring unit 45

regquests the TV broadcasting apparatus 13 to distribute a
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brecadecast distr n stoppage anncuncement indicating that

the streaming distribution by on-air broadcast soon stops.
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distributes t

3

by on-air broa

have received

guality of the recelved content to the manifest £3
distribution server 12,
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Iin step 530, the manifest file zcguiring
raceives tThe manifest files transmitted from The terminal
devices Z1. unit 42 analyzes
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tay guality information in the received manifest file
and waits until it is determined that the quality

the content distributed or relayed over the

-t

degradation o
Internet 2 has recovered. More specifically, it is
determined that the guality degradation is recovered 1f the

ratio cf the number of manifest files having the relay

O
Fty

quality information including at least one of the amount of
delay, the number of lost packets, and the amcunt of Jitter
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received manifest

If, in step 330, it ls determined that the qualiity
the content distributed or relayed over the

Internet Z has been recovered, the processing proceeds to

ks]

, the content distribution server control

unit 44 reguests the content distribution server

zrreaming and distributing the content corresponding to the

recaeived manifest file by cn-alr broadcas

£31 2 e et e & i i AT i et e o 3
file distribution unit 43 distribuies the
£ m 3 I 3 PR - ot 2

TiLe DY on-ally Droaccast. i oad

distribution unit 43 supplies the

i

terminal device 21 that has sent

b
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Upon receiving the reguest from the content

distribution server contrel unit 44, the content on-atir

broadeast control unit 32 of the content distribution server

Thereafter, the processing returns to step 521,

ubsequently, step S21 and the subsequent steps are repsated.

This is the end of the description cf the process performed

by the menifest file distribution server 12.

Q2
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apparatus 13 are included in the description of the

— o i 1 = A = S B S - n .
cperaticon performed by the manifest file distribution server

12. Accordingly, the descriptions are not repsated.

{Supposed Operation Scenaric!
A supposed operation scenario for the content

distribution zsystem 10 is described next with reference to




2.8 {a node B) acguires the content ¥ relavyed by the node A,

and a terminal device Z1C {a node ) acgulires the content X

[00gs]

of the node A instructs the ncode A to receive

[

IbUuTIon

the conftent X, the node A accesses the content dist

server 11 over the Internet 2 and requests streamin

s
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distribution of the content X from the content distribution
server 11. Upcon receiving the regquest, the content

distribution of the

The node A that has started receiving the streaming
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distributed content generates a manifest file corresponding
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Internet 2.
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ooourred in the content X on the

gquality degradsa

kPasis of the relay guality information in the manifest file.
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The distributed manifest file is received by each of

the nodes. Thereafter, if & user ¢f the node B instructs
the node B to receive the content ¥, the ncocde B refers to

the prestored manifest file that corresponds to the content

¥ and that is generated by the node A and reguest
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streaming

distribution (relay) of

ct

from the node A. Upon

receiving the
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The node B that has started receiving the relayed
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content generates a manifest file corresponding to the
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Upon receiving the transmitted manifest file, the
manifest file distribution server 17 determines whether

.

sccurred in the content ¥ on the
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the TV brogdcasting apparatus 13 fto directly

distribute the manifest file by on-air broadcast.

3 £

The distributed manifest file is received by each of

;

the nodes. Subsequently, 1f z user of the node C instructs

i

the prestored manifest file that correspeonds to the content
¥ and that is generated by the node A or B and reguests

ibuticon (relay) of the content from the node
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B. Upon receiving the reguest, the ncede B starts streaming
distribution (relay) of the content X to the node C over the

Internet 2.

2 1 i PR 1 b [ PPN IR S s - %
in the case in which when guality degradation ccours in the

Note that the operation performed when the nede B
acquires the content X relaved by the node A, generates a
manifest file, and transmits the manifest file to the

manifest file distributicon server 12 is the same as the




Upoen receiving the manifest file transmitted from the
node B, the manifest file distribution server 12 determines
whether guality degradation has cccurred in the content ¥ on
the basis of the relay quality informaticon in the manifest
file. At that time, if it is determined that guality
degradation has occurred, the manifest file distribution
server 12 reguests the content distribution server 11 to

perform centrel to start distri
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alr broadcast. Upon receiving
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e

distripution server 11 controls

Furthnermore, the manifest file distribution server 172
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apdates the manlifest file transmitted from the node
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The distributed manifest fille is recelived by each of

the nodes. Thereafter, when each of the node receives the
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tves the content X streaming-




