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| nvention Technical Field The present invention relates to & dontent S
providing apparatus and a content providing nethod, and can be applied,

10 for exanple, to distribution of nusic and videos via the Internet. In

the present invention, single streamcontent s divided i ity
of parts in a time-series manner, and a first part is tram mmm"m @mw
stream di stribution, whereas rensbesogiptivts are transnmtted M%ﬂm urtering

15 distribution such that decoding of a receiver's side can be started
upon end of decoding an immedi ately preceding part, whereby the stream

cont ent | s doREivUERSIDIHGA AesiRatiAl AR IdINPENAT DRRAAISIG ki cduced

remar kably as conpare to that in the conventional art ground Art
Conventionally, to distribute information such as nusic, filnms , etc.
whose content changes with tinme (hereinaf ter called streamcontent), it

i s desined to use a met hABRIFIFPRA dPhgths LryenkieBntent while its data
i's being received (hereinafter f@éﬁﬁfc%ir ?glgistribution), and a net hod
of providing a user wth streamcontent a its data is tenporarily
buffered (hereinafter called buffering distribution). That is, in the
streamdistribution, as shown in FIG 30 1, a transmtter's side transmts
stream content tJdh¥ Onesent jnventiensredatgse tohat cpatenbspaaviiding t he

Safe aS a apparatus and a content providing method, and can be applied,

10 for example, to distribution of music and videos via 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 distribution,
whereas remaining parts are transmitted via bufferin'g

15 distribution such that decoding of a i‘eceiver's side can be
. started upon end of decoding an immediately preceding 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.

20 |

Background Art
Conventionally, todistribute information such asmusic,
films, etc. whose content changeswith time (hereinaftercalled
stream content), it is designed to use a method of providing

25 sfream content while its data is being received (hereinafter
called stream distribution), and a method of providing a user
with stream content after its data is temporarily buffered
(hereinafter called buffering distribution).

That is, in the stream distribution, as shown in FIG.

30 1, a transmitter's side transmits stream content to a client

at a transfer rate that is subétantially the same as a

1
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A ~[ITHHTTIVIEIVITIVETTVITTHE L~ 1 ~ *@G00002* reproduction speed (FIG 1 (A))
,'and & 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
(O), whergmprrdicttimmcypbetwWdIG & he X) Jar andfa receiverndstdigisbugdsrsont ent

d 10 th tart of actually reproducing it can be reduced, thereby
Al owi ng ¢ HPSFPESHY RN (P 11 BRRNI 1 AE8S SREIN §0 ABFOSGHHNASETCRM ¢ he

buffering dsiddRulirG. as (B)9Meor Qeﬁhg’ntgaladgﬁaaight ggé:e% ?tggeg ansm ts

streamcontent at a rate irrelevant to a reproducti ( (A)).
A 15 reci pieant thecereesivér' st reiate cdst echllbdf fereat | reveptdosi vasd
stream gontent (FIG_2 (B)), .and thereafter decodes the buffered stream

cont ent °t o PFIFRARCAA B WP S Rt SdSFTidtdan lcondantherprase20f ) )
(> ProcstiBiletlisa; $el yeFedn oBhiBpk NG ANEL d€by SHd BaRLh] ELLAC

reception as 20 corresponding to t ering distr I on “the case
of this netdeod bet repradmced balyc@d agvehgt smalel aclugl yim@ngeqhifed
interval is re(aui red between the start of receiving the content and the

start of adtQfaldd}Fa dFPaddissdon andofegeding AFdfe daé€)dt vhesehwtaod, all
oo conciT SRR B SEEL R 08 UL SIS, VRO AVANGE Sl i,
correctldon ther stairtads acidlly eepedidudiotessi ¢en ivk TeBLLRA,t ehéeeBpp! i ed,
allowing the stream content to be provided smoothly.
By contrast, in the buffering distribution, 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 recipientreceivesthestreamcontent, 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 the 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 technique, such as error correction
-or retransmission request processing in TCP/IP, to be applied,
wherebjr the stream content can be distributed with a
correspondingly higher reliability. |
30 In the buffering distribution, it is so desi_gned that

