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1 ~~ BACKGROUND OF THE INVENTION 1. Field of the Invention ''0 The present
i nvention rel MPPARATUS ,c (CONTENTI i IOCATIAON MANAGEMENT aAPPARATDS|, ODATAL A

di stribution apparatus, a content |ocation nanagenent apparatus, a data
conversi on ap%@NﬁE&%IOH ABERABATER . tBFﬁFREFngEE LN Lo AP PARAIRSoN tAND

di stribution nmethod, which distribute nultinedia contents (such as, audio
'2:i data and video data ) C0§TEB$SBF§EBF§HTJPNtH§Tﬁg ated Art In recent
years the Internet has becone popularized. :;cl hs a result , various
contents have been transm tted/received 2 between conmuni cation terninal
apparatus over the |nggpagt RePakknee! 20 xerRTedd A3 1REaTNd | nks has
beconme possible through the birth of ADSL, FTTH, and | MI-2000. Accordingly,
di stribution of high capacity multinedia contents (such as, 5 audi o data,
and video data) has been realized. FIG 1 is a diagran1i||ustrating t he
configuration of Bhismpmticralomilst basdiaipomtagydt cdindmsi boeitanafist ef The
di stribution systemincludes a first distribution apparatus 21 (SML data

dlstrlbU%loﬁréﬁﬁéFXtﬁﬁo@nBP?n§qﬁﬂq|ﬁ%ﬂ?%eiﬁ Eértedvit %EE%%F%FF%ﬂSdQFH The
first d|strgQH#thggggara%gie%;O%rgp%nl @ lq%&ﬁit% g%ptl n ternlnal
e

appar at us 23: Fi‘bution systenllnclu €s a secon FStr

appar atus (gQRLaRt Q%aﬁiabate&bae RBPaBAb§5) 226 81 i BL1EQULLIRY ¢ lame@lo@z
contents to. a reception term nal apparatus 23; fhe reception 15 term nal

appar at us 28nthaintiecei vestandsr epf ayhiche st t iimedirporetieent serapd ay

network 20 that |inks each of the apparatus. For exanple, the multinedia

content desctefptreosedata is data that includes, in a predeterm ned

'Ianguagg, the | ocation information (such as, an I P address or an URL) of
D

BACKGROUND OF THE INVENTION
1. Field of the Invention

20 The present invention relates to a content distribution
system, a description data distribution apparatus, a content
location management apparatus, a data conversion apparatus,
a reception terminal apparatus and a content distribution
method, which distribute multimedia contents (such as, audio

95 data and video data).
2. Description of the Related Art

In recent years, the Internet has become popularized.

50 As a result, various contents have been transmitted/received



20 apparatus in which nmultinedia contents exist, |ayout information, and
time information (such as tinme information concerning synchroni zation
timng of audio and video data and display timng of audio and video data).
An exanple of this a predeterm ned | anguage nmay include Synchronized
Mul timedia Integration Language (SML). FIG 2 is a diagramshow ng an

an exanpl e of nultinmedia content description

Gatay. ‘é%“@%ﬁ%orﬁ%w?atg%t%%cnes EF hcepbhesond e Ghé o
4"t 00=" Sl el 1 BB RkOBE S 85/ TLRUTEQUNARE B iz bhavout )

and [</I ayout > cat CORT Rt &i spl ay

screen of theyrQeaptired BFtH e pa1Ar airsy Z%naSIﬁ@S%b'@ed Qé&&%ﬁ J[;glgE her
words, on the display screen, the mul'ti nedi’a content specified egi on

id="a"] is disptayedtadn aof)OlSighOGﬂapaCBtpl m&lﬁlrﬁé@ﬂatBﬁnt@ﬁtﬁndsﬁcﬁi xels
fromthe left, and with a width of 180 pixels and hei ght of 180 pixels. In
FIG 2, the guti9 odasar rouddetidey datadi hes paen vealliped.dur="10s">] and
[</par>] represents such apparatus that_distributes the above content
during the first teff seborrtis? ddiggrabntbhestratinguthencontjgaration of
src= rstp//halsnsuchl 3/conte1 Al |nd| ates the follo in
SUTRin R S L e

FIG 2. NanelY, coaﬁ"eanpplaorra 1‘%Jhtjtm e & &8 SYSF Py

referred to @ﬁs&ffﬁ&iéﬁ%f@&ﬁ%ﬁéhé@él3019&99{ &%t%&tﬁbﬁtabﬁ&gﬁu?

audi o data. The URL indicates that a content distribution appara

referred to &5 [bHIbe@aeuchisiD3putichr appbestilee ¥t greheltededfaas
[content-A-1.np4] using a session control protocol called Real Tine
Streaniﬁ@ Pranwieht (RESR)1ptiwi daeda. The first distribution apparatus 21
src="rtsp://hai sen-souchi - 103/ content-V-1.np4" ''Q region -"a"/>" shown in
FI G 2 indi cate&n§hhts tHee Fteio & aeﬁemmoan t&ﬁﬁ‘&ﬂétluéppé‘ﬁ“élt#lédzt"o B3e

[ hai sen-souc I Stri [ rred. to.a

[ cont ent - A--cpl E%uglonFﬁiﬁg A&iyég%hereﬁ§%§ él%tEFBP%lQn,aPRer%BP?ion
surrounded bofcérhtam%a@@@r&%'uﬁ:l%fn dppiFa di )Ez 109 a%la And-{5v 88 mb1 £ SREGSENT S
"':> such apparatus that distributes the above content between the tenth
second fromsdatdénng tcord ercetitsitan Hetrindm z6n épiplaerattwsn Rizet hheeceadptiom
starting content distribution. In FIG 2 , the portion surrounded by the

third par ofeymimpal smpararpss 23] thal jegejsies apdgreanbils thechubppaedias
that distributes tthe 10, above cor}&ﬁ?&} q%éat en.the tg % ghh second, from
starting corff¥ntenta iR (3 MY t InkiSe £RCL. 0 Pr BRPRTAFEFng
cont ent For example, the multimedia content description data
is data that includes, in a predetermined "language, the
location information (such as, an IP address or an URL) of
20 apparatus in which multimedia contents exist, layout
information, and time information (such as time information
concerning synchronization timing of audio and video data and
display timing of audio and video data). An example of this

a predetermined language may include Synchronized Multimedia

Integration Language (SMIL).
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FIG. 2 is a diagram showing an exemplary description of
SMIL (an example of multimedia content description data). In
FIG. 2, the portion (such as, the portion [<Kregion
id="a"top="5"1left="5"width="180"height="5"/>]) surrounded by

30 [<layout>] and [</layout>] indicates that the content is



di stribution. The description of the operations of a conventional
distribution systemis provided as follows. FIG 3 is a sequence di agram
showi ng the operations of the conventional distribution system In step
S1100) the reception term nal apparatgs 23 transmts a request for

mul ti medi a content description data concerning a predeterm ned nmultinedi a
contents (such as, 70 nusical contents) to a distribution apparatus. In
step S1110,d%layedt uapPst @ BlksRIRBpPErasnsofl thearradentidre hetminedi a

content description ta (such, as ML data) corresponding to the
pr edet er m r?éﬁp%ﬁ‘?‘i‘?rg ioF %‘T’\‘E’éﬁ?%atg’%lﬁé“"r edBRGRAET YeFAf naP Hihat 8P4y 23,

For exanple, i,z t 1N [ j tents_are assynpd.to be
stored in t%%f%%%b%%iﬁfﬁﬁﬁ%&% g%%g%l}é%ugggéff%%gsﬁ%pﬁﬁgﬁﬁ? %aéngnﬁ ssi on
control procealispd ahv@d hhea PelskitTRA 8 CPRLERBLS FSoR1SLIEEE AREAN HiRg150
RTSP between the reception term nal apparatus 23 and the second

di stributi ofro(tle@preat UsaR@ wikthraexbapheof 1Be pxedasgenafndagnt of
concerning the data transm ssion method between the reception term nal

appar at us Z3Bampiixébssecond di stribution apparatus 22 is executed according

to RTSP. Then, a connection between the reception term nal apparatus 23 and
the second distriButiidh dpdtift FETHEPDSUTTonaes) byhéhe Ahgsthpadsnt af
transm ssi on nethod i.s determned. In ep S1130,, the second distrjbution
apparat ue. 20 NEh I < (he hASIC S/ RRRaA TRRt Soehr s eRperas e bhat
reception ter g Aaby RPN Wbk AWeANGuEIbNEndet L1dH RER sellopas o

| : ransm ssi on nmethod. Transm ssion of the nul {inedia contents 5 1S
processi@d wéht&enl -diserisansgert Protocol (RTP). In this nmanner, when the
reception term nal apparatus 23 transmits a request for a predeterm ned

mul ti medi a cont €atgiifo strige SN /ddtad sHnstsausiintd o sy tanis- 243 . e/ > °
predeterm ned_di stribution af aratus 22 then transmts the above nultinedi a

contents tolREECEEEEPERSNTPEIAVHAY HtGtdrs Hgmely. an apparatus that

has a Uniform Resource Locator (URL) referred to as
[rstp://haisen-souchi-103/content-A-1.mp4] distributes

15 audio data. The URL indicates that a content distribution
apparatus referred to as [haisen-souchi-103] distributes the
content referred to as [content-A-1.mp4] using a session
control protocol called Real Time Streaming Protocol (RTSP).
"¢video src="rtsp://haisen-souchi-103/content-V-1.mp4"”

20 region ="a”"/>"” shown in FIG.2 indicates that the content
distribution apparatus referred to as [haisen-souchi-103]
distributes the content referred to as [content-A-1.mp4] using
RTSP. On the other hand, in FIG. 2, the portion surrounded by

the second pair of [<par dur="10s">] and [</par>] represents
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such apparatus that distributes the above content between the
tenth second from starting content distribution and the
twentieth second from starting content distribution. 1In FIG.
2, the portion surrounded by the third pair of [<par dur="10s">]
and [</par>] represents such apparatus that distributes the

30 above content between the twentieth second fromstartingcontent



However) the conventional technol ogy has the follow ng problens. In the
case where the reception term nal apparatus 23 obtains contents froma

di stribution apparatus |ocated at 10 a distance over the network, a large
amount of network resources are consumgd in content distribution . In such
case , for exanple, at |east one of network congestion) decrease in
transm ssion_bit rate, or bit error occurs. As a_result, there is the
probl em of c&htERtPUFSPRi BUEi BReqtairtietRcFeasnAtreBnsLAT T bhal FOntentr e
is the techn lOﬁ%.?f l gcating a cache apparatusont he net wor k.

| nt hi scOnventT dnhat %Eﬁ%%rogy, a cache apparatus | ocated near the reception

termna apparal usygd’ heEReiBkibh UOra%, CORLERLSonINSY) 4 NEAFERPILAR

term nal apparatus 23 1s able to obtain the contents fromt cac

apparatus . ®ysthisutbansydien Leeafivided 85 MdalowipRtel WSidd §85udRERSS
t he cache apparatus | ocated near by rather than the distribution

appar at usl océtagran shodiigtgahice opega ttillea snef wbelconAsrd iroesll 4igttheut dsponse
time for the request of the reception 2~ ~ term nal apparatus may be
reduced. FurtheF®Bre, consunption of network resources may be reduced.

