Descri ption CONTENT PROVI DI NG APPARATUS AND CONTENT PROVI DI NG METHOD 5
Background of the Invention Technical Field The present invention rel ates
to a content providing apparatus and a content providing nmethod, and can
be applied, 10 for exanple, to distribution of music and videos via the
Internet. In the present invention, single streamcontent is divided into
a plurality of parts in a tine-series manner, and a first part is
transmitted via streamdistribution, whereas remaining parts are
transmtted via buffering 15 distribution such that decoding of a
receiver's side can be started, upon end of decoding an i mredi ately

_preceding part, whereby the streglﬂl conJ;reﬂth Is distributed with a high
reliability and | atency can be re CE TR ?Il}ably as conpared to that in

the conventional art. 20 Background Art Conventionally, to distribute

i nformati on such as nusic, filns; etc. whose content changes with tine

(herei naf tE€PNEEBNT cBRO¥IDENG ABRABATYS, AND ICONTENTY PROVID ING: METHODhod Of

providing 25 streamcontent while its data is being received (hereinafter

called streamdistribution), and a nethod of providing a user wth stream .

contentsafter its data isRMAAAd YoPUHE BveldtBsgi Nafter called

buffering distribution). That 7s, 1n the streamdistribution, as shown in
FIG 30 1, atransmtter's sidé&dalamiral s'sd¥@am content to a client at a
transfer rate that is substantially the sane as a 1 ’
The present invention relates to a céntent providing
apparatus and a content providing method, and cén be applied,
10 for example, to distribution of music and videos wvia the
Internet. In the present invention, single stream content
‘is divided into a plurality of parts in a time-series manner,
and a first part is transmitted via stream distributibn,
whereas remaining parts are transmitted via buffering
15 distributionrsuch that decoding of a receiver's sidercan be
started upon end of decoding an immediately’préceding part,
whereby the si:ream content is distributed with a high
reliability and 1aten¢y can be reduced remarkably as compared
to that in the conventional art.
20
Background Art
Conventionally, todistribute information such as music,
films;etc.whosecontentchangeswithtime(hereinafteﬁcalied
stream content), it ié designed to .use a method of providing
25 stream content while its data is being received (héreinafter
called stream distribution), and a method of providing a user
with stream content after its data is temporarily bufferéd
(hereinafter called buffering distribution).
That is, in the stream distribution, as shown in FIG.
30 1, a transmitter's side transmits stream content t_b a client

at a transfer rate that is substantially the same as a
1



reproduction speed (FIG 1 (A)), and a receiver's side buffers the
received data in an anount | arge enough to decode the stream content (FIG
1 (B)) for sequential decoding (this process on the receiver's side is
called streamreception as 5 corresponding to the streamdistribution). In
the case of this nmethod, the streamcontent transmtted by the transmtter
can be reproduced only to a very snmall delay tine required for data
transm ssion and decoding- (FIG 1 (C), whereby a |atency between the
start of receiving the streamcontent and 10 the start of actually
reproducing it can be reduced, thereby allow ng the streamcontent to be

provi ded snoot hl By contr | n.t uf f r| ng di.stribut| shown
FIG 2, trregﬁé)r‘#]tct e"ronssg?ﬁ‘g ({Frrﬁ f‘n({}(@ st ?8 %ﬁ?éﬁ?ra? S]a‘f“? QPEE?F?eI evant
to a repr o&%etf@ébfxp@@aa(tﬁlﬁ ag dfddnt PatgeBIUYHERS d@%%'eiﬂ%&@fe feam
content, buffers all the received streamcontent (FIG

thereafter coadends (FAIS. buKBér)eﬁost sequendnmé.ndet:odpnnghla psecewst h the
decoded streamcontent, (FIG 2 g (thi s rocess on the receiver's side

i s herei naPfler “28 ITRFHLYG%Rr§ nF i¥cefti oFh eéo %%‘?‘?%%pé’ﬁ&i%ltoé‘ t A%
buf fer | 89 LosllsBidigd! tthré] st3am o SUsHEIOY TRCEGe! &

shortcom ng that ar tlvel time 1nterval 1's reqwred%‘taweenthe

start of rd:balsunenlglcbm,ethecmtl&!‘ﬁm endtb.he tatandmf ted byalle/t repsodteeny it.
However, 1in the case of this nethod, all the streamcontent is received 25
and buf f er £8% ReadPRREELEELLPRLY tosar EGFUdﬁ@ﬁﬂéndeéﬁH time regubugdan

Croees oo gL R U308 URLRIAP A (RS, FRAATLAT.

can be di stiaitenicgdbsikden tmetamwﬂlnwmﬂ@eherﬂr@ﬁ ldolntent and

10 the start of actually reproducing it can be reduced, thereby
allowing the stream content to be provided smoothly.