single stream content is decomposed into a plurality of parts
2



wher eby the stream content can be distributed with a correspondingly

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

four parts t be tramsmi tta® seeliett iBANYSI whehdbyttaapsaute tHesatpacys A to
- D sequentially (FIG 3 (A)) . In response thereto, a receiver's side
recei ves arReifgthetsiedd ofHaceining the staxeagpern terbrad de starscei vi ng

one part, r bng. this, part. Thus, it is so designed that
after havi%nféj1 %ﬁ%@gp{%“ﬁl@}ﬁ%aﬁ A, the receiver's side starts
decoding a part wihese ilsgcept the8 £8s606P! € ps mdinca Pd ehiowa ianpiher part,

whereby to reduce the latency (FIGS. 3 (B) and (C)). 15 Thus, the
buf feri ARg di str tEanspithes 's sidetdivbdestigingde sdmean coatebs dntori but ed

ith a hi qeliability, t _does ,ipvalve a pr.obl em qQf generatin he
\IMatency. I%ch)frc{]frﬁ’%mrpéaes%r‘\f,og%apﬁggﬁ Amﬁ%%a{'_sn Feqd&St &F* Feﬁﬁf’ﬁ‘&ﬁt’eg’?fti cannot
listen to toraifdimnss natdse pafrtisha eenlbeg&q@émmuge(#m.e@cxmqr.i ogn 20

Incidentally, as explained with reference to FIG even when single
st ream contk@RPInseithpgedoamirerei veébls sd dgsrecyl veshntbufifeqsmtheset he

e T A e Ao RRE RS R i B o R it 22
consi dgoat ifdproducing 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
(c)).

15 Thus, the bufferingdistribution has 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 Ihcidentally, as explained with reference to FIG. 3, even when
singlestreamcontentisdividedanddistributedasa;ﬂurality
of parts, the latency does exist before reception of the first

part is completed.

25 Disclosure of the Invention
The present invention has been made in consideratioh
oftheabovepoints,andattemptstoproposeacdntentproviding
apparatus and a content providing method by which stream
content is distributed with a high reliability and laténcy
30 can be reduced remarkably as compared to that in the

conventional art.



of the above points, and attenpts to propose a content providing apparatus
and a ¢ontent providing method by which stream content is distributed with
a high reliability and | atency 30 can be reduced renarkably as conpared to
that in the conventional art. 3 In order to solve the above problem the
present invention is applied to a content providing apparatus for _
transmtting predetermned streamcontent to a client. Among a plurality
of parts.forned by tine-series division of single stream5 content, a first

part is transnitthrovder sbrsedvelilsé abbukiptdbled)t HEPBe 8N iRFehT 130
transmtted via buffering distribution such that decoding of a receiver's
si de can belSERPPIdEUEBA cond gt REEVdAAIAPPaRRENAEaT trrosadithdngar t .

h | | | | D) t Ly, 10 | atency but .has a
domeri §of 1o ey mhifs Bt el Boieft ES T nRY, RuofbBBlaR At s o
hi gh | at encyf bparbesfarmedi by afind-@erield abividion ThESsingear dicRgao t he

configuration of the present inventi on, the first part is tr_apsm’ tted via
t he str@am@eRrREerbuf Bhrshpanthes taamismitdeshvia stirearsdissmdbitiod,vi a t he

ctar ted upoeRaTAhalaBiEs 80 P RRERN EPenl s MEekPr g Bl e rRhiR et \wni 1 o
reproduci ngsudte tHdf Hedd@ingabieeh A8cEXVELNE! ¥idOW ARG arkeldl §pbRY Of

the succeeding parts can be conpleted, thereby allow ng the parts 20
subsequent Qfditfhg de¢edingran t bupediape bylupreicedlingupartnt er rupti on. Thus,

or caent i nventi ol SpBrHEd T5 B SBLEFES ngragpr iR ohow |

recei vilog stdsHbF BieMad rangshmét£e of low reliability, whereas the
buffering distribution exhibits a high latency but has amerit
of high reliability. Thus, according to the configuration
of the present invention, the first part is transmitted via
the streaml distribution, and the remaining parts are
15 transmittedvia the bufferingdistribution such that decoding
of the receiver's side can be started upon end of decoding
an immediately preceding part, whereby while reproducing the
first part after an extremely low latency, buffering of the
succeediﬁg parts can be completed, thereby allowing the parts
20 subsequent to the first part to be reproduced without
interruption. Thus, streamcontent canbe provided, ensuring