Furth , f Kk tion L1 the d '
data quality due (D' bFEeRr IO 00y KOOI TRETARSE (ARG G SPam
Lhat uti1| zc, syghs pache 550.g0PR6R Hi1 LIRLHIECLREeR¥ B 1hBRon data

conventional techn
concerning a predetermined multimedia contents (such as,

10 musical contents) to a distribution apparatus.

In step S1110, the first distribution apparatus 21
transmits the multimedia content description data (such as,
SMIL data) corresponding to the predetermined multimedia
contents to the reception terminal apparatus 23. For example,

15 theapredetermined multimediacontentsareassumedtobestored
in the second distribution apparatus 22.

In step S1120, transmission control processing for the
multimedia contents is executed according to RTSP between the
reception terminal apparatus 23 and the second distribution

20 apparatus 22. For example, the exchange of data concerning the
data transmission method between the reception terminal
apparatus 23 and the seconddistribution apparatus 22 is executed
according to RTSP. Then, a connection between the reception

terminal apparatus 23 and the second distribution apparatus

|8
ot

22 is established, and the data transmission method is
determined.

In step S1130, the second distribution apparatus 22
transmits the predetermined multimedia contents to the
reception terminal apparatus 23 according to the determined

20 transmission method. Transmission of the multimedia contents



6 as described below '~ A cache apparatus that determ nes whether or not
storage of data is performed according to priority of data is disclosed in
the prior art of Japanese Patent Application Laid-Cpen No. 2000-209258. The
follow ng technology is disclosed in ghe prior art of Japanese Patent

Appl i cation Laid-Open No. 2000-250803. A cache apparatus pre-fetches a Wb

ith hi gh | babi it Vb | i nked_t VWAV . Th
Cache appard U G HeEeih Thiy ralchiTe ‘T2oesbobeobreborar (RE™eb page
t toth ' 1.nal f j t_of _J
Patont Appli cati o LAID Aok o 000 2o o PR g coloppgbaseee

reception tef mrAakmaRRH 2bYSeRRES a JrAISAGHE ARPaRAL YS ridla ESnELREE tO
the 15 reception term nal apparatus pre-fetches contents before the content

request is to ahensMIBdidtaomicheibatephi appieatisdl ,appar apusdeToeminbliowi ng
technology is disclosed in the prior art of Japanese Patent Application
Lai d- Opén Nbi 000298412 £ ppAreat 80 22hthenctranppir attiie sbovesmdat amedila
transmts data to the reception term nal apparatus, the cache apparatus
perforns opfethtsdhS tOrtReoFEREPEAPR FRHBPBAYcAPPREBRIENESoper ati ons of

transmtting data,to the reception termnal apparatus. 7. cordi ngl t he
operations of stocl’%egve%ﬁtz; % o}?éfe@éc&%la;ipgg!pgw&&oggyhsg %3b¥9iggw¥89md.
In the priof-&iefd, J%ﬁ%ﬁ%ecﬁ’éé%ef@Périec%'c%%t'i%dt@ﬁﬂ?%@-aﬁg&l@%?’?’o’
several cache apparatus store the sane data. Thus, even It one ac%e

appar at us cam dtajred fameadad A et @ BakiteAbudnehheppeaahasappanatysatny
performdata <l U distribution. 7 However, the conventional technol ogy had
t he follllow aagiprtebicensveChineeme forek | v 1ahae eaospiti @h nedwonkal e appacasus

was only able to access cache apparatus that were already registered in the
reception tFHFARFURBPATAULEThLSTELRRELIGBpar Bt BYCP FEE WL £HhaBB LS s bl €

to the reception termnal. apparatus _exi amyng_t he cach ar at us

| Tnked 1o che TeTERe s MRNERH BoRbeRrd i Relapateat fotadRBRER IR  he
reception tigr i paleappar ahie £PHLE NUCRECEShYd IiZhtht NSENOFK {§SPHECES
were not fully utilized. 1 U Furthernore , even if a cache apparatus that
t he receptipobesm ofl cappanat dsseotbdtgohcklhiglacgedesrvasihignked to the

network
15 Conventionally, there is the technology of locating a

cache apparatus onthenetwork. Inthisconventional technology,
a cache apparatus located near the reception terminal apparatus
23 temporarily stores contents. Then, the reception terminal
apparatus 23 is able to obtain the contents from the cache
20 apparatus.

By this means, the reception terminal apparatus 23 can
access the cache apparatus located near by rather than the
distribution apparatus located ata distance over the network.

As a result, the response time for the request of the reception

1o
i 4

terminal apparatus may be reduced. Furthermore, consumption
of network resources may be reduced. Furthermore, occurrence
of network congestion as well as the decrease in data quality
due to bit error may be controlled.

The distribution system that utilizes such cache

50 apparatus includes for example, the conventional technology



in the case where such cache apparatus had not been registered in the
reception termnal apparatus , there were problens such as descri bed bel ow.
Si ncet he cache apparatus was i naccessible 15 to the reception term nal
apparatus , reducing the access tine ofgthe reception term nal apparatus
was not possible. As a result, network congestion occurred, as well as

i nprovenents .in content distribution quality being insufficient. 30 BRI EF
SUMVARY OF TRE G87RHH8Y RS- m of the present invention is to provide a
content distribution, system_ a con di_stri but.ion et ho description
data distribution ap’pg‘r ;ctaucsIHe aa;%@#%ﬁésl 52135 %etr% n‘?h% af afds e
data conver kol aRRALR! HAtalildl ferPolREQMd Ol 4814 A ARRANSL UE: albLCh
sufficiently allow for the effective usage of network resources an

i nprovenment adfs ddstocdntsedi 4thr ithet pphoguatttyf Japandde\Fatdret aifjpcidation
according to a first aspect of the present invention, a content

di stri but?onlsyist-éipen ; BocomR8es02258 eastTime fildomiipgt | bechppieay usis
configured 8 tqQq store a content; a pIuraIit%Pof cache server apparatus

configured t&iSHHATELoH ehbet PEROFh&i <2 i BEPRBASApPAratts Arid G- 1tor e
(e coniem vomelaiyl e SASESON AP A O

configured t0 sto ocat i"on 1 nformat’ on cates

i nformati on gag@%tqp?%iz_:ft{ VRImPARRI IS 1 By denild Rid rbaﬁ_fés”‘dﬁ‘rﬁ{ & dinit

configured t0 store at |east one descriptiondata, which " ncludes the
| ocati on i nfer megw opagé .t hehdi aldhieutdmibrPned athién guEeRY§r teaneafisgwy ed

to convert the location information of
10 response for the Web page request to the reception terminal
apparatus.
In the prior art of Japanese Patent Application Laid-Open
No. 2000-276425, in the case where the reception terminal
apparatus moves, the cache apparatus that is close to the
15 reception terminal apparatus pre-fetches contents before the
content request is transmitted from the reception terminal
apparatus.
The following technoclogy is disclosed in the prior art
of Japanese Patent ApplicationLaid-OpenNo. 2000~293424. When
20 the cache apparatus stores data and transmits data to the
reception terminal apparatus, the cache apparatus performs
operations for storing data independent from the operations
of transmitting data to the reception terminal apparatus 7.

Accordingly, the operations of storing data in the cache

apparatus may be stably performed.

12
ot

In the prior art of Japanese Patent Application Laid-Open
No. 2001-202330, several cache apparatus store the same data.
Thus, even 1if one cache apparatus can not perform data
distribution, another cache apparatus may perform data

50 distribution.



70 distribution apparatusstoring requested content requested by a user ,
which is included in a description data, into the location information of a
speci fied cache server apparatus, by referring to the location information
data; and a reception term nal apparatusconfiguredto obtain converted
description 75 data, which is description data converted by the converter)
and to receive the requested content fromthe specified cache server

appar at us based oMY TonVert &PTIER Pt e L osy BpApEReRf pFieniee THE

SEVERAL VI T N G [ ' ill ' h
confi gurat %%l%ﬁb%\rﬂ%%na}o%%lnf htt%‘? !s]ts??%‘gtf%rﬁag%/}g{”eﬁ%i L‘?‘ﬁ’g a%gga
di agr am showj fig samge%il%n% WM Le bt 8achb CapPairs tasS GHENGR AL 29§ 28ka

illustrating content '" G distribution procesSing by a conventional content
di stributionreyssesrell ta thd el BiRMdrninHlr abipagatthe .conhigyur ahbaa of
a content distribution systemaccording to a first enbodinent . FIG 5 is a
di agram i5l | uspparangst hbatowkrguriatdomessfible dcddie sppeptias deamtnadi ng
to the first enbodi nent . 9 FIG 6 is a diagramillustrating the

confi gur at i oWPRRT ARV SHKE SFROATR I FPBGAChHE ARt Wil heked diond e BetHerkr st
enbodinent. FIG 7 1S di aﬁrgm i IJPust rati Q? t he coFféﬁ%gaﬁhgn of a, content
| ocati on nan %é%eﬁ?sgbgarﬁ% €°atlorai APTH R FFe8 dFREnTSCRPECS i s
a diagrams 1 e i t] f oXi Al ta di he
First embodi men i G e O B e e e L kBsk T

a data conversi@hrdppawardsnaecendnggutaltiheafirst enbodinent . FIG 10 is
a di agram showi ng the configuration of a reception term nal apparatus

according to the frusthembode menten Ef @ cddhe sippadadweshbnéat sthiewrageption
proximty table of 15 generation processing and storage processing
accordi ng toteRBinpl apPamaidd Rt d apiekly2Gcess g benkeddodgianpe twork,

|| lustrating content, di SLELRULLGN DI OGeEPLA9.36EN 48 N% ¢ Qebierlbitterea
enbodi nment .

in the reception terminal apparatus, there were problems such

as described below. Since the cache apparatus was inaccessible

15 to the reception terminal apparatus, reducing the access time

of the reception terminal apparatus was not possible. As a

result, network congestion occurred, as well as improvements

in content distribution quality being insufficient.