By contrast, in the buffering distribu.tion; as shown

in FIG. 2, a transmitter's side transmits stream content at

a rate irrelevant 'to a reproduction speed (FIG. 2 (A)). A

15 recipientreceivesthe streamcontent, buffersall thereceived

stream content (FIG. 2 (B)), and thereafter decodes the

buffered stream content to provide a user with the decoded

stream content (FIG. 2 (C)) (this process on the receiver's

side 1is hereinafter called buffering reception as

20 corresponding to Athe buffering distribution). In the case

of this method, there is a shortcoming that a relatively long

time interval is required between the start of receiving the

content and the start of actually reproducing it. However,

in the case of this method, all the stream content is received

25 and buffered in advance prior to its reproduction, and this

allows-an error recovery technigque, such as error correction

or retransmission request processing in TCP/IP, tobe applied,

whereby the stream -cohtent can be distributed with ‘a

correspondingly higher reliability.
30 In the buffering distribution, it is so designed that

single stream content is _decomposed into a plurality of parts
' 2



30 In the buffering distribution, it is so designed that single stream
content is deconposed into a plurality of, parts 2 to be transmtted
sequentially, whereby to reduce the |atency between the start of receiving
the stream content and the start of actually reproducing it. That is, in
the case of this nethod, as shown in FIG 5 3, a transmtter's side
divides single streamcontent into, for exanple, four parts Ato Din a

ti me-series manner, and transmts these parts Ato D sequentially (FIG 3
(A)). In response thereto, a receiver's side receives and buffers these
parts A to D, and, upon conpletion.of receiving one part, starts 10

r epr oduci i . | 4Ss esit t r i ffered
the first are wrarpattEadmadled Qa0 RhIRERy A AT el T
recepti on hetwesmpltheest aht b€ tadd £vimg thandideim pantenvhaiebye s ar@duce t he
latency (FIGS. 3 (B) and (C)). 15 Thus, the buffering distribution has a
merit thatoLtd@RLEDnreRroduding dtstributed with a high reliability, but

does involve a | f erating.the.latenc For this rea , a

user, who has re'Ig{Jaggtlgc? Sty gg‘% 8%%&%?,%%\%&%?%%&&5 trovp d@rr%ﬁ%tr ation
of thescoms ert teihishd tiled 'lsteeaey dRO1E8E. s 209 8Cd EeddmIdoht et Rl ned
with reference to FIG 3, even when single streamcontent is divided and

di stribut e’cplaﬁwmlﬁ:alfqur pefrsa it $0 Dhénlaattémwa&msemasmebef end
The. pr eoertHRERT RaRE Barkh ArddD, RBBRGFIBEL] RLCorS (i Sabodd poi s,
and attem¥é%ﬂdhééQH@%@t%,QPBE@BEVB&@WéﬂdEkeceiVesandbuffe:sthese
- - partsAtoD, and, uponrcompletion_of receivingone part, starts
i0 reproducing this part. Thus, it is so designed that after
having buffered the first part A, the receiver's side starts
decoding a part whbse reception is completed while buffering
another part, whereby to reduce the latency (FIGS. 3 (B) and
(cy). _
15 Thus, the bufferingdistributionhas amerit that stream
- content can be distributed with a high reliability, but does
involve a problem of generating the latency. For this reason .
a user, who has requested stream-content, cannot listen to
a demonstration of the content during the latency period.
20 Incidentally, as explainedwith reference to FIG. 3 . even when
singlesfreamcontentisdividedanddistributedasa;ﬂurality

of parts, the latency does exist before reception of the first

part is completed.