Subseguently, Fig. 14 illustrates an operation scenario

in the case in which when the number of viewers of the

content ¥ streaming-distributed by on-air broadcast

stribution of the content X by

decreases, the streaming

on~alr broadcast 1ls stopped.
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After the content X isg streaming-dis

broadecast, the manifest file distribution server 12 reguests

H

tus 13 to distribute a reception

5
]

the TV broadcasting appar

'Cj

report reguest. Upon receiving the request, the T

ot

3 distributes a reception report

bt

breoadcasting apparatus
request by on-alir breoadcast. The distributed reception
report reguest 1s received by each of the nodes that are

he content ¥X. The node that has received the

recelving

alir broadcast
[0103]

Upon receiving the recepticn reports, the content
distribution server 11 evaluates the cost of broadcast on
the basis of the number of the reception reports sent back
from the nodes and determines whether the streaming

o bhe

[N

distribution of the content ¥ Ly on-alr broadcast
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At that time, 1f the content distribution =zerver 11
determines that the streaming distribution of the content X
by cn-air pbroadcast 1ls not to be continued, the content
distributicn server 11 reguests the TV broadeasting
apparatus 13 to distribule a proadcast distribution stoppage

Ty

the TV
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ncement

broadocasting at rat 13 di the broadcast
distribution stoppage announcement by on-air broadcast.
Upcn receiving the breadcast distribution stoppage
announcement, the node A accesses the content distribution

1 over the Internet 2 and requests the content

distribution server 11 to streaming-distribute the content X.

X to the node B

Note that like the node 2, the node B can reguest

]mﬁ
’Zi
[

streaming distribut] the content X to the confent
distribution server 11.
[010¢&]

The node A that has started receliving the streaming-

distributed content generztes a manifest le corresponding

to the content ¥ and transmits the generated manifest fil

$4

to the manifest file distribution server 12 over th

W



Internet 2.
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information in the manifest fi
At that time, 1f it 1s determined that guality degradation

-

has not occcurred, the manifest file distributicon server 12
4

]

instructs the TV breoadcasting apparatus 13 to directliy

of the content X to the content distributicon server I

ot

refers to the distributed manifest file and reguests

ution the content from the node
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Streamindg distrl
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A, Upon receiving the reguest, the node A starts streaming
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distribution (relay) of the content ¥ to the node B over the
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B that has started receiving the relayed
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the

lputicon server 12 determines whether the
guality degradation has occurred 1In the content X on the
basis of the relay guality information in the manifest file
and determines whether the guallity degradation is recovered.
Thereafter, 1f it is determined that the guality degradation

is recovered, the manifest fille distributicon server 12

reguests the content distribution server

4

streamin istribution of the content X by on-air broadcast.
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ing the reguest, the content distribution server
11 instructs the TV broadcasting apparatus 13 to stop
streaming distribution of the content X by on-alry breadcast.

[0111]

As described above, the content distribution system 10
can start and stop streaming distribution of ntent by on-

The viewer. Accordingly, the supplls il At can

stably supply the content . plurality of termi devices

without increasing the cost.
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content, any combination thereol can bhe
provided as needed.
[0113]

The

ot

erminal device 21 can incorporate, for example, a

TV receiver cr a video recorder.
[G1li4]

The above-described series of

processes can be executed

not only by hardware but also by software. When

the above-

2]

described series of processes

¥

are executed by scfitware, the

programs of the software are downloaded from

& program
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Fig. 15 is a block diagram of an example of the
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configuration of the hardware of a computer that executes

Uity 1071,
a ROM {(Read Oniy Memory!: 102, a EAM {(Randeom Access Memory)
i /
103 are connected fto cne another via a bus 104.

n addition, an input/output interface 105 is

connected
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to the bus 184. The input/output erface 105 has the



follewing units connected thereto: an input unit 106

including, for example, a keyboard, a mouse, and

&

micrephene, an ocutput unit 107 including, for example, a
speaker, a storage unit 108 including, for example, a hard

disk and a nonvelatile memory, a communication unit 109
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magnetic disk, an cptical disk, a magneto
semiconductor memcry.
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In the computer 100 having such a configuration, for
example, the CPU 101 lcads a program stored in the storage

unit 10B into the RAM 103 via the input/output interface 1085

L.

zrnd the bus 104 and executes the program. In this manner,

the abeove-~described series o

gl

processes are executed,

b

t the program executed by the computer 100 may

be & program for processes performed in time-series manner
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or a program for
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preccesses performed in parallel or at a neces
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ary point

time, such as when called.
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computers in a distributed ProcCesSsing manner.
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In addition, as used in the present speci