20 BRIEF SUMMARY OF THE INVENTION
The aim of the present invention is to provide a content
distribution system, a content distribution method, a
description data distribution apparatus, a content location

management apparatus, a data conversion apparatus, and a

o
Tt

reception terminal apparatus, which sufficiently allow for the
effective usage of network resources and improvement of content
distribution gquality.

To achieve the object, according to a first aspect
of the present invention, a content distribution system,

30 comprises at least one distribution apparatus configured



FIG 13 is a diagramshow ng converted SML data. '.30 FIG 14 is a di agram
illustrating the configuration of a cache apparatus 4 according to a second
enbodinment. FIG 15 is a flowhart show ng determ nati on processing by an
opti mum cache determ nation unit accorging to the second enbodi nent. FIG

16 is a flowhart show ng determ nation processing by the optimum cache
determ nation unit accordingBto the second enbadinent. FIG 17 is a diagram

iIIustratin&Otﬁ Qﬁﬁﬁ?g%?%f E’QF ap%Bﬁ?%ﬁFYdngFPSGFi@ﬁ?ﬁﬁﬁeﬁﬁRﬁr%i%%ﬂrd
embodi ment . c‘onggtg'ﬁ'r%d 18 L5cifll QgAML ISt EAL @agsﬁﬁlgb&?ﬁ{%%:g@g‘ator‘cﬁ " _10

of a division ermnati on apparat us accor di ng |

FIG 19 is and &l aRbirk! ¥8kr abheantheeRPOELBUIFL i on PR AL
accordi ng torkhe third enbodinent? Fl%iﬁZO I's g diagr£%1i Iﬁétratfﬂ%’t e

configurati @atef davaagenuaisi ebndpparatiusoastordi Ngcadvidéme iAd¥drehation
enbodinent. FIG 21 is a sequence diagramillustrating process of storing
di vi ded ¢ontderita.i whacbomeicatéest ritrulpoatappar i icridiicn odr danh dastehe
third enmbodinent. FIG 22 is a diagramillustrating an exanple of a
di vi di ng mef§EYSdcBBPATAFYSe BHEES PR IR b Sdtfenftorpee Yrlit copfdiayiatn
illustrating an. examl.e oé\fa I vidi met hod of _.the third enbadi nent. 15
FG s oa i ot G Rt ohe As e S SEERFS abiR et lch G HUES tne
location information of the distribution apparatus; a converter
configured to convert the location information of
10 distribution apparatus storing requestedcontent requestedby
a user , which is included in a description data, into the
location information of a specified cache server apparatus,
by referring to the location information data; and a reception
terminal apparatus configured to obtain converted dJdescription
15 data, which is description data converted by the converter,

and to receive the requested content from the specified cache

server apparatus based on the converted description data.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is a diagram illustrating the configuration of
a conventional content distribution system.
FIG. 2 is a diagram showing conventional SMIL data.

FIG. 3 is a sequence diagram illustrating content

[
[a)

distribution processing by a conventional content distribution
system.
FIG. 4 is a diagram illustrating the configuration of
a content distribution system according to a first embodiment.
FIG. 5 is a diagram illustrating the configuration of

7 a cache apparatus 4 according to the first embodiment.



FIG 25 is a diagramshowing SML data after content is divided. FIG 26 is
a sequence diagramillustrating content 20 distribution processing by the
content distribution systemaccording to the third enbodinent. FIG 27 is a
diagramillustrating the configuratiomgof a content |ocation nmanagenent
apparatus according to a fourth enbodinent. FIG 28 is a sequence di agram
illustrating content distribution processin g; a content distribution

syst em accor di ng t &1fhe6f 68r Bhd&ABEEP nbhtus ipg the configwnstion of
illustrating a anpl.e of..a.pr.e-fetch timng table according to the fourth
embodi ment . %:n; :égﬁﬁ'l goatfo idé%écrslg)d{}é‘r?@e %P 9 13T HAhF TR enkirst

di stribution REeRHNY by the content distribution systemaccording to the
fourth enbodinent. FIG 31 is a flowhart show ng pre-fetch request

processing by a pre-fetchy rieqdesiagianh agetdiatdidd thiecbops fhrgahedi sent .
FIG 32 is a diagramillustrating the configuration of a content

di stribubi o spstemtabeosn ti oy nanagdnditthappboditmsniccdt@nd3 d she fagtam
illustrating the configuration 7U of data conversion apparatus according to
the fifth efBANSRNEFIG 34 is a sequence diagramillustrating content

di stribution processj by the cqontent distributigon system according to the
£ifth enbodinent. 1-ETRrcE 38 s OTeGrag: SRR SRR IR ATy Gt  on

of an SML daia di:sty iy on aPRARALYSL8 ee  HLSLe "BAbEAEREF¥ATPI € of the

FIG. 9 is a diagram illustrating the configuration of
10 adataconversion apparatus accordingto the first embodiment.
PIG. 10 is a diagram showing the configuration of a
reception terminal apparatus according to the first
embodiment.
FIG. 11 is a flowchart showing a proximity table of
15 generation processing and storage processing according to the
first embodiment.
FIG. 12 is a sequence diagram illustrating content
distribution processing according to the first embodiment.
FIG. 13 is a diagram showing converted SMIL data.
20 FIG. 14 is a diagram illustrating the configuration
of a cache apparatus 4 according to a second embodiment.
FIG. 15 is a flowchart showing determination
processing by an optimumcache determinationunit according

to the second embodiment.

25 FIG. 16 1is a flowchart showing determination
processing by the optimum cache determination unit
according to the second embodiment.

FIG. 17 is a diagram illustrating the configuration
off a content distribution system of a third embodiment.

50 FIG. 18 is a diagram illustrating the configuration



FIG 36 is a diagramillustrating the configuration of a reception term nal
apparatus of the first nodified 30 exanple of the fifth enbodinent . FIG
37 is a flowhart showi ng processing concerning difference information of
the first nodified exanple of the fiftlp enbodinment. FIG 38 is a diagram
showi ng an update list of SML data using SOAP nessages. FIG 39 is a
diagran1i||u%;raélnﬁ t he @Oﬂ%i ura%lon of a content distribution system
accor di ng t &fasPxViSeABodf hEhTiRE| &R APRIT JL 8% q F&HOF Wingy tantperthird
describing g, &, di stribution nethod of the sixth embodi ment. 12 FIG
41 is a diagram show ng an exanple of electronic mail data before being

converted by a converstoniynik. aFhGaghzni 51 Bush A9E0Y SHhowi &g ey exarpse of
el ectronic :> rnail data converted by a conversion unit. FIG 43 1s a
sequence di agr amadios glgsarabheg scoxaiieny wb iid hidian amidmionaft a first
nodi fied exanple of the sixth enbodi nent. 10 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Vari ous enBd@i.ndfAt $soé dhegparsehiustwaninontive |dorokl glescrided
with reference to_the acconpanying drawings . It is to be noted that the
same or siniQfar ré1ER e MRITIA s ARPFHITBJ AT HRE hnECor tBEmitakrdart s
and el enents tbhr(gijng?out 7G the drawi ngs, and the description of the same or
simlar parﬁ%“é% fents will be omtted or sinplified.

FIG. 21 is a sequence diagram illustrating process of
storing divided content in a content distribution apparatus

10 according to the third embodiment.

FIG. 22 is a diagram illustrating an example of a
dividing method according to the third embodiment.

FIG. 23 is a diagram illustrating an example of a
dividing method of the third embodiment.

15 FIG. 24 is a diagram showing SMIL data before content
is divided.

FIG. 25 is a diagram showing SMIL data after content
is divided.
FIG. 26 is a sequence diagram illustrating content

20 distribution processing by the content distribution system
according to the third embodiment.

FIG. 27 is a diagram illustrating the configuration
of a content location management apparatus according to a
fourth embodiment.

25 FIG. 28 is a sequence diagram illustrating content
distribution processing by a content distribution system
according to the fourth embodiment.

FIG. 29 is a diagram illustrating an example of a
pre-fetch timing table according to the fourth embodiment.

a0 FIG. 30 is a seguence diagram illustrating content



Generally and as is conventional in the representation of devices, it wll
be appreciated that the various drawings are not drawn to scale from one
figure to another, nor within 30 a given figure. In the foll ow ng
descriptions , nunerous specific detai{f are set forth such as specific
signal values, etc. to provide a thorough understanding of the present

i nvention. However, it will be obvious to those skilled in the art that the
present inveAtFORIRRYIBE BrRCEISSIAINEhIRe SO SPecPrtTabLAILOS SYIStTest her
i nst ances “@"'EERW“t%iE%UiE% have been..sho in block diagramformin

order not toaoﬁgguregphe pres 5 vgﬁ{fbﬁﬂﬁ% I unnecessary detail. T ~_rst
Embodi ment 13 (Confg gir ag o 0fa OpbGRhaPkS AU PN Y SEEMN Bt dis 2
diagramillustrating the configuration of a content distribution sﬁ%ten1

accordi ng topibeekkhidy eilpdraee tchlhegaest am i tfiagicbraunigoBo Sitsd EBUIRSH a
network 1; an SML data distribution apparatus 2, which is linked via this
network 17 aepbodameny.of content distribution apparatus 3; a plurality of
cache server apparatus (hereafter referred _to as cache apparatus ) ; a
content | ocation mandgénem? dfpa dhggram id lysty atdmee téico goaggaiaatsi og
and a plurality of reception term.nal .70 apparatus 7. The network 1 s a
publ i c net woPk 12 sFORTELY he dllr?ttgrlr]?é’tt,l%rggﬁgﬁlﬁl &c DR héCapparadtid may
be directly gﬁgggg edito the network. Furthernore, the cache apparatusmay
be connected to a"local network and linked to the network 1 via this |ocal
network. J~~ Here, ther¢om®nts ¢ Hirddién AN 1ETrRIFRY theclcbee iora-dttieyn of
content distribution apparatus 3 storing a plurality of contents.

Furt her ntv e, ofhe dartieentodivetrsiibnt | eppaystem nmagccnrhlddg atpl wted | thi fidfh
SML data distribution apparatus 2. WhAn the content distribution system

i ncl udes oneeBRPRiggn% -~~U di stribution apparatus 2, the SML data

di stributi t I lity,of SM L ta . W th

cont ent i ot boct on EhGr o am! Baesc i Shts W TIsT it EA A SRS on
appar at 2 . .of . ISt rdut a :

oD v r) giREatacth Hfdaditihd i it A ARNe A b AN A e

6 and the contebldidgattico R HeFagarE mbdiadeaitls 5 may be separate apparatus
or may be together as one apparatus. Furthernore, the SML data

di stributhon apparat BI@, Tomem dicgtdnmn hiwstgatemy gheacaents graricrdat a

converston of an SMIL data distribution apparatus of a first modified
example of the fifth embodiment.