25 . Disclosure of the Invention
VThe present invention has been made in consideration
of the above points, andattempts to proposea cdntent providing
-apparatus and a content pfoviding method by which stream
content is distributed with a high reliability and latency
380 can be reduced remarkably as compared to that in the:

conventional art.



apparatus and a content providing nethod by which stream content is

distributed with a high reliability and | atency 30 can be reduced

remar kably as conpared to that in the conventional art. 3 In order to
sol ve the above problem the present invention is applied to a content
provi di ng apparatus for transmtting predeterm ned streamcontent to a
client. Anong a plurality of parts forned by tine-series division of
single stream5 content, a first part is transmtted via stream
distribution, and remaining parts are transnitted via buffering '
di stribution such that decoding of a receiver's side can be started upon
end of decoding an immedj ately preceding part. The streamdi stribution

exhibits an extr dRERAGHP S?é‘fﬁmlgp‘fmp faien. FAARTeSHIt 1BWeRELPRDI | | ty,
wh th t t
of hi an relFaepESarth o SbhtBHk PRoPKELRy dhrhat il LBLoRFAR B £Ea S ont

i nventi on, predeftietrsiined rstr&amr@mmahtaﬂ) wi @liéhe. StAeaig & plaiduiten, and
the remaining parts are 15 transmitted via the buffering distribution such
t hat decodPfigPadits HorRedi ver Camergerégn @é“ﬂﬁ%QQuPﬁuﬁ#ﬂE#ﬁi%Wr@@modlng

Ater oh ovePbsBiy FEAR BREy IOEFARF TR eR TR SRR e A& O be

conpl et ed, ahhefaia mldPphposidie @ﬁéﬁmﬁ&é&biam@ﬁeﬂﬂagt@fsﬂiﬁﬁtf@ﬁt to be
reproduced wi thout interruption. Thus, stream content can be provided,

ensuring &ubkhghhat| deppding. ofFur tterelvar’ Ppredgenicambenstanted apphied to

a contrent B&O\é!EdI n%o%p ar z%;tnusintmoedlaetceel Vi %cséc{lenagm COﬂ{_[ ent transm tted

The stream distribution exhibits an extremely low
10 latency but has a demerit of low feliability, whereas the
buffering distribution exhibits a high latency but has a mer:Lt
of high reliability. Thus according to the conflguratlon
of the present invention, the first part is transmitted via
the stream rdistribution, and the remaining parts are
15 transmitted vid the buffering distribution such that decoding
of the receiver's side can be started upon end of decoding
an immediately precéding part, whereby while reproducing the
first part after an extremely low latency, buffering of the
succeec_ling parts can be completed, thereby-allowing the parts
20 subsequent to the fifst part to be reproduced without
interruption. Thus, streamcontent canbe provided, ensuring
a high reliability.
| Further, the present invention is applied to a content
providing apparatus for receiving stream-conf:ent transmitted
25 by a predetermined server to provide a user with the received
streamcontenp. The streamcontent isdividedintoaplurality
bfpartsinatime—seriesmannertobetransmittedbytheserver,
and the Content'providing apparatus receives a first one of
the parts via stream reception to be provided to the user,
30 and buffer-receives a rest of the parts in a manner decodable

upon completion of decoding an immediately preceding part.
' 4



25 by a predeterm ned server to provide a user with the received

streanctontent. The streamcontent is divided into a plurality of parts in
a time-series nmanner to be transmtted by the server,
provi di ng apparatus receives a first one of
to be provided to the user,
manner decodabl e

and t he content
the parts via streamreception
30 and buffer-receives a rest of the parts in a
upon conpl eti on of decoding an i mredi ately precedi ng

part. 4 Thus, according to the configuration of the present invention,

t heprocess. perf ormedby the receiver 's side permts
be provided at a low |atency and ensuring a high reliability. 5 Stil
the pre invention is applied to a content providi ng nethod of

nt {
transnitting pr eg[g]t miHEP LT UMt iRt bIuratien: of AkagPEesenkal ity
of parts famrg t{HE T ' |\ S Logl e . C a first
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further,

part is transmitte
are transnitihteedtveamtdva truftf eoitgpdbsidetiutt ansuthtehay ameensdipgngf a
receiver's si.de_ can be started upon end of decoding an inmediately.
FaMiIASGH AN YT ¢ he confi guration of the present invention,

pr ecedi ng

distributed with a
as conpar econtertaproni ding methee s f ﬁﬂahsm.ttiﬁg?d
i nvention provides a content providing nmethod of receiving stream content

' ent i di h ' by which str, 5 tent |
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istransmittedvia the streamdistribution, andremainingparts
are transmitted wvia the buffering distribution such that

decoding of areceiver's side canbe started upon end of decoding

- an immediately preceding part.