a high reliability. | '
Further, the'present invention is applied to a content
providingapparatusforreceivingstrémncontenftransmitted
25 by a predetermined server to provide a user with the received
streamcontent. Thestreamcontentisdividedintoaplurality
of partsinatime-seriesmanner tobe transmitted by the server,
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 predetermined server to provide a user with the received stream
The streamcontent is divided into a plurality of parts in a

content .

time-series manner to be transnmtted by the server, and the content

provi di ng apparatus receives a first one of
to be provided to the user,
manner decodabl e

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,

the process perfani BeddRiimgeiyethé colleigeratisén bhethbr paEkeant ent to

be provided at a |ow | atency and ensurugg a highreliability. 5 Still
further, tHOVYRESER. Lhe PFOCES SiReTiRIMedby

transmtti r rmned stream _content tQ client. AN a plurality
of ‘parts  OLETBGR CoEeht e PpsERaRtnt & Rl oEPhey AR ApBHELRG | £ L

part is transigh tesh vawi 14ey stream distribution, and renaining parts 10
are transmtted via the buffering distribution such that

t1Tme-serl VIS 0

recei veb's side ¢Hiilde fanthegy dipen Poesesit doveditign 45 iappddied: sbya

precedi ng par

transmtted, b
recei ved stT®

£l

of partip iafe t{PBnsREELES VRANCGhe! dUlT iy Mid i B 14l SEENCEhat

15

20

25

30

decodingof areceiver'ssidecanbe starteduponendof decoding
an immediately preceding part.
According to the configuration of the present invention,

a content providing method can be provided, by which stream

- content is distributed with a high reliability and latency

can be reduced remarkably as compared to that in the
conventional art.

Still further, the present invention provides a content
providing method of receiving stream content transmitted by
a predetermined server to provide a user with the received
streamcontent. Thestreamcontentisdividedintoaplurality
of partsinatime-seriesmanner tobe transmittedby the server,
and the content providing method includes receiving a first
one of the parts via stream reception to be provided to the
user, and buffer-receiving a rest of the parts 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 sﬁream
content is distributed with a high reliability and latency
can be reduced remarkably as compared' to that in the

conventional art.

decodi ng of a
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.and the content providing nmethod 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 nmanner decodabl e upon conpl etion
of an imediately preceding part. According to the configuration of the
present invention, a content providing nmethod can be provided, by which
stream content is distributed with a high reliability and | atency 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
explaining conventional streamdistribution;, 5 FIG 2 is a characteristic
curve diagram for expl ai ni ndTi&h \RﬁﬁQRﬁQﬂlQRHQQﬁﬂﬂﬁykn%ﬁribution; FIG 3

h | tributi in
uhi ch'Singl o str Sag oA ag ot G CRr Ve o Pt B a0 bR 2

4 is a bl odordieagrionaheirgam di stribwtiom; system according to an
enbodi ment of the present invention; and FIG 5 is a characteristic curve
di agr anPf or expl i@ -ng i AChATAGE NS bic SUIVEr @bagTantton explaicing. 15

Best Mbdes { t | nyen Enbodlnents of the present
I nvention are é%scfxt ee%ﬁ#M%QIéé Er %?PTeference to the draw ngs

whenever appr opr iFdaice. 3&Ba@ﬁﬁmﬁiﬁh@ﬁu§0e5@i@@rém%fé 14ih$ng bl ock
di agram showi ng a distribution system 20 according to an enbodi nent of the

present i nRaHifiegiing MAissibyiten | but wbhchy stiagle, stmddmercortest aisonput er

f
connectedidivfaégﬂﬁ%my su ﬁuréil{§*éﬁter”6t and is areceiving unit o

10 FIG. 4 is a block diagram showing a distribution system
according to an embodiment of the present invention:; and
FIG. 5 is a characteristic curve diagram for explaining

the distribution of stream content in FIG. 4.