FIG. 36 is a diagram illustrating the configuration

of a reception terminal apparatus of the first modified
20 example of the fifth embodiment.

FIG. 37 is a flowchart showing processing concerning

difference information of the first modified example of the

fifth embodiment.

FIG. 38 is a diagram showing an update list of SMIL

1o
<

data using SOAP messages.

FIG. 39 is a diagram illustrating the configuration
of a content distribution system according to a sixth
embodiment.

FIG. 40 is a sequence diagram for describing a content

50 distribution method of the sixth embodiment.



~~i ~ apparatus 6 are respectively separate apparatus in this 14

enbodi nent, however, they are not particularly limted to this
configuration. For exanple, the content distribution systemnay include one
itemof content distribution server apparatus that conprises the functions
of the SML data distribution apparatus 2 , the content |ocation nmanagenent
apparatus 5 , and the data_conversion apparatus 6. Furthernore, a program
in which the functidn$-of 4thel¥ata cOAFEF&Mon aPPHLIBTULTE &¥@MPRE coRfent

| ocati on nmapagepent .apparatys.5 are described, may be.stored in the, SML
dat a distri%ggFgﬁoﬁbﬁagaﬁgsgﬂtSr%FEQISOﬁFéHQ EEPH¥§?FPbin8n085§§F§98§3.
The SM L data;distribution apparatus 2 or the content distribution
apparatus 3 nay then execute the functions of the data conversion apparatus
6 and the content | gcat. an MBNAGEMRHanABRKAhYSaR eXBEIaldeye 1ER@rHREEPT I ON
term nal apparatus 7 are close 1~~ to the cache apparatus 4 rather than the
content i staibutihrtr appaeates Dy a theaveetsdonk vhithHere, a second appar at us
close to a first apparatus in the network 1 means an apparatus that the
first apparatus can fgifickPBylacgcesquengetfagrandor des¢ribhng acgeatent
proximty in.the network 1 for _example ~ 'O _Jis_determ ned based on one
or “nore. pi eUb8 TR CPAREPABEFBRSaREND TRARE IMEHGLH S b SO BOEVESR hhe
first appargffssdnd §econd apparatus), hop count, the roundtrip delay, and
transm ssi on ra?e P*rocal network Iines ( such as , coaxial cable lines |,
optical fiber lines and wireless lines ) connected to the first apparatus
2:> and/or the second apparatus. The content distribution apparatus 3 , in
t he cas® where request BEfAILEDeDESCREPFIONNOF THE! ENVENZIONsent fromthe
reception termnal apparatus 7, transmt the predeterm ned contents to the
reception tern naVaappusaendorimeatis off tHee ;prysenht bavertieni wialloke

apparatus 3_i ncl udes a, content storage 15 unit é not shown that stores
each of thedﬁﬁﬁFéHF§ with o FRAT i Oh 0G5 BCEGTPR ﬁ%ﬂ?tqré?wjdh%sa fécéfver
are not sho i c ni.¢at i ‘hecepti i a us 7;
and a contrgﬁ)Bﬁ??b?ggogﬂgﬁok%%)E?ﬁglbge% %%%ggtﬁgkggﬁbggrhggggggﬁ %?%5 t he

units. It shpghdebetBotrd shaé oh dins ehodivenring eaemdaser thedughowe, one
or a plurality of content distribution apparatus 3 stores contents . In

additi oy eabk dnshWingppaaral uheddebtaiptian ¢£ddie epmei vemiofileonpemttsf r om
the content distribution 10 apparatus 3 and stores the content tenporarily.
I n such cas@ndt Rdemeadst Waa 1t &eniomdit tash HTatidPAifdEsi-ves the content from

3. Fur thor ot o, t HE"EBRESR “BRCR i Ui BN SV ™S Rt FAPFy ST GPoach

plurality OEfCBQ{r%Eé-, _LLE‘ @gg_il_tlgé)rhpﬂfbé':b&:ted that the various drawings
are not drawn to scale from one figure to another, nor within
20 a given figure.
In the following descriptions, numerous specific details
are set forth such as specific signal values, etc. to provide
a thorough understanding of the present invention. However,
it will be obvious to those skilled in the art that the present
25 invention may be practiced without such specific details. 1In
other instances, well-known circuits have been shown in block
diagram form in order not to obscure the present invention

with unnecessary detail.

30 Tirst Embodiment



| ,~ case where, for exanple, the content Wand the content Z are stored in
a given content distribution apparatus 3) the "distribution source |ocation
information"” included in the SML data corresponding to the content
W/content Z) is the "distribution soywgce |ocation information" indicating
the O location information of the given content distribution apparatus 3.
FIG 5 1is aégba%nanlillustratin the configuration of cache apparatus. The

cache appar at @84 9GBEEH D 4 | e P T IMRYIt EIht Bt bm one or a
plurality of cont di,st.ri Qutsi. ratu and tenporari.ly stores the
content. Each cacﬁgbépéaﬁgt %st(%l%g’lr%ﬁ‘gglghsstscg%écd‘@guﬁc?‘te El?rﬁfr‘} it Bhelor a
plurality of CHEEN 818E818L0HBH: s (CMEUBLEREHER oW £ r 8+ by bd . and
receiver) 4a, which perforns operations such as“transmtting content to the
reception ta@hei tahtappadasusibp0idnosysEERi VAN G aeftvork ik oam tder ©onitent
di stribution 16 apparatus 3; and a control unit 4c, which controls each
of the uhitdistThduddmrr appamiatusc2; eviniclesis ljakeidomief thhe meteosk dred
.i_n the storage unit 4b into the content that are transmtted .fromthe
content di sfr Pgaﬁaéﬁté(psérﬁm‘éeet distriPRELABrapParatRe Tage DANEE It
reception term nal, apparatus_7_sends a request for %ﬁnten gi stribution to
d

the control “GniTHRE of ST RET c BRRETANPEr dtifs A Ede F Dt He df 8t Afh R
comencenment, e, .iNf.0 j {- nli ' ' i i (herginafter
o o mat | of T At g 1 S A hr ey S5k P8 MRl BppRha P of 28
"synchroni zabin@ it apbaraRiisos; )amnt pnh@aMaiiyoss | Fekheet 1 Y Gt a1
time(hereinafter "information indicating content time" is referred to as
"cont enf0t i mwpiarfagrasat’/i.onThg nethwerkohtiola pubilid¢cnpewboknd $hehfad [tdwd ng
operations. The control unit 4c 15 reads the content fromthe storage unit
4b. The contPdeIRe%: £OT KRR khsnThe ORENCoRPOR AR S HEY dGeftixartly
term nal apparatu%t7 ga d on_the di?ri ution co ncerﬁant tine

i nf or mat i on AR EC SPTCRY BRP S5t i S YRE S 1 AR SRk eoﬁPPﬁHPEEFiW
content tinmge ooidddiGg &d % A FAARIUSIHAN RSk ddG £ WHd HEAId[0 O
the SML data distribution apparatus 2. The SML data distribution

appar at us 2-vaer ftoriss itdwen 1 ald v, processi ng when a request for a
predetermned SML data ( description data) is transmtted fromthe
recepti éd term naHeggpartditcusontente AMiridattd ol stysitlem imay dppaiade e
perforns, faqr exanple rocessing for transmtting_reply informatian,

processi ng gt Pgngﬁ'%‘ltginﬁg éSFEgBé‘E'OPoFPB_Gﬁ%PF! AF M InYf P Hat a
conversion appapalugi@, Al tﬂégﬁggé' Nghd Yorntddy Ekggr%urt%n.cggéf%% may
Us 5 a n n e content

| ocati on nmanagenent appar a out “infornmation I~ "concerni

location. ;hEIRIRCESSIh Oy biFade, WhitR0d fs EATNEF SRR PRIURSs bOownaM L
data to the data conversion apparatus 6 is executed for the follow ng
reasons. Pragesscngteatpedistaetutbonenspdtery tinkdudeascepheonSHMEL Mdwta
apparatus 7 to obtain content fromthe cache apparatus close to the
recepti 8% t ¥l tirdlbWHprdy appgratupt 2 s bgl BMbe dedteedis haibhioha@nnajd tushg
processing for the contentl ocatiagn, for_ex gme, a predeterm ned paraneters
(such as, i rff or REPPERS] o‘%nlpi]1u§ia|3rdttyheoﬁom{‘ig 438 8y g MR st tcfﬂé"tent

reception tey RAH A% L NG hlnal, 10, {AgRt £ CaF T Qb IMIELS,

I
h b A
described | ater) are transmtted to
distribution apparatus 2, each set of SMIL data distribution

apparatus 2 manages each set of SMIL data.

[N
o

It should be noted that the data conversion apparatus

6 and the content locationmanagement apparatus 5 may be separate
apparatus or may be together as one apparatus.

Furthermore, the SMIL data distribution apparatus 2,

content location management apparatus 5, and data conversion

30 apparatus 6 are respectively separate apparatus in this



"? Uthe content |ocation nmanagenent apparatus 5. The content location is a
| ocation (such as I P address, URL) of the device which holds the content.
Furthernore, the SML data distribution apparatus 2 can inquire at once for
one or nore |ocations of contents to tfg content | ocation nmanagenent
apparatus 5. The SML data distribution apparatus 2 can also inquire at
once for one ogonnre | ocations of contents that are to _be distributed in

sequence to FRBCESHEBAr FORAYPEn thsiagERditt REFAAsde Y Fheitedtauzhas

di stribution [ .2 _incLudes_an SM L .data storage uni, h (description
dat a storagecéﬁggyﬁkgﬁﬁPPﬁg §§Eh3§%WP§§' ?_Qﬁﬁi.angéﬁ%§&%u§F° Ysiata

i ncl udes i nf i kRdi.cat.i e [ of; i C i I [.Qn
apparatus 3 (RLr el partar e it e paREahy W i R L R BhRerat LR o,
i nformation"xhast eompg imest ivRdi furcoitand dhetee nefiter qacef aicedibatasn
"content"). For exanple, this "distribution source |ocation information" is
represent’ed BpramatRs. 2 Futhéieronrent flheaSib Wanagensntidppaomtap@ar ands 2

includes a conmuni cation unit 2a (a transmtter_ and 18 receiver), which
performs, fofFléxdAbPe, CPMESHF HLRBSZPPATEBES t & anFMHHFHATS aifd PFOSERY AH

Lerm oo anotPSERSHS AR Gl YRR ALRIARNGS A bRS-RREE 2 s
the control | E??FQB‘CGQEQCQE?BHG mesger?&b@ha%;}s&rg{a&@d NGRS .fi%reaexgr\gg'r e)