According to the configuration of the presenf invention,
a content providing method can be provided, by which stream
content is distributed with a high reliability and laténcy

can be reduced remarkably as compared to that in the

conventional art.

Still‘further, the présent invention provides a content
providing method of receiving stream content transmitted by
a predetermined server to provide a user with the received
stre;tm contént . 'The streamcontent is divided intoaplurality

of partsinatime-seriesmanner tobe transmittedby the server,

and the content providing method includes receiving a first '

one of the p'arts via stream reception to be provided to the
user, and buffer-receiving a resi: of the ];iarts in a manner
decodable upon completion of an immediately preceding part.

According to the configuration of the present invention,
a content providing method can be provided, by which stream
content 1is distributed with a high reliability and latency
can be reduced remarkably as compared to that in the

conventional art.

the stream content to

a



of parts Ina tinme- series manner to be transmtted by the server, and the
content providing nethod includes receiving a first one of the parts via
streamreception to be provided to the 25 user, and buffer-receiving a rest
of the parts in a manner decodabl e upon conpletion of an i mredi ately
preceding part. According to the configuration of the present invention, a
~content providing nethod can be provided, by which stream content is
distributed with a high reliability and latency 30 can be reduced
remarkably as conpared to that in the conventional art. 5 Brief
Description of Drawings FIG 1 is a characteristic curve diagramfor

expl aining conventional streamdistribution; 5 FIG 2 is a characteristic
curve diagram for explaining -conventional buffering distribution;, FIG 3

is a characteristic curve di agr%m for ex%I aining_ buffering distribution in
whi ch single stream cont ent BF¢etqPesgEaPties 2%, PEa¥HRGF of parts; 10 FIG

4 is a block di agg@mshe R8aFaticaiiisy! g@@r§¥%51%{ara‘?rpfﬁar a’é?lerl L

enbodi ment of the present invention; 'S a C curve
di agr am f ocopxphaionad stireac ﬂhJSltb:umtmiomf stream content. in Fl G 4. 15
Best -Modes for Carrying Qut _the Invention Enbodinents of the present

i nventibn are de@%@rt?eélstﬂaPB\ﬁ/raPﬁeéfé{SzElllc GR¥Ye [dragragc Eor XM it Eng ngs

whenever aggﬁggﬁ{:g L‘f?%% d?Lts 9__11?8&1%@1 Enbodi nent FIG 4 is a bl ock

|
t
di agram show ng a em accdrding to an enbodi nent of
t hepresent i nvenlt‘I@n.B Ji.B d bharacteristlo_ curve diagram for explaining

buffering distribution in which single stream content is
‘divided into a plurality of parts;

10 ' FIG. 4 is a block diagram showing a distribution system

according to an embodiment of the present invention; and

FIG. 5 1s a characteristic curve diagram for explaining

the distribution of stream content in FIG. 4.

15 ‘ -Beet Modes for Carrying Out the Invention -
Embodiments of the present invention are described below
indetail withreference to the draw1ngs whenever appropriate.
(1) Configuration of an Embodiment
7 FIG. 4 is a blook diagram showing a distribution system
20 according to an embodiment of the present invention. In this
distribution system 1, a client 2 is a computer connected to
a network such as the Internet, and is a receiving unit of
content. A service server 3 functions as an HTTP server and
renders services such as presentation of providable content
25 by access fromthe ciient 2. A content server 4 provides strea_in
content by similar access from the client 2
Here, the content sefver 4 divides single stream content
for 'distribution into a plurality of parts in a time-series
direction, and distributes a first part via the stream
80 distribution and remaining parts are transmitted wvia the

buffering disi:ribution such that a receiver's side can perfoxrm
_ 6 ‘



distribution system1, aclient 2 is a conputer connected to a network
such as the Internet, and is a receiving unit of content. A service server
3 functions as an HTTP server and renders services such as presentation of
provi dabl e content 25 by access fromthe client 2. A content server 4

provi des stream content by simlar access fromthe client 2. Here, the
content server 4 divides single streamcontent for' distribution into a