15 Best Modes for Carrying Out the Invention

Embodiments of the present invention are described below -
indetail withreference to the drawings whenever appropriate.

' (1) Configuration of an Embodiment

FIG. 4 is a block diagram showing a distribution system
20 according to an embodiment of the presént invention. 1In 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 byaccess fromtheclient2. Acontentserver 4provides stream

content by similar access from the client 2.

Here, the content server 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

30 distribution and remaining parts are transmitted via the

bufferingdistribution such that a receiver's side can perform
' 6



content. A service server 3 functions as an HITP server and renders

servi ces such as presentation of providable content 25 by access fromthe
client 2. A content server 4 provides stream content by simlar access
fromthe client 2. Here, the content server 4 divides single stream content
for distribution into a plurality of parts in a tine-series direction, and
distributes a first part via the stream 30 distribution and remai ning parts
are transmtted via the buffering distribution such that a receiver's side
can per f or meprodurtoichic tupoh pmpledipebiforeprodapiaduanngmmnedi ggediat el y
preceding part; i.e., the receiver's side can conplete bufferi n% upon -
conpl et i on BRERERT nBakhk: i st at BR Fesedyiery s paide afhacompletq this

enbodi nment , ' .S ent_ d in
time-seri esP l%nffr%&r g;nﬂc)i&a:é\blﬁgel%tl?h{% &%ﬁ‘?&%ggt%&ﬂeo%é%efé?g{gggl.rﬁgrts A
to D are fgamd such that they are related to each other to have their

reproduction tine doubled sequentially in the tine-series 10 direction.
Among t Bese part bRt ésp in fhisopnbadinepteras showmsniKEG ¢ e $inglepart A

via the str ' ' i on. tts, B to_D subsequent _t he.ficst part
A are sequesﬁtggaa?'} %E)Btt ?gtﬁs?ngtatreg}%\ﬂe?fl hetlbrﬂéfsé?}. gs d'f%}'}?rbﬁf‘l%oa.”#‘a?{iher,
when trangnitd ifuhr ity 9 team. Adetbe €RBt BAFtSEAVEH DI aP&NEbSmed5 the

subsequent part B concurrently (FIG 5 (A)). Thus, it is so designed in
t hi s enbodishah that Hheve aneceelabgdaite ®awdi aghehe ti rhaveatheldr the

LeveLver S Aol SR SR UL SRR T PR i st "
part AloFuidit@ictildn. SaAmendgethaaedphbal Whtbep, the content server 4
transmits the first part A via the stream distribution. The
parts B to D subsequent to the first part A are sequentially
transmitted via the buffering distribution. Further, when
transmitting the first part A, the content server transmits
15 the subsequent part B concurrently (FIG. 5 (A)).

Thus, it is so designed in this embodiment that while
receiving and décoding the first part A, the receiver's side
receives and buffers the subsequent part B so that the
subsequent part B can be reproduced 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 thatlfhe SUbsequent part C can be
reproduced upon completion of reproducing the part B. By
enabling the receiver's side to perform these processes, the

25 content server 4 is designed such that a reproducer'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 do so, thus the client 2 reqﬁests 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



reproducing the part Bin this way, the subsequent part Cis received and
bufferéd so that the subsequent part C can be reproduced upon conpl etion
of reproducing the part B. By enabling the receiver's side to perform

t hese processes, the 25 content server 4 is designed such that a
reproducer's side can reproduce the successive parts Ato D w thout
Interruption whereby to reduce the |atency remarkably after a request is
made. In order to do so, thus the client 2 requests the content 30 server