"content iden Ication rnformation suc an identification ru
managed over pkhe dyelawh khid@iri depbidiists iGN appdsh h S Id DOt d eBngaHkCe

| ocation information"(such as, 1 c¢c:) URL ) that indicates the distribution
sour ce of0 t héisamtibutt ionFappdmstws 8, tTiee SNIL diettead 1 siict lichesioh appaxanplse,
"content tinme information" that is the time between the starting tine and
fini shing tiAEPHILEPEORPBAENEI kFHHIRY B ARPERELY S} s FahERep et e éRet he
starting ti and .fini shi time of content 1.~ replay,) "synchroni zati on
i e | nfor e PO 1ERA: OF s Re AR AP T Qi REBRAFARG Bt ierting B fben
and anot her ¢gpL@Rtn %%géaémgﬁg ad¥=¥®id @n" indicating the arrangenent of
parts that configure the contents™on display. It should be noted that the
control unit 2c stgeasranfigr,meheofeddsh i@ ivegniin@l afpheadlicon {rdiehoas | P
address, URL) of each apparatus (such as, the data conversion apparatus 6.
FIG 7 i¥ a traghancathesprranps Heresheicgtinan i tre cfontean tcdisémtibluddani on
managenment apparatus 5. The content | ocation nanagenent_apparatus 5

i ncl udes a sPBPaFEtYSi £ 5B thatretwark di.or HETE, "# GEAWh GOREHAFRS GAose

table". The .| Oga%izg%?i%éf%ﬁ%%gaqn& | legégirtagk;idfsmém or It gagrlar{qfsc%hla@g

t he Iocationtfsuc essS) of each cac apparatus 4

that tenporakhky rit@reSpdardAas QRf JlieRIY £LIUGia hehutwbhe not ed
that the "location information table" is ~~~) an exanple of "location
informati on data" InFuhibeca®mee, proximity in the network 1, for example,
20 is determined based on one or more pieces of information among
path length (path length between the first apparatus and second
apparatus), hop count, the roundtrip delay, and transmission

rateof localnetworklines (suchas, coaxialcablelines, optical

fiber lines andwireless lines) connected to the first apparatus

1o
o1

and/or the second apparatus.

The content distribution apparatus 3, in the case where
requests for the predetermined contents are sent from the
reception terminal apparatus 7, transmit the predetermined
contents to the reception terminal apparatus 7. Each of the

30 content distribution apparatus 3 includes a content storage



19 format of the location information table of this enbodi nent is not
limted in any way. Furthernore, the content |ocation nanagenent apparatus
5 includes a communi cation unit ( transmtter and receiver ) 5a, .i which
perfornms data conmunication with eachglevice (such as , data conversion
apparatus 6 ) ; and a control unit 5f , which controls each of the units.
The comruni cat | ??’82;9 cessing that the communjcation unit 5a perforns is

processi ng 1o+t A Nt hESPREEIEGST HaF R CPRG ePits (| dpeaPnBpichtine 1 U

h t ! i t 6, .f | A
Chou d bo naths fra et CRUET B JhAPRAT dBe oty ST b Bl FBne of
an appar at UsohumM At dat @1+ 5 @ﬁeLg%ceﬁii@ﬁcgeﬂﬂiﬁafxgﬁ?éfggggc9;p5ﬁ8e§3ing

by using an I P address , the URL is converted into an ress through a
gi ven devi cefstiedl nas (NS showider eahtepex bihortmd icuhivhi Gat eRgnt be

| ocation of device ( such as cache apparatus ) " may be referred to as

"l ocatién itHerwmitesn of device". Furthernore, the content |ocation
managenent apparatus ~?0 5 includes a "proximty table generation unit" 5c.

The proximty table sfeveabeometed ithst dal thil atembadianeryy ogisnfle§craben

bet ween the reception termnal_a ratys 7 and,_each cache. apparatus" based
on one or ndreYpi eRBE o ?n?@t‘ﬁﬁ??g% ?#oﬁ?%ﬁ%ﬂb bﬁ?ﬁ%‘”éﬁb? " af’BﬁfﬁtPgngth
between one; appalAl UsyFapeand ?19%%1'&%i%BQaéé‘él&'%)aic_ﬁéhQBp%PHE s'4 'SSB’BHEHE“ P

del ay", an transm ssion rate o ocal network 1ines such as) coaxi al

cable linesat oghkeabnéi beeml bRegontand Woel essel toptentt Hakt2iBue@BRect ed
to each apparatus, for exanple. This "proximty |level" indicates the degree

of proxiom typpeeattubed padwet&resntiot lcen temwtdbempbratplpxi nin wuckvehse, 20
i ndi cates the degree of quick accessibility fromone apparatus to another.
It shoul d bENRGIREERFEAD th?é“ﬁf%@i RPPRIREVE] 7 el $9° i e glodkeatedf5a%ed on

h . Th ini bl ' it 5c.th
or oxi 1ty € HOF €9 BRPRAG HaChTPEDREIE" FATH Che R oA s CE 1aElof
receptiont eéﬁ%jgétgg%af AUS 1AM RACH e AR &l 1418258911 JrhepFakarlat | on

results desc ove.
3 normally stores a plurality of contents. In addition, in the

15 case where, for example, the content W and the content Z are
stored in a given content distribution apparatus 3, the
"distribution source location information” included in the
SMIL data corresponding to the content W(/content Z) is the
"distribution source location information” indicating the

20 location information of the given content distribution
apparatus 3.

FIG. 5 is a diagram illustrating the configuration of
cache apparatus. The cache apparatus 4 obtains at least one

item of content from one or a plurality of content distribution

1o
ot

apparatus 3 and temporarily stores the content.

Each cache apparatus includes a storage unit 4b in which
one or a plurality of contents are stored; a communication unit
(a transmitter and receiver) 4a, which performs operations such
as transmitting content to the reception terminal apparatus

507 or receiving content from the content distribution



An exanpl e of a specific description of generation processing by the
proximty table generation unit 5c is as follows . 10 The proximty table
generation unit 5c calculates proximty |evels between a reception term nal
apparatus X and all the cache apparat sl ocated over the network 1 . In the
same manner, the proximty table generation unit 50 cal culates proximty

| evel s between the recepti $ t er m nal Egar at us and 15 all the

cache appar afB8HELESed’ 0¥y & FEMEOoFRLE 4q’hé"%¥(FHPft§°t1§b?@CBé?fertéﬁ on

unit 5c then ract ar at u at .a

associ ated w ?‘Etthl ghﬁh%‘g% %q{lﬁ ﬁg%g%s?f’%m?fgg%h ocaij%ﬁf tﬁ’f O?Pré?ls&?r(e&ch
as | P addresghUrk) gfco!es@@phh% asrﬁﬂal 190 RS ¢ st 7thaHera%f telan st rreRche
apparatus that is associated with high proximty" 1Is nmerely referre(}:to as
"hi gh proxi nmttrym enel coadien tappiayatigit iorFdpexeafie 3. in the case where
the "high proximty |level cache apparatus " corresponding to the "l ocation
i nfor mat i on of theFpatbprimomet.erdm rtdle gpsar atheg e/ Xheareckptixd tetminadls |

.., in “1~:~ or der of high _proximty |evel the "proximty table
generation UAPPETBEUS (T aEFBAEnE ’é‘&%‘ﬁ%s*ép%%?a‘?%t@@) %?twwrhsto the

candi dates far _"high t ey cache apparat ased on. thes
extraction r&SHES 1 t Iélﬁro ?lr?lrt t?’a?bl%a‘g%%el%%pa&? |t‘?SC(:f"’taiﬁeelr:‘r'Li aggoec%ihft es
the | ocati Ondll%ft?ﬁ%tﬂl% ébrf?rﬁenc@rﬁ&x‘i‘t regeRki on 1heLHhadk oRPPaNR S tinY th

t he candi dat es
synchronization time (hereinafter "information indicating

10 synchronization time"” isreferredtoas "synchronization time
information”) and information indicating content
time(hereinafter “"information indicating content time" is
referred to as "content time information”), the control unit
4c performs the following operations. The control unit 4c

15 reads the content from the storage unit 4b. The control unit
4c then transmits the content to the reception terminal
apparatus 7 based on the distribution commencement time,
information indicating synchronization time and information
indicating content time.

20 FIG. 6 is a diagram illustrating the configuration of
the SMIL data distribution apparatus 2. The SMIL data
distribution apparatus 2 performs the following processing
when a request for a predetermined SMIL data (descriptiondata)
is transmitted from the reception terminal apparatus 7. The

25 SMIL data distribution apparatus 2 performs, for example,
processing for transmitting reply information, processing
for transmitting a request for converting SMIL data to the data
conversion apparatus 6, and processing for inquiring of
the content location management apparatus 5 about information

30  concerning the content location.



21 "high proximty |level cache apparatus”. The proximty table generation
unit 5c then generates Lhe proximty table in which the "l ocation

i nformati on of each reception term nal apparatus 7" and the "candi dates of
high proximty |evel cache apparatus 97 hereinafter "candi dates of high
proximty |level cache apparatus” are referred to as "cache apparatus

candi dates") are a§§ociated. 5%#5 ernmore, the content | ocation managenent

apparatus 5 incl udes ¥ *pdid SOy @ GRPeTSd Ofn TRIAUSE Tt ROT
o 1Y i, deber e bt AL ghe AR OL NS s

stored. FIG a dragrami rating an e 0

In the prexkmkby1babhg §89§engnI?f%cé%si%§%£@$®aﬁahﬂﬁwg%xoaﬁé%§inﬁe

reception term nal apparatus 7 , the order of “proxi mty, andt cac

appar at us cahdi datestaor tespinal etbpdrertwexanpbesbtdit heod Reraddness tok a
reception termnal apparatus 7 is "150.1.1.1", the address range
correspondi Agche ehpaTRtuddeéssei 5o "theomeZpO.dn GCermib&l 29pHa2sF 255"
Accordi ngly, the cache apparatus which is associated ~U with the hi ghest

proxinmty |evel anbhghiEERENBOLEFRATRA Lid e hRai tRERET I ¢ RARCHFHAALERE D |

, ' dd - 8..0..0. O
To1. 255, 255 95850 1t s Beh EEeA SESE AN L k3RS aMBy  Brzemerere
proximty t@gh%h(FE9r;sfagmh%iontHaeh%&&g&abu%akd%ehkab%qt&@na@pgggggﬁof

reception termnal ~_', apparatus 7 may be Used instead of the ess

t her eof . of the reception terminal apparatus 7, and terminal
10 identification numbers, described later) are transmitted to
the content location management apparatus 5. The content
location is a location (such as IP address, URL) of the

device which holds the content.
Furthermore, the SMIL data distribution apparatus

15 2 can inguire at once for one or more locations of contents
to the content location management apparatus 5. The SMIL data
distribution apparatus 2 can also inguire at once for one or
‘more locations of contents that are to be distributed in
sequence to the content location management apparatus 5.