-

ication, the

term "system" refers to a whole system including a plurality

et

uses.
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The embodiments of the present invention are not

limited to those described above. aricus modifications and

th

changes may be made without departing from the breoader

it and scope of the invention.
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10 centent distribution system
11 content distribution server

12 manifest file distribution server

41 manifest file acguiring unit

42 manifest file analvzing unit

44 content distribution server control unit
45 reception report acguiring unit
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content aCgulring unlt
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manirest fild
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generating unit
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content holding unit
manifest file acguiring unit
content conversion unit
content reproducing unit

content relay unit
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(Claim 1}

A transmitting apparatus for supplying content,

comprising:

transmitting means for transmitting the content to a

receliving apparatus over a network;

manifest file receliving means

ile indicating

=

tile being sent from the recelving

received the content;

degradaticon nas cccurred in the content

received manifest file, and

wherein 1if guality degrads

content,

u

the

¢

for recaiving a manifest

the manifest

prparatus

[

that has

received

the content by
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manirest
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the received
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Claim 1,
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ted

the
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kasis of the
in the

content by



Trhe transmitting apparatus according to Claim 2,
wherein 1f the content 1ls distributed by on-air broadcast on

the basis of a result ¢f the analysis of the manifest

the distributing means adds information for receiving the

content by on-air breadcast to the received manifest file

h

and distributes the manife=st file.
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The transmitting apparatus according to C

reception report acgulring means for acguiring a
chat is sent from the receiving apparatus

that has recelived the content

ocroacdeast ang that ingicates
has received the content and determining whether

distribution of the content by on-air broadcoast 1s to be

- e " ] . R [ €= T v b R £ [ o —"
continued on tne pasis of ftne nunbery oif the agguired

TS

I'ne TYXansmitoling appd

!

[

o
)

ig determined that on—-air broadcast

2

the content is not fto be continued, the

recepticn report acqgu

=

ring means contrels the broadcasting

means to distribute a breadcast distribution stoppage

snnouncement indicating that the on-alr broadeast



The content 15 stoppead.

A

ransmission methed for supplying content,

. L

Test

i

CT reCeilving a man

[®]

file indicating the guality of the content, the manifest
file being sent from the receiving apparatus that has

recelved the content;

23

4
[

an analyzing step of analyzing the received manife
file;
a broadcasting step of distributing the content by on-

air broadcast on the pasis of the result of analysis of the
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a distributing step of distributing the receivead
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apparatus to perform a process including

a transmitiing step of ftransmiifiting the content Lo &
g =1

receliving apparatus over a neitwork;

file receiving step of receiving a manifest

G Bhen
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of the content, the manifest

from the recelving apparatus that has
received the content;
an analyzing step of analyzing the received manifest
& breoadcasting step of distributing the content by on-
of

croadcast on the basis of the result of analysis

&
o
"
o

the received

A recelving apparatus for receiving content,
comprising:
raeceiving means for receiving the content transmitted

OVer a network;

h

sending means for generating & manifest file indicating

b

-t

the guality of the received content and sending the manifest
file to the fransmitting apparatus; and

relaying means for relaying the recelved content to a

-

th
-t

erent recelving apparatus over the network.
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LUus according to Claim B, further

manifest file acguiring means For acquiring

manifest file that is distributed from the transmititing



and that 1s

apparatus
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of

receiving
file and recelves the content relayed by the different

recelving apparatus,

(Claim 10}
tus according

The receiving appara

107
scheme for the

comprising
d

converting means for o

received

received content,
n the relaying means relays the content
s differant

cnverted ceding scheme to the

ocvey the network,

to Claim S

ieast one of an
unt of

[Claim 12)
use in a
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over a netwoerk through h
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sending step of generating a manifest file indicating

relaying step of relaving the received content to a

different receiving apparatus over the neiwork.

A program for controlling a receiving apparatus for
recelving content, comprising:

code for causing a computer of the receiving apparatus
to perform a process including

a recelving step of receiving the content transmitied

cver a network through the receiving method,

sending step of generating a manifest file indicating

the guality of the received content and sending the manifest
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A content distributicn system comprisin

[Le]

a transmitting apparatus for transmitting content; and

a receiving apparatus for receiving the content,

to the
nifezst




of the content and that i

¥

the

recelved Tie
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us that h

distributing means for distributing the received
manifest file,

znalyzing means for analyzing the received manifest
broadcasting means for distributing the content by on-
alr broadcast on the basis of the result of anazlysis of the

manifest file, and

the guality of the received content and sending the manifest

relaying means icor relaying fhe received content fo a

different receiving apparatus over the network.