4 to distridoicustereely cosdeivedathd elratmand Fdumy pdrsicLessqt g the
service server 3. Then the client 2 7 concurrently receives the first and
second par tiFaRsiH 1A Lpdddig vavdapd denademphe fiigsicpaned tmprovide part A

id A\ h d huf f h d B
Fur thor bt bamitt; SneofefBisdbaPid. And Mk lche’ SRE3ER BRFDD

starts dec@li nguirhBesgCapdnpabinpBetabd alESa@etoaenyetheardrBef pars Ahe
subsequently transmtted third part C. Further, upon conpletion of
decodi ng t Hhesekiprt gatarm s deeoding she seonngl partBe edidalsheecaiivdspart ,

d al t i vi d buffering the fourth d
Gompl et i on 1 oPUEEER! % nepRPRSRETY cranstientd *Ehis R heCt our i
part D. (2rdneieyt, apod cohplE¥ied BBNeddding @O\ St DA 2kl Ofpet hi s

distribution system 1 operates such that the client 2 is provided with a
list or 1%kient iXestdrtondeaoding dhet thiiod qanly, anvkszslso sharssrvice

server 3, %pd str.eamc _teP£ IS r vided fromt e content server _4 by
access fol 'Sy 1t ?nﬁlng‘ll. T’Jﬁl?ﬁlt&'%gﬁuﬁ:hﬁﬁﬁ di PF?@“C%WPBﬁ?F“&Pmng
four paptsof decoding the third part C, it starts decoding the fourth
part D.
(2) Operation of the Embodiment
In the above configuration, this distribution systéﬁ
1 operates such that the client 2 is provided with a list or
15 the like of content for distribution by access to the service
server 3, and streamcontent is provided from the content server
4 by access following this 1list.
In this way of providing the content, among four parts
.Atono:medbydividingsinglestreamcontentinatime-series
20 manner, the content server 4 provides the first part A and
subsequent part Bvia the streamdistribution and the buffering
distributioh, 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 upon
25 end of decoding an immediately 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 provided to the user
with extremely low latency period. Further, while providing
30 the user with the first part A in this way, the receiver's

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



.Ato D fornmed 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 stributed such that upon 25 end of decoding an i nmedi ately precedi ng
part, a receiver's side can decode a succeeding part for reproduction.
Thus, the rapkibiEferssitthe pamrtsBleandretarve ddeodingithePdrtAB wpsheby the
stream content can be grovidqd to the user wth extrenely | ow | atency
period. FurdaiRletinn ef sespddingytorart Aseheripby thesygeessiseg papten this

way, the r | Vera S ide er-recei subsequent _part B .i.e.
recei ves ggganndbeuﬁael?sg% téf%glr#ecg,gan%ﬁ%tég 5 g%%'r‘ﬁgl?ﬁ%rﬂéwl%nmon
conpl etion of deguditi@r hevndald prowiliEMRPtHeN&sBUC GATH tRePphakE BAiaNd B

can be provided to the user without interruption. Further, while providing
t he useP witlH g heapar tthe j Feceiveriswgjide: eeeetetyennd dukferxethes and

buffers the, _,subsequent part C .and upon ¢ | etign of decodi t he, part

B, it star tSSUbdsgec(ﬁlaelqﬁg pta'h]:lgc a_r?h& u%?t%oé??f%?'é ‘#‘r]g\?lcd)%ﬁ‘g ltﬁg BREF with
the part Cp!he ketaeitkedesodlifly tREHALE AN Fulthls®,SwhiteSpPe6gdeny Part
D, and upon end of decoding the 10 part C, it starts decoding the part D.

Thus, this Wfhearmithedder pars Cowthet crepiunt'sl bdde rhcedvesessdve
parts Ato 4% Qb rovided to the user without interruption., At this
time, the pa ttser§ &&p Sblbﬁgﬂufaﬁz}npflﬁg llgi' r%?ép}%ﬁ'?rll zﬁ"@eﬁ 0 F&lengi Eh?he
buf feriiog sty thuit YtarMieagbyai RGOMEE Hatos eSSkt 12 hiQr ehib88SHERE! ON
error can be perfornmed whenever necessary, to ensure a high relrabrlity.
ensures a low latency and allows the successive parts A to
D to be provided 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 a plurality of parts in a time-series
manner, and a first part is transmitted via the stream
distribution, and remaining parts are transmitted via the
bufferingdistributionsuchthatdecodingofeareceiver'sside
can be started upon end of decoding an immediately preceding
25 part, whereby the stream\content is distributéd 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