20 The SMIL data distribution apparatus 2 includes an
SMIL data storage unit 2b (description data storage unit),
storingeachset of SMIL data. Eachsetof SMIL data includes
information indicating the location of the content
distribution apparatus 3 (hereinafter, referred to as

“"distribution source location information”), storing

(&)
fu §

multimedia content (hereinafter, referred to as “"content”).
For example, this "distribution source location
information” is represented by an URL.

Furthermore, the SMIL data distribution apparatus 2

30 includes a communication unit 2a (a transmitter and



Furthernore) the content |ocation managenent apparatus 5 includes an
"opti mum cache determ nation unit" 5e. The optimum cache determ nation unit
5e determ nes an "optimum cache apparatus”, which is a cache apparatus that
is optimum .~e7 for the reception termgal apparatus 7 to access. There are
22 various nethods for reaching that determ nation. In this enbodi nent ,

t he optlnun1cache determ_nati on it Seﬁﬂﬁéernines "opti mum cache
appar at us" bEPGREVESY ‘e ¥RHS Qﬁﬁ;qﬂﬁ cCHEHPHet e %?nHFPSﬁSﬁﬁPF £er

determ nes t 'EEFE%Q%&B ar %“%ﬁ‘@f“ r%l:éf\zﬁ? cﬂ'lgt de[a%}} Qg ar | g?ﬁét data

proximty | evel "anon ch cache apparatu ores a

predet er ni negoﬁ@@'&%&‘bn ?pra%tu%p%' EWa %@h@eeaB%E%U§ ména&egsbawtned
content is requested content, which is content requested by a user, for

exanple . It7shogMdibedacted; 74ndt daton tﬁomeuﬁppazetu&hibﬁs@etﬁokhs the
reception term nal apparatus 7" neans "cache apparatus which is associ ated
with higH3prGQhﬁrpﬁlﬂ@@ebf(ﬁﬁgh prfoxtihe taniltevel indicatesthatproxinmty

. 7_evel between the reception term nal apparatus 7 and the cache apparat us
is high)". 7u The FBeat iBHL niGRht i SRCHNOPRe r &C8pt | SFETRIPi nal CAPE&PAL us
7 and the inf t.i.Qn |dent|f e pre m_ned cont ent.s

transmtted %r ﬁ C@aﬁgnbdﬂyér5|oﬁl%£pa? Fgé 85t o the opP n%ﬁ?lggﬁéon

deter”‘nat'OHuH%EE 5%an¥@%d0p5b59”kﬁécB%t%%&%ﬁ%h@%th@%n%ﬁ&ﬁe%e teadenkhe
proximty table fromthe  ?U proxinmty table storage unit 5d. The opti fmum

cache det er nbpat i dis tini bubeod hespureier Socattiba prinddnatiabt ésuand as ,
determ nes the cache apparatus 4 close to the reception term nal apparatus
7. The opti nUiRLdathsetderéipdbesi drhainidisiaibdgdoneadygrehect 151 goateot .
information table via the control unit 5f . The_ op tlnunlcache determ nation

unit Se thenFHETEBLEATIES t Hae SHdhedabpdrstiises OE%EFXFB‘Ptlﬁe reRRpRI by ime
t | 7 . th { t th
er i nal apparalifiel s LRRagPLL T SAghe aRRALA Use FELELANG Mrilena

| ocation i nfdr ;. the Mim cache —get & i natT on

det erm nes t%tinl%@ﬁwgoam@t)@rcr@%ﬁeq& @isfef@b opbh TuRieaches A% APRakakhus” .
A specific description utilizing FIG is as follows. The optinum cache

deternlnatlonewmdeﬂktheadSarhﬁn@rmimﬁlmmdzﬂﬂnnéhxngtrmameoxoﬂlbpntebte
storage unit 5d. If the ;i transmitted |P address of the "reception
t er m nal lappaeatlgy 7. " syschrepdzation time _anformWel@p)t rcmmﬂesacﬁ@cessary

determnation unit 5e then determ nes that E # |on nfornaglon of
reception t efRFnSYPGPPaPAZLRIPTGHE PRGeTCT he heudPRE eFa‘fﬁ;’é €”'rfl1'2'8a€)‘do 0

to 191.255. 25§.a %t qg‘ﬁ%i’nm cn)e pr. %fE!attylr}gabLt%e arrangement of parts

that configure the contents on display. It should be noted
that the control unit 2c¢ stores information indicating the

20 location (such as IP address, URL) of each apparatus (such
as, the data conversion apparatus 6.

FIG. 7 is a diagram illustrating the configuration of
the content location management apparatus 5. The content
location management apparatus 5 includes a storageunit 5b that

25 stores a "location dinformation table”. The "“location
information table” includes information indicating the
location (such as, an URL , an IP address) of each cache
apparatus 4 that temporarily stores at least one itemof content.
It should be noted that the "location information table” is

30  an example of "location information data”. Furthermore, the



1U The opti num cache determ nation unit 5e refers to the proximty table,
and then determ nes the candi dates for cache apparatus ( cache apparatus D
, E, and F) included in the address range. The optimum cache

determ nation unit5e determ nes the caghe apparatus closest to the
reception termnal apparatus 1::~ 7 from anong the above cache apparatus
candi dates , _as the "opti mum cache apparatus" (such as apparatus D). The
opti num cach&°UBeEr RfnSPPohCGAFLCBelPhERMAELAR tRELPORAL tHASI AMBOSAMESH
table fromtl r ~uni-t .5b_via the control unit 5f . The optimum cache
deterninatio%guﬁﬁ? gggﬁhgg 130a8 t &fi'nes the location information of the

optimum cache apparattfebyorsf efhé %ﬁ&ﬁmaé&ﬁt&f)ﬂah%t;%gn{ég;tecggptaﬂltﬁs

FIG 9 is a diagramillustrating the configuration of a version
apparatus 6. 5Thecdsdés @ocymnsh00asppanaiits (Grianshides raas@nwaisi Wil UBiat, 6b
that performs the conversion _~5 of SML data; a comunication unit 6a,

whi ch conmunwbatbs perfHerms i ot ttoncemmung cadriver swbhhhotathed8hlikeddtsachi t h
the content |ocation managenent apparatus 5 and _transnmts the converted

SM L data to2fhe ISMAL CARYET 8L SR rFRRATBH IR Spar 8RG2 gonigelauedhtafol whdich 6c,
whi ch control s_each of th un%tf The.gonveéﬁion uni.t.6b gerforns t he
conversion C9RthPEEesEPRY foF FHE $RFESdat ¢ hGPTHHREGAESOpPhRTOCessing
"distributio ur, I {00 ] i pn's j0f L he tant. dj ' [

appar at s 5 e on e o hH [ Bh €5 perdts il B0 pELBLELMY B o
by a user. TheageRye€tshan iwFdrrft icmvernid ddeindgli shéi bubt8bi8AUr 68 the

| ocation informati on" of the content distribution apparatus 3 ( which is

i ncl udedl@ n thehSMppadattais 4 hodhehitatalcenvebali poapparatas ochdrexample.

information" of specified cache apparatus 4. For exanple , in the case
where the "dL&t5h®ete &e B6GPETRAL [WEiaR £BA | B DERRRPPBRODBIS QHEC D BOCRTHROSache

cppar atu CeLELTAEIRY, Lier oBLIVILGECRE SeLETLER i oRA b S5 aRsbeen
e e tn L I g
informati on 9t thavepteduineache appagaires’s. through a given device(such

15 as DNS).

Hereafter ,"Information indicating the location of
device(such as cache apparatus) "may be referred toas "location
information of device”.

Furthermore, the content location management apparatus

20 5 includes a “"proximity table generation unit" 5c¢. The
proximity table generation unit 5c¢ calculates the “"proximity
level between the reception terminal apparatus 7 and each
cache apparatus” based on one or more pieces of information
from among “path length” (path length between one apparatus

25 and another apparatus), “"hop count”, “"roundtrip delay”, and
"transmission rate of local network lines “(such as, coaxial
cable lines, optical fiber lines, and wireless lines)that are
connected to each apparatus, for example.

This "proximity level” indicates the degree of proximity

530 over the network. In other words, the “proximity level”



FIG 10 is a diagramillustrating the configuration of a reception term nal
apparatus 7. Tie reception term nal apparatus 7 obtains SML data
(description data) that is 30 converted by the conversion unit 6b.
Furthernore, based on the converted SM@ data, the reception term nal
apparatus 7 receives the contents fromthe cache apparatus 4. The reception
term nal appargtus 7 includes a storage uni not shown ) that stores

! It (.not .
vari ous types"otcahes, thn %¥p§§'egﬁﬁﬁH?EQFFSﬁg&HPPlFa'f?%ﬂ§ﬁ¥i?8?aéﬁau§

i 7a.th i t f L.d d
ecei ves s EodargthEE o Erpdutd M Hdied S e Rt "1 8vE Cpay
Wi th |ocatiof: 5B &t teDaPlabheeaM Etﬂé&%a@it%tﬂsi.buﬁ‘hg@)r"g)?t?ﬁr{iactwstgﬁ%ﬁe

SML :;f~ data that has been transmtted) and contents. "F er rnor e,

25 recepti ongtpepbRabnappit Edishéni derlanttese Q1 ar gpbRYMUBY ttalll  inhiieRthiagl ays
content that is received by the communication unit 7a according to the
"cont ent i neachf pnetinhty LeveddedetweehgshEMecegdtian vermipat appatrafop
which is for_a user of the reception ;> termnal apparatus 7 to enter a

gi ven i nf or n&@PGn; CafleARPGTASIS RATFeA 98 thRHF P Wt k) Sevaths 6eSCRaPadi t s.
Here ( the coptrol unit 7d includes a counter ( not shown ) . The control
unit 7d then®tPifisnmits a request for content distribution to the cache

apparatus 4 via thg C(y;mﬁmzﬁgﬂ ben d i Ppdbi £idagekLile i16as s@ﬁteegg&sat

has been transnittea fromthe cache apparatus 4, the control Un

i nstructs thpreesseAngaly tie Pitokima tha dLEGEd ate 61 SOOHERL AGLLE Bongotve .t he
"synchroni zation tinme informati on" and "content tine information"

Fur t her nidr e, Thheprortimgityutiiab led genstratdos uhdt| 5e peﬂbayamnstprbxﬁmimgplay
the content according to the "content time information". It shoul d_be noted
that there i3cHehAEt RBLENCRENAgEREHP tdPPaterlid PeRoPRRGRT) S FnRed £dlt kBe

network 1. The petwork managenent .apparatus nmanages, for . exanple ath
length . hop BEURIPRAER T ouAGE LS T L4 ChATe i ssT AP SR BEA
network |ines,ESyeBy . tGofxhak 5LAESY 0BhI &l « fAdeicahias te MBLERS ty

|l i nes). Furthernore, tﬁe net wor k™ managenent appar at us manages, for examnpl e,
the | P addressveflsabeappanattie |lredkeed ion teemiaanorpphraftust Wer Zor.e, ahlder e
are various types ~?0 of apparatus (such as, various server apparatus or

rout er appar atds)lhei sketet @ppaeratarswdracated RPVeY rtiey nediWarkGdner at i on

Processing and Proximty Tabl e Storage Processiqg,
The proximity table generation it 5¢ then extracts the

candidates for cache apparatus that are associated with high
proximity levels ,for each location information (such as IP
address/URL) of reception terminal apparatus 7. Hereafter,

20 “cache apparatus that is associated with high proximity” is
merely referred to as "high proximity level cache apparatus”.