- plurality of parts in a time-series direction, and distributes a first~
part via the stream 30 distribution and remaining parts are transmtted via
the buffering distribution such that a receiver's side can perform 6
reproduction upon conpletion of reproducing an i nmediately preceding part;
i .e., the FERHIUBICELAR JPUnCERHAtEn aflfeprosyaipeh agoApmediotedly
decodi ng an.i | at el y_precedi ng art. 5 That,is, .i.n this enbodi nent, as
shown in F{béé@.é,?‘ﬂsﬁgbérgét reat ’coﬁﬁgntr %eja‘f‘?lén%eﬁlfiﬁt‘i’%--?é’?‘?g§tﬁanner
and di vi deduffE: i PupoR oD 18 tidnd £ hBéSdihE%xpﬁﬁxﬁéqfaﬁéle%%eﬁ%EBd,
such that they are related to each other to have their reproducti-on tine
doubl ed seq@@fftially in the tine-series 10 direction. Among these parts A

i stribltion Theniates 4 (55 STbOBIBERE o5 B 10 M By > asdpate |
e 1) TSI I 1 QLRI S gt
subsequent ipdra fwopEITtEe® [be ORI Glefe(Athe Phwts At tbsDsardesogmned in
thi s enbodi nent that ile receiving_and decoding the first part A the
recei ver's that they are related to each other to have their :
reproduction time doubled sequentially in the time-series
10 .directioﬁ. Among these parts A to D, the content server 4
transmits the first part A via the stream distribution. The
parts B toe D sub‘seque-nt to the first part A are sequentially
transmitté,d via the buffering distribution. Further, when
transmitting the first part A, the -content server transmits
- 16 the subsequent part B concurrently {FiG. 5 (A)).
- - Thus, it is so designéd in this embodiment that while
receiving and decoding the first part A, the receiver's side
receives and buffersr the subsequent part B so that the
subsequent part B can be reproducéd upon completion of
20 reproducing the part A. Further, it is so designed that while
reproducing the part B in this way, the subsequent part C is
received and buffered so that the subsequent part C can .be
reproduced upon completion of reproducing the part B. By
enabling the recelver's side to perform these processes, the
25 content server 4 is designed such that a reproducei"s side
can reproduce the successive parts A to D without interruption
whereby to reduce the latency remarkably after a request is
made. |
In order to db so, thus the client 2 requests the content

30 server 4 to distribute stream content based on a menu offered

by access to the service server 3. Then. the client 2
' 7



recei ves and buffers the subsequent part B so that the subsequent part B
can be reproduced upon conpletion of 20 reproducing the part A Further, it
is so designed that while reproducing the part Bin this way, the
subsequent part Cis received and buffered so that the subsequent part C
can be reproduced upon conpletion of reproducing the part B. By enabling
~the receiver's side to performthese processes, the 25 content server 4 is
desi gned such that a reproducer's side can reproduce the successive parts
Ato Dwthout interruption whereby to reduce the latency remarkably after
a request is nmade. In order to do so, thus the client 2 requests the
content 30 server 4 to distribute streamcontent based on a nenu offered
by access'ﬁ@ﬂﬂﬂ?ﬁﬁﬂﬁhﬁx?@ﬂﬁi&ﬁsEihqhﬁhrsheanﬂiéﬁpogd Danﬂankranﬂl@ ‘

‘receives the first .a rts nsmtte this ma and
decodes t he T APRE-554 ;btdllﬁ%ﬁ&sﬂ? éf W? e ail] qbé%&’ %‘i"fl

buffers the ageendiphrlthe Eieccét‘ié@%ar@@na‘iﬂrBHE’EEQQ Qfmed§889hagp$f‘€ f' rst
part A, 5 the client 2 starts decoding the.second part B, and al'so receives

and bufferB thEuSUbsequepohyGOmahehnbnedftﬂecddpagttﬁb ffhsthpartumpn
conpl et %grfgl ecodi n t he second part B, the client starts decoding the
third p rt Jaﬁ%‘bz tarits decad; Fﬁeﬁﬁ&OMfﬂaéﬁ%gaf’ﬁélﬁﬂﬁ%‘Fﬁb‘éﬁﬁ and