(3) Advantages of the Enbodi nent According to the above configuration,
single'stream 20 content is divided into a plurality of parts in a
time-series manner, and a first part is transmtted via the stream
distribution, and remaining parts are transmtted via the buffering

di stribution such that decoding of a receiver's side can be started upon
end of decoding an immedi ately preceding 25 part, whereby the stream
content is distributed with a high reliability and | atency can be reduced
remar kabl y aagl anpareashiding hedrt$ B heo conveatmeneicast. (4) Second

Enbodi nent 30 In this enbodinment, the first part A according to the
above-descri bed #HeT&. BhbGaFkeReaANs 3PFPCRESt @f ddstnihuing oneghiemhe

r emai ni ng i | .ticast aJ t ans. a cess, of

di stributi %%ﬁlégﬁ'%r%gt\éfr&s r (e)gl%cgl(s)ln %é;‘g&?%ugggggﬁi’ eVJrﬁse oXE Iﬂ@#@%???tv\her eas
mul ticast nieRAs aA pioeesss oFf ddistiribattindd opee ittkAmoef sgreamnteapbaet 5 to
a plurality of clients in common. In a distribution via the nulticast, the
cont ent dserie@ Rlurgddyt 9ft ablpnts aln tgommgn padins acdialirbbysdoenvial |y and
cyclically,_,an h,_clien buffer:receives, these rts,.C and D .

sequenti al Itﬁl%aﬁigi%ggla%&’i #elfeyco& SHRESTYR i% tggnggﬁﬁ n%&ei B%ﬁ?élty

embodi ment dfphrikreana b gistfidLiy hObytnechi il £9d ledch eeLbpLned via
unicast to allowthe latency to be reduced accordingly. Further, it is so
desi gned t it figre nadeistedshg theisst r pPButisonCofande Dr esaidnengipdiys asd

per f or med vi%Ter |ticast 15 to prevent a bandw dth required for

transmi ssi ST 1ToMm’ 3 Rer easi ng.

10 Thus, it is so designed ih 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
distribution of the remaining parts is performed viamulticast

15 to prevent a bandwidth required for transmission from
increasing.

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
25 is distributed by division into four parts have been described
in the abové'-described embodiments, the present invention is
not limited thereto. By dividing single stream content into
such various parts as necessary, advantages similar to those
of the above-described embodiments can be obtained.
30 Further, while the cases where parts to be

buffer-distributed are sequentially received and buffered
' 10



.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-descri bed enbodi nents, the present inventionis not limted thereto.
By di vi di nhassientleens ieeeiribedt £ntthd abovalcte searibud epdoldimas taeCensary,
advantages simlar to those of the _above-described enbodi nents can be

obt ai ned. FFESRTttheMVeRtiqn tife nedsddmit@de themeta.o Weatpuptéersi §6ri but ed

are sequent, regel V. e cribed.i he
above- descrﬂl eédxgnggdéﬁ%?@gtﬁlgg %&’ggeﬁﬂigi gn@erﬁ |°odﬁ1\iq} G"‘;1?1"0 W?%%?E'EEYher eto.
What nmat t ergrdcedid@ipdrit | sugfeaiggdishabmppete@nsb dhateaedoadngncan

i medi ately preceding part, buffering is conpleted so that decoding can 5

be starPed.beasthpagigdas As leng@siditafgedo aveange@n even miten pafirahd

subsequent sego nd..third parts be received_.concurrently, .adyant ages
simlar toq%c%se%%éf stq'lr?es eqaur%r&e-sggs?g? 8@@ sRosd RERtS Bay hg Bﬁ%éﬁ?‘?ﬁ% . 10 As
descri bed dunirmaoor] Ngalieahagpsesesimi Went it@n, t8b88! € ot r egpucont ent
is divided into a plurality of parts in a time-series manner, and a first

part is trapavea-tdesasibed mmbadimentds stan bee i ontatmeds emai ni ng parts are
transmtted -via the buffering distribution such that decoding of a 15
receiver's side can be started upon conpletion of decoding an imediately

precediiog part, Waeaeb¥ribed HcRdN §686L£8ing%o the present invention,
single stream content is divided into q plurality of parts

in 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 decoding of a

15 receiver's side can be started upon completion of decoding

an immediately preceding part, whereby the stream content is
distributedwith 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 applied,
for example, to distribution of music and videos via the
Internet.