For example, in the case where the "high proximity level

cache apparatus corresponding to the "location information
of the reception terminal apparatus 7X" are X%,XZ, X4, X6,..,in
25 order of high proximity level, the "proximity table generation
unit"” 5cextracts the cache apparatus X1, X2, and X4 as candidates

for “high proximity level cache apparatus”.
Based on these extraction results, the proximity table

generation unit 5c¢ then assoclates the location information

30 of each reception terminal apparatus 7 with the candidates of



FIG 11 is a flowhart for describing generation ..'> processing and
storage processing for a proximty table. In 26 step S1, a manager of the
network 1, for exanple, inputs an instruction to generate a proximty table
to the input unit of a predeterm ned segfver apparatus, so that the
instruction is transmtted to the content |ocation nmanagenent apparatus ;

5. In step S2 of the content | ocation nmanagenent

,tBe contraol unit %; ]
appar at us5i nsttgbt SERE LBV H‘ietvﬁ K13 RGe FRRALE Ui t 5c to generate the

proximty table. In e L m | eneratiqn unit 5¢
accesses the netmrrﬁﬁ%o&fr(g%%raséggn?‘gg%%gé% %]ég?%r%ﬁlgrhl? f\éec %&rﬁ%r%e@aeﬁaotr?sunit
5a, and obt aipg S;Zﬁéﬁirﬂmyotf‘éﬂl@*lrﬂﬁhheﬁ QI ARARIS R ¥ obRR L5 BA Of ¥edH ty
table. In step , the proximty table generation unit 5c generates the
proxi mty tabkeep$peai f terpinagsappgratust ep &ddithas castiddess et Qughl5
Tnformati on necessary for the proximty table is transmtted to the

proxi m t yb t abrexgavigiyate el aarhe separerhvsHderetina it emahearedredt t ap pdrhdtars
via the comunication unit 5a and control unit 5f . ' The proximty table

gener ati on uRFP¥5814Y dfvaleSAHE FRBATATYE | A8 1RASIEST edh aSec RN
term nal apparatus.7 20 g{%}[dd%g{:h ,p)ache appar at us 4 . The proximty table
generation UAPPEE T e AT the i e 9Sr cache apparat us t hat
are associated wit i QX M : ' i i
(such as 1P addresel Oy oF trecont: o Farts Tare Shon ety dediditodl

t abl e gener ati aAcuRidesb@ tRedxgeriafaties e Haragariin tt"alle by vasisari@aid ng
the location information of each reception term nal apparatus 7 wth the
candi dat é¢ obromiigh tyr daibliet welner@ teghdive tigp @rarigiityl radtlep gehendtaon
proximty table generated by the hroximtytable generation unit5c is stored
i nthe proxi ni'Pyt: PE tldbISEB&Sage unit 5d. 27 (Content Distribution

Met hod using the ent_ D stribution_Syst One .or_ a plurali of
contents arg sto_r(e:grilhn tthe* T ofit eﬁfagir?fn)r/ilblgl{qsotﬁagtﬁﬁeﬁ at se\ys‘?lm%%%hogac%hee
apparat us 4 obl3iiRs 3 th8a% 0Rg AP Ax LPMLHadIOTHIE ¢ANEEBL 8, the

di stribution apparat us and tenporarily stores the content. Furthernore,
t he storage um@idre®™s shagesof Hircateptibhot &Bhival taalya dtiad 7Shons ddter

| ocation information of each cache apparatus. Furthernore) the SML data
di st ri but$ oncdppzexinust 2., andrtdwe ¢achke pbnaakiuy conddMatedat arcBssrsiatast.

SML data stored in the "SML data gi stribution apparatus 2" | ncludes the
| ocation .infOMneX#BRLes IdathenteArear &f R FRGHT LPHEPET LIRS aPRRIEYS | g

a sequence di-agram,show ng .a c e iShd i 18 e he
content di st i %ﬁti &isr&s';fs'{le'r%\ h’a\ﬁegr%%déregosﬂ [ g&%ﬁdﬁf;ﬂﬁ:rl q.le%h'gci)ove. Sﬁﬁn
step S10, thegseeen! 5N t&FdR Nals apPAr@tis 101 rasmys, ssgequest for SML
data that indicates information 'concerning the predeterm ned content

(content request edabygoxdiserly t cHehedsMd artadsitws ditstah bt | ars sappistatdls

2. A specific description of this processing is nade as follows . The user

i nputs aZfequddh fidre (oSN PROURLPSLY héeVAPUBMARLt the caphe aRPITAFUESt
ntrol unit 7d ntrol unit_.7d

istransn‘ittedtod'z#ec . Th,g egs t({]
| ocat i on | nf GRRGHIGATSST (TREe SRPEXALES R St F i BT BARHTE BS 152 399 A She
storage unit . y& Hfb‘?r( 18 o MPY +bheghosaki 98si pEanmMLi on, & ete%%i 'fhg}ﬁs
unit 7c . Thé‘_ag n_tqro unit "?Id t'’hen og?ai ns tge r_equ%_st for t}ﬁe ei_ at'a
and the | ocatpy onyikrfrsured bemOfed RdatSM lehéapBogiml £ HaY1QN appanainiblel,” -
:;() Based on the "location information of the SML data
the “"apparatus identification number” of reception terminal
25 apparatus 7 may be used instead of the IP address thereof.
Furthermore, the content location management apparatus
5 includes an "optimum cache determination unit” 5e. The
optimum cache determination unit 5e determines an “optimum

cache apparatus”, which is a cache apparatus that is optimum

30 for the reception terminal apparatus 7 to access. There are



28 distribution apparatus 2", the control unit 7d transmts information
identifying the predeterm ned content and the ~ equest for the SML data to
the "SM L data distribution apparatus 2" via the communication unit 7a. In
this case, the "location information ofsthe reception termnal apparatus 7"
is transmtted to the "SML data distribution apparatus 2". Also) the
"apparatus i ificatl u " of Lt I td term,nal_ apparatus 7 is
transmtted tgggéﬁtéls" @b}tﬁ%g%t ?%g{ éfte%c%‘&{ﬁ%oﬁ%%géfreg‘t 7 atllTonriecessary. I O
n step S20, the SWhloded andioBlufichitl i oflo SARANRIYSadnl (AN JOEBIP R4 fOT
converting the SML data to the data conversion apparatus 6. A specific
description ot Bhiterpinesssongimumpachdcdpparballsowse1dhe regepkbfble,
term nal apparatus7,for exanple,transmts 15 the request for the SML data,
and t he i nf othat Pohindencathende teemprateorrwm hed < siettermime s kdeconathel
unit 2c of the SML data distribution apparatus 2. The control unit 2c
reads SM’L daPRaEGLMES AL S oaﬁ‘l"’l‘é“agg‘éde‘t’aﬂﬁi nelP coheRaBtf PER¥ELRELEM L
data storage.unit 2b. In this case, the control, unit 2c_hol ds .~~U t he

"I ocation infor Frgt FOR"Sf efaﬁé r%%é%?i oarP%fa i %&6& i?ﬁ'g ofar 1+PfeSFtP585ti on
information qf I i LAgl papat Sl [ it.R»t he
read SM L da?a?g‘l%ﬁgt%gﬁ%ﬁanu%??%gef hgﬁ ?Pgns%p?ém?ﬁeé%%ﬂﬁ% gg?gr‘é‘ﬁggt he

| ocation information ofpridir taaeptdodn coarantal s apPRIeE tsa Ednt drite, whath
conversi on apparatus 6" via the conmunication unit 2a. In this case, the
control unit i2calsnt ragsesteda pequessr f bor coramprltei.ngIt shoSMd belabdedo
the data_conversion apparatus 6. In step S30) the data conversi on apparatus
6 request$ : EPEF 19REIE o FPEFTATRELE VT gﬁr’f PiAnE ot nsnat appagedisde

t he 29 | ocat,i gon informatiaon uch, as ( JP.address ) of, the optinmm cache
apparatus. FouedB For BRShe e PRECASES coial bt e "Paehee

for the "di stihytdidy SOMELE (HACA! hPOxR] 0F ARLEAN ndi UL B8at pYBkihi®hy the
opti mum caché apparatus to the "content | ocation nmanagenent apparatus 5"
Detail s are agsvéasestbednhelcoovecdpeionmeamsirdl apgaesatuss’ ahansthé cadhkeo
the control unit 6¢c via the communication unit 6a. The control unit 6¢C
transnmits a eegaesttusoris feigt)ocati on i nformation of the optinum cache
apparatus_4" to the 70 "content | ocation ,nanagenent a %gr atus 5" via the

conmuni cation unit 788 1CthiQR ¢4 OMRELOR of frattiton TR TR nderAenal
pr edet er m ne t. gn i i;nfo i t i :
term nal appz%P%%Elsa Sa?eg?égﬁjsémgﬁ?rgg%tggl? ei(g%%;cg%g{’%cﬂz}% g’%%gn%tr%ae%gﬁélﬁtd
apparatus 5. cfatdntshfd hametiad ddatrdhandpiRdad e viedanbnf agplar@fus
nunber™ of the "reception term nal apparatus 7" nay be transmitted to the
cont ent | ocatél oo thenaweiremt cagbhe ¢ tsrbindtichanlid . nd@hedop hiatum caiche
case where the data conversion apparatus 6 inquires to the content |ocation
management ' deberagp@tdians Bnhboat &SFOSr althtey RFOXMISTY i baRtenfselr &&e
| ocati on {Jnf ormat.ion", t ta conversion appa at us i nqui.r.es_each

sed

he d
"di stribd?i or?rg_é‘&l”ﬁé:yi oct?f[etijd?fi1 iMfOrH i o ba on Fﬁgl oFEETEM ¢ EGTRS ed
content . TnRi§nfias6 16 1919258 CROYEISH O aRPRABLHSoH: Yy Al 0 d 1 aRgm ¢

the expected access tinme to the content [ocati on nanagenent apparatus. In

step S40, theeaifned 063 | eAcHBNAGRRBRL URPPAr adLssd ded etRengeced® ion
opti mum cache apparatus. A specific description of this processing is as
follows . Foreaydamale arpamuest? for the | ocation information of the
opti mum cache apparatus , the location information of the reception

t er mi nal 30 appaf&eusPrimdmdcaaherdmtson i aers MpligSenehen SRAdT nithéd

content are transmtted to the " i,mum cache determ nati.Qn upit” Se via
the communi caAGT i +PE3BAGL @B AR Yﬂﬁl?ggfqontml unft 58" UBhe optSmbin

cache determination unit 5e then determines the cache
apparatus closest to the reception terminal apparatus 7, as
the optimum cache apparatus. Referencing the location
information table, theoptimumcachedeterminationunit 5ethen