upon conpl %haorbdflf@és d%ﬁ%d'%%éﬁéeﬁ‘%g géfahsﬁult% ol £a dgaedi ng the

fourth part D. (2) Operation o I ment ove conflguratlon
t hi s di st r Foatther ,sypbancoipbetiah esf simdod frag wzlmeselcloﬁﬂt paritSBprive ded
wth a lISE::l(:)LEent 2 starts decodlng the third part and also starts
receiving and buffering the fourth part, and upon' completion
10 of decoding the third part C, it starts decoding the fourth
part D. |
(2) Operation of the Embodiment
In the above configuration, this distributibn system
1 operates such that the client 2 is provided with a list or
15 the 1iké of content for distribution by access to the service
. server 3 . and stream content is provided fromthe content server
4 by access following this list.
_ In this way of providing the content among four partsr
A toD formed by dividing single streamcontent ina time-series
20 manner, the content server 4 provides the first part A and
subseguent part Bviathe streamdistribution and the buffering
distribution, respectively, and the subsequent parts C and
D via the buffering distribution. Further, the parts B to
D other than the first part are distributed such that upbn
25 end of decoding an immédiately'preceding part, a receiver's
side can decode a succeeding part for reproduction.
Thus, the receiver's side can stream-receive the first
part A, whereby the stream content can be p'rovided to the ﬁéer
with extreme'ly low latency period. Further, while providing

30 - the user with the first ‘pa'rt A in this way, the receiver's

side buffer-receives the subsequent part B, i.e., receives
8



15 the like of content for distribution by access to. the service server 3
, and streamcontent is provided fromthe content server 4 by access
following this list. In this way of providing the content, anong four parts
A.to D forned by dividing single streamcontent in a tine-series 20
manner, the content server.4 provides the first part A and subsequent part
B via the streamdistribution and the buffering distribution,

respectively, and the subsequent parts C and D via the buffering
distribution. Further, the parts Bto D other than the first part are

di stri buted such that upon 25 end of decoding an i medi ately precedi ng
part, a receiver' side can decode a succeedl ngdg'art for reproduction.

Thus, the taé'@ep9§|fe§ssFE% Ié%tsfire%ﬂﬁ NG EhepRATTAB Yt eby t he
per i o FUCCH te"l%‘%am?ﬁ%P%‘??ééﬁggﬂ%foﬁﬁﬁiﬁsehrev*vé%@?% SRS R i

way, the recendeB TanSibéde phohfided aceitirs ddtar suhgpaueinfartugtidn .

receives 8 and buffers t part B, and starts decoding the part B upon
conpl eti on of deE@ﬁthgrbhﬁhpéetPﬁpvwﬁéﬂgbyh@hésgchétbitbepE@xt BAmnd B

can be proyided to the user mnthoqt interruptiaqn. Furthe Il e groviding
The usel vittiS: epn EnB FpcaivEH'e \AYde! HRdeiad cpnd brgdRrsc s and
buffers theupsubeeatephrbat! 4nd a{ﬁbwmm@wo@i benaetodeagdtng e part

B, it starts decoding the part C. Further, while providing the user with

the part CB.tht stertveiecoding tlm:@amscandFUDuhéeuswlnhbemmm part
D, 2", UPOTugnd ok HSRRILAG BhE 1 PRLL Seliosticls decodiap L prt D
parts A 1Opyuffers the subsequent part D, and upon end of decoding the
10 part C, it starts decoding the part D. Thus, this embodiment
ensures a low latency and allows the successive parts A to
-D- to be provide'd to the user without interruption. At this
time, the parts B to D other than the first part are provided
via the buffering distribution, whereby recovery processing
15 for transmission error can be performed whenever necessary.

to ensure a high reliability.

(3)- Advantages of the Embodiment
According to the above configuration, single stream
- 20 content is divided into é plurality of pari:s in a time-series
manner, and a first part is transmitted via the stream
distribution, and remaining parts are transmitted via the
buffering disiribution such that decoding of areceiver's side
_ can be started upon end of decoding an immediately preceding
25 part, whereby the stream content is distributed with a high
reliability and latency can be reduced remarkably as compared

to that in the conventional art.

(4) Second Embodiment '
30 In this embodiment, the first part A according to the

above-described first embodiment is distributed via unicast
' 9



Dto be provided to the user without interruption. At this tine, the parts
Bto Dother than the first part are provided via the buffering

di stribution, whereby recovery processing 15 for transm ssion error can be
per for med whenever necessary, to ensure a high reliability. (3) Advantages
of the Enbodi nent According to the above configuration, single stream 20
content is divided into a plurality of parts in a tinme-series manner; and
a first part is transmtted via the stream distribution, and remaining
parts are transmtted via the buffering distribution such that decodi ng of
a receiver's side can be started upon end of decoding an i medi ately
precedi ng 25 part, whereby the streamcontent is distributed wwth a high
reliabilitpndndheatreneyiniag pantsdicded Deviek atilitigmsdonpared to that in
the conventional _art. {G:Second Embodi nent 30 I.n thiis enbodi ment, the
first part A accg?ﬁﬁnd‘gq‘ e MEARR 8- RERCEF DA ALrsribrbsnoRRe Ltem