25
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.distributed with a high reliability and | atency can be reduced remarkably
as conpared to that in the conventional art. 20 Industrial Applicability
The present invention relates to a content providing apparatus and a
content providing nmethod, and can be applied, for exanple, to distribution
of nusic and videos via the Internet. 25 11 Clainms 1. A content providing
apparatus for transmtting predeterm ned streamcontent to a client,
characterized in that: 5 anong a plurality of parts forned by tine-series
division of single streamcontent, a fcLatimpart is transmtted via stream
distribution; and remaining parts are transmtted via bufferin 10
di stribution suc@tﬂﬁﬁn§ﬁﬂﬁxﬂﬁﬁPYﬁd%P9ec%?ﬂ%¥a§u§id§°€ant§én5§%gt@éa upon

dof d | | [ ' . T | di
pparat us. B My ftrloh ROGRHIR PR Ersehr RiaFaBRup PR the 5

distributi athata unicast. 15 3. The content providing apparatus as cl ai ned
inclaiml, wherein said buffering distribution is a distribution via
mul ticadt. 20 4. 3mangA PAUTBLotY GfRAREDEPENEd byorineces i egdivisaan

cont ent tra&?@%&% l;s}/nttlae%%ecgoeﬁ&eéﬂ ned server to provide a user with the

recei ved_ stream _ aracterized in that: said streamcontent is
divided into a plairFaldsity pefrtpakt $ransmitted via stream distribution:

and
remainin'g parts are transmitted via buffering
10 distribution such that decoding of a receiver's side can be

started upon end of decoding an immediately preceding part.

2. The content providing apparatus as claimed in claim 1,

whereinsaidstreamdistributionisadistributionviaunicast.
15

3. The content providing apparatus as claimed in claim 1,

wherein said buffering distribution is a distribution via

multicast.

20 4. A content providing apparatus for receiving stream
content'transmitted by a predetermined server to provide a
user with the received stream content, characterized in that:

said stream content is divided into a plurality of parts
in a time-series manner to be transmitted by said server; and

25 said content providing apparatus receives a first one
of said parts via stream reception to be provided to the user,
and

buffer-receivesarestof saidpartsinamannerdecodable
upon completion of decoding an immediately preceding part.

30

5. A content providing method of transmitting
12



in a tine-series manner to be transmtted by said server; and 25. said
content providing apparatus receives a first one of said parts via stream
reception to be provided to the user, and buffer-receives a rest of said
parts in a manner decodabl e upon conpletion of decoding an i medi ately
preceding part. 30 5. A content providing nethod of transmtting 12
predeterm ned streamcontent to a client, characterized by conprising:
anong a plurality of parts fornmed by tinme- series division of single

st r eam contmrdde tetmiansdrigtinawn adritreait far & cildeatr, eehaghsteirizeidopy and
transmtting remaining parts via buffering distribution such that.

decodi ng ofCMRIHIRET' s side can be started upon end of decoding an

i mredi ately precegd] . %?%E j 0 . 21 Vi ng
stream cont ent %@Ln &???gﬁa%3t2°5ﬁ% e e?ﬁ%ﬂgéagﬁiégL%%?{gggﬁgégggﬁser
with the refaiteflestgtassan adretént characterized in that: said stream

content is divided into a plurality of parts in a tinme-series manner to be
transni Pted by sdT@rEEHIEANGAKLIDSE PALT ¥harieam Slisgindiputdionsdand

i ses: iyl fi.r.st of . saj .S, Vi eaglrreception to be
brovi ded to the Laaneigty i Pdfs BafblrEBy i A LEFRSEFTBA 0 (anner
decodabl e unmh ek aelcodinl decadid@e tver NEBLi @l Jah Becsediri@a dfoRart . 13

end of decoding an immediately preceding part.

10 6. A content providing method of receiving stream content
transmitted by a predetermined server to provide a user with
the received stream content, characterized in that:

said stream content is divided into a plurality of parts
in a time-series manner to be transmitted f)y said server; and

15 said content providing method comprises:

receiving a first one of said parts via stream reception
to be provided to the user; and

buffer-receiving a rest of said parts in a manner
decodable uponcompletion of decoding an immediately preceding

20 part.
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