S0 determines the location information of the “optimum cache



The opti num cache determ nation unit 5e reads the proximty table fromthe
proximty table storage unit 5d. Peferencing the proximty table, the
"optimum cache determ nation unit" 5e then determ nes the cache apparatus 4
close to the reception term nal apparaais 7. The optinum cache

determ nation unit 5e then determ nes 10 the cache apparatus 4 closest to
t he receptiog %g%gkﬂ l, apparatus 7 as the"opti mum cache apparatus”.

Furt her nore, PRETEGNTrol unit 5f references the |ocation information table
, and obtains the hogatippi bNEOLBREHPNA SHED ASng B R a%dfa%S%QB}m@s Of
t he opti num cache apparatus. 15 In step S50, the Tnformation identifying

t he optinum caehepappamatusheeterirind aky ohhenapt iseUFeaaghe ndebebi fattiyon
unit 5e, and the location information of the opti num cache apparatus are
transmtted tebflke TUadra tbavar=sioimigpgpatablie Gbtormgeheundnt 5dl. unif Fheand
comuni cation unit 5a. In this case ) 2U the information identifying the
opti mum cachérapgadiitesd I8 asddseiss o4 kiheh TreePsdan §8IMANSLmaPPSF adlist he
reception teciupi.nal, paratuys 7 .and the information identifying th

br edet er i ned Gont BRD: TTRel, (T PRFOFHA: | e RUERLPFYERG CE RB THHR PAuREache
apparatus’ i gobbanifleld ahd0 the daka+380YAMhali HPRAE ALHS Geceprion
Furthernore) the [ocation I1nformation of the optimm cache apparatus is
associ at ed wrkhmihe 1l oggpdpachdf ar mai s on iefcidied eceptinen 4&4rtHal range
apparatus 7 and the information identifying the predeterm ned content.
Then, the | oCaRiBo®.i0nfootpalPdn266.2HR8.26p1 | hase G agh et lap parcatinsi'ty £abl@.

| .ransmtted to the data conversion apparatus 6. 31 In step S60 , the
conversi 8h unit 6bTHE PRE1IHHMA CEGHRPe ASItEAMEPFALRNUSNE thEef sefeTSMEC ddea

conversion. A specific description of this processing is.as, follows. For
i o, 1 he PEORIMI FRPSPrebr Bt (AT SBPm AR BBt ShESF F (ioH Gache
transnitted nYeLsi ' ¥, B LANtRRA1 dHUd 1 8Cnd BRIGGUYd ©!
unit 6b sear %%gé g%%axgégfel%ﬁ%%aﬁpssuéh as _<gul o) s_rc:,l_ <v1|1 deo src=

i ndi cating thendiest r irREtdA niMIEE 8he [dedBrai R 10 @ IR eONdé PelnMEREsithd he
SML data that corresponds to the above predeterm ned content. If the 10
identifier i|sashar eshpdrathe cbosesti dro trhiet rébephéon obterimisnd h@pparatus

di stribution _source |ocation information of the content distrijbution

appar at us® 3. 7™ @PSRE thGIRAV S ORFRR 2PBERALHS candidates, as the "optimum
information"is"rtsp://haisen-souchi-3/cqontent.-V-1..ymp4", for exanple. J5 The
conver si on uﬁff 5%?%%%&H9%§%ﬁﬁ?i(ﬁh%ﬁ%hﬁ?%ﬁ%ﬁ?!bution source |ocation
information” into thg ogtshihbehéRe EAESE Lo hithEar PREL OFefds t REe
opti mum cache apparatus 4". In the case where the | ocation information of
t he transm t tledadpidnmimreact:a iappaiadles frdns tre [Roaddreessit 30 andi the
distribution source |location information described in the SML data is an
URL, the |P sdated bpitonver tie pptoman ¢ahe et emmddatdion nedtappdherus.

20 determines the location information of the optimum cache
apparatus by referring to the location information table.

FIG. 9 is a diagram illustrating the configuration of

a data conversion apparatus 6. The data conversion apparatus

6 includes a conversion unit 6b that performs the conversion

of SMIL data; a communication unit 6a, which communicates

[
fui §

information concerning conversion of the SMIL data with the
content location management apparatus 5 and transmits the
converted SMIL data to the SMIL data distribution apparatus
2: and a control unit 6c, which controls each of the units.

S0 The conversion unit 6b performs the conversion



Furthernore, after the |IP address of the "opti num cache apparatus” is
converted into the URL of the "optinmum cache "3:i apparatus " , the URL (
di stribution source location information ) of the "optimum cache apparat us"
may be transmitted to the conversion agit 6b. Also, in the case where each
data belonging to the :1() content is dispersed anbng a plurality of files

th t.6b perf th f h
of the dat abEPRCSS135; €05 HHaREH SR idan JBYaEre bheg ighgﬁauﬁéﬂﬁift ed
by the convesgiop Liﬁiéat@tbn Theeo E‘}n%‘cﬁb}?“t | %Hﬁr%%nt%%a{ § gﬁgﬁ‘ Lhon”

the conte

(rtsp://hai sen-souchi-103/conten

apparatus 3appsrhegn ﬁomv&bbﬁdehrﬁtdzstﬂﬁ lﬁhlsirf hﬁb‘&i’é’ﬂu§@l§‘@@ré eeﬁ%éﬁes
(rtsp://cache-souchi-4x/content-V-1.np4) apparatus 4, in the converted SML

data. informegieatedf byhe vaele 70 It shoul d be noted that in step S50,

i nst ead of the location information of the optinumcache apparatus 4, the
| ocati or? i nf or mat T]@)ﬁ QOJB'IQ?%W Bélfir@i?@ﬁiﬂt"leéﬂstbh@ Rl igdrd batrivey spunce
apparatus 6

Q E ? referegc Hg ion i fornatlon tabl e, the
conver si on UAFE %Bno HEmBSFSn) P % ngPBﬁn péé?&?b uBlﬁﬁyaPﬂéﬁaEBﬁvert
t he "di st t t
wpparat us. 30 whiroRT S hqRER 3R LHEORER |Gl Yl AR ATbE L R B "

sour ce |Oca§b99cbni965€£bﬁ n@&rﬁaﬁl&l@iIdwrgpre’tqfﬁé%%weuapparath@ step
S70, the converted SML data is transmtted to the SML data distribution
apparatus 2 via thercatimple unirt tGe aadetieeremhei"dabited buniibon6aocurce
Commruni cati on between the SML data distribution apparatus 2 and data
conver siton apparaens énferpetionmed®iy W ngePimpn o@aCEEAPBPPﬁéﬂtéﬁanple.

In step S8 he converted SM L data tran tted t he cant,r nit 2c
Vo the conMBREERENBH. UHY o8, "R PATHE PRI St | APoPAt i o

of the recepllon LeLbnate@RPar BhysS donveldFof OMhA WY t cBhvktdRSMihg the

"converted
"distribution source location information of the content

distribution apparatus 3", which is included in the SMIL data,
15  into the "distribution source location information of the
optimum cache apparatus”
FIG. 10 is a diagram illustrating the configuration of
a reception terminal apparatus 7. The reception terminal
apparatus 7 obtains SMIL data (description data) that is
20 converted by the conversionunit 6b. Furthermore, based on the
converted SMIL data, thereceptionterminal apparatus 7 receives
the contents from the cache apparatus 4.
The reception terminal apparatus 7 includes a storage

unit (not shown) that stores wvarious types of data, and a

Lo
(Wb §

communication unit (a transmitter and a receiver) 7a that, for
example, transmits requests for SMIL data and receives SMIL
data or contents.

For example, the storage unit is stored with location
information of the "SMIL data distribution apparatus 2", SMIL

50 data that has been transmitted, and contents. Furthermore, the



:;f) data" to the control unit 7a of the reception term nal 33 appar at us
7 via the comuni cation unit 2a. Here," converted SML data" is SML data
converted bythe conversion unit6éb. In step S90, the control unit 7a of the
reception term nal apparatus 7 transm$s "request for session control
commencenent” to the control unit 4c of the optinmum cache apparatus based

on the "distyrj i .0 ' i ptor ' "of t opt i. cache
apparatus, vy cre T o R EES TR RER bR ey PEL B iR B R BB SR
this sessi on-£904¥y8lcdmyere tRESPi s 1 c XA tHO Amnhdie SAR 4 'uﬁ%ft the
control unit 7d of the reception term nal apparatus 7 controls the counter
based on theadsynehngrizaheorcdrtent rioenbifomatMrie spraiddeal iy, the
control unit 7d controls clock of a counter in the optimum cache appar at us
to be synchronlzadbai:t anciraokt ohid touwhdchi is flog & userect thiconeteptioal
apparatus 7 . In other words , the control unit 7d controls to perform
synchr oni“zed" S @bnRBRPEATPEN ThtnesEH Fhe? ot i i miipamat LlBL&nd t he

reception ternipa aratys 7. .~ ' The_control. uniit 4c of .the optinmm
cache appara%%%ggébaﬁﬁﬁﬁszgtswglggnﬁgﬂgrng FﬁFPiSFiﬁBes8E§%8n control to
the reception termifal apRAESLYSoT BASEY q0Mhd Nea&oa BN { OF (%FcﬁébﬁBwﬁ?f‘”O'
conmencenent. As a result, a connection between the reception ternm na
apparatus 7 ang theatepll riimaghe tappartetafsriis gstablieshe®or 8ot R,
the control unit 4c of the optinmum cache apparatus