di st 1i but egeiiadil 68iken® @ hd B LLHIALAL N ARLS, BnbeeRe i dilddicast
Here, unicast neans a process o Lstributing oneg 1tem of stream content .
to one cli mehnexal psoveby, ofih@i ebgibutingaste iMeamoR UGS TAAftent

distributing one itemof streamcontent 5 to a E%uraljty of clients in
common. % | ntg BBl tHPRiGlianis R cormen. the achsmibgian via

Lrone L B SRERLLLY Ol A S TR STUEIMAALLY AICpRlSlgioR) v, one
sel ecti vel yf gérfhcSandtDd segaenddilgRednd oydlicLnBodananéadh a1 ignteam
buffer-receives these parts C and D sequentially and
Selectively.
10 Thus, it is so designed in this embodiment that stream
the distribution of the first part is performed via unicast
to allow the latency to be reduced accordingly.
Further, it 1is so designed that the buffering
distributionoftheremainingpartsisperformedviamulticast
15 to prevent a bandwidth required for transmission from
r'iﬁcreasing;
Further, the plurality-of parts.are_each transmitted
sequentially and cyclically to implement a distribution via
the multicast, whereby it is designed to prevent the bandwidth

20 required for transmission from increasing even if the number

of clients is increased.

(5) Other Embodiments
Note that while the cases where single stream content
26 is distributed by division into four pari:s have been deseribed
in the above-described embodiments, the present invention is
not limited thereto. By dividing single etreanlcontent into
such various parts as necessary, advanteges similar to those
of the above—described embediments can be obtained.
30 Further, while the cases where parts to be

buffer-distributed are sequentially received and buffered -
) 10



the distribution of the first part is perfornmed via unicast to allow the
| atency to be reduced accordingly. Further, it is so designed that the
buffering distribution of the remaining parts is performed via nulticast
15 to prevent a bandwi dth required for transm ssion from increasing.
Further, the plurality of parts are. each transmtted sequentially and
cyclically to inplenent a distribution via the nulticast, whereby it is
designed to prevent the bandwi dth 20 required for transm ssion from
increasing even if the nunber of clients is increased. (5) O her

Enbodi ments Note that while the cases where single streamcontent 25 is
distributed by division into four parts have been described in the
above- descrhides besmodesentibedt e e abolvd-Hearididbed embbaimenfst, egdhther et o.
By dividing single Stream content into such various ﬁgrts as necessary,

advant ages RFSAHr e 16 nole ldpofedidhemelad cWhati mahtersahsbe

obt ai ned. Lther., i e ts 1.0 be buffer-distributed
are sequentiSly 3 e Eipded et BR3s R R TE Bl fBu Pheflafe T
:above- descrynessb@Iip ¢iarent bufEBeing €5 fémp IWEM i thathabcblfhbedak her et o.
What matters is that it is arranged that upon end of decodi ng an -

i medi aPel e siagd@idhg Parlon® @ diti g $e aommeedd esmen Wiendacbiirsy can 5

be started. | it , ) wh first par{ and |
oubsequent R, el ibeldalehi2e 20450 ¢BIZR BAZ% nev Pe kfoeludiant ages
simlar toddieag@ntfe, abavandagesi besierhodi Mgt s. iake be oot apped.

above-described embodiments. can be obtained.

10 Asdescribedabove,according1x)thepresentihvention;
- single stream content is-divided into a plurality of parts‘
rih.a'time—series manner, and a £first part is transmitted via

the stream distribution, and remaining parts are transmitted

via the buffering distribution such that decodiﬁg 6f a

15 receiver's side can be started'upon completion of decoding
an immediately preceding part, whereby the stream content is
distribute_d with a high reliability and latency can be reduced

remarkably as compared to that in the conventional art.

'20 : Industrial Applicability
The present invention relates to a content providing
‘apparatus and a content providing method, and can be qpplied,'
for example, to distribution of music and videos via the
Internet.

25

11



10 As descri bed above, according to the present invention, single stream
content is divided into a plurality of parts in a tine-series manner, and
a first part is transmtted via the streamdistribution, and remaining
parts are transmtted via the buffering distribution such that decodi ng of
d 15.receiver's side can be started upon conpl etion of decoding an
i mredi ately preceding part, whereby the streamcontent is distributed with
a high reliability and | atency can be reduced renarkably as conpared to
that in the conventional art. 20 Industrial Applicability The present
invention relates to a content providing apparatus and a content providing
nmet hod, and can be applied, f or exg&pLe to distribution of nmusic and
videos via the Internet. 25 11 C ai aifis content providing apparatus
for transmtting predeterm ned streamcontent to a client, 5 '
characterized in that: anong a plurality of parts formed by time-series
di vi si on oflsingle stream cdnt esonteiity aprovidipgrt apparatssittedrvia

Stream disty] j on: _an r.enai.ni arts are transnmtted via buffering
" distributi 3%%%%#‘?‘2%%9%%5% ef‘f&rg'r‘-ngra?eg‘g?%‘f" SORtEBteaFO e SLheREd upon
end of gecahdhdterigedi At edyapreceding part. 15 2. The content providing

apparatus as clained in claim
among a plurality of parts formed by time-series

division of single stream content,
only a first part is transmitted via stream
‘distribution; and
10 remaining parts are transmitted via buffering
distribution such that'decoding of a receiver's side can
be started upon end of decoding-an immediately prededing

part.

15 2. The content providing apparatus as claimed in claim
1, wherein said stream distribution is a distribution via

unicast.

3. The content providing apparatus as claimed in claim
20 1, wherein said buffering distribution is a distribution

via multicast.

4, A content providing apparatus for

receiving stream content-transmittedrby a predetermined

25 server to provide a user with the received stream content,
characterized in that:

said stream content is divided into a plurality of

parts in time-series manner to be transmitted by said

server; and

12



1, wherein said streamdistribution is a distribution via wunicast. 3. The
content providing apparatus as clained in claim 20 1, wherein said
buffering distribution is a distribution via nulticast. 4. A content
provi di ng apparatus for receiving streamcontent transmtted by a
predeterm ned 25 server to provide a user with the received stream
content, characterized in that: said streamcontent is divided into a

- plurality of parts in tine-series nanner to be transnmitted by said
server; and 12 said content providing apparatus receives only a first one
- of said parts via streamreception to be provided to the user, and

~ buffer-receives re aid parts in _a nmanner 5 decodabl e upon

conpl etion of dggggl ng&éﬁglﬂﬁnﬁg‘f% Jgpgpraé"’(?é"d:ia#d“spairﬁce&veﬁ coRt¥nd
provi di ng @erBed ehet rensnidid NpadiLdetiar Nkpedast rEELEPRLAN 4 O client,
characterized 10 by conprising: anong a plurality of parts forne y
time-seri eBTroyiidedi 6p dhesusgire emdeam content, transmitting' only a first

part via strea l.stribution, and_15 trapsmittjng remaining parts via
buffering dist P%E?Faﬁegﬁ&ﬁeﬁha? FEB5di o G4l (BB S erits & ganneF be

starteds upaaceadbdk depefli NSompP1stTBHI 2Ll YadbSEEM "Sn  immediately

preceding part.

5. A content providing method of transmitting
predetermined stream content to a client, characterized
10 Dby comprising:
_ among a plurality of parts formed by time-series
division of single stream content, |
 transmitting: only a first part via stream
distribution, and |
15 _ transmittihg remaining  parts vié buffering
distribution such that decoding of a receiver's side can
be started upon end of decoding an immediately Preceding

part.

20 6. A content providing method of tecéiving
stream content transmitted by a predetefmined server to
provide a user with the received stream content,
characterized in that:

| said stream content is divided into a plurality of

25 parts in time-series manner to be transmitted by said

server; and
'said content providing method comprises:
receiving only a first one of said parts via stream

reception to be provided to the usér; and

13



_part. 20 6. A content providing nethod of receiving stream content
transnmitted by a predeternined server to provide a user with the received
stream content, characterized in that: said streamcontent is divided into

a plurality of 25 parts in tinme-series nmanner to be transmitted by said
server; and said content providing nethod conprises: receiving only a first
one of said parts via stream reception to be provided to the user; and 13
buffer-receiving a rest of said parts in a manner decodabl e upon
conpl eti on of decoding an inmmediately preceding part. 14

buffer-receiving a rest of said parts in a manner
~ decodable upon completion of decoding an immediately

preceding part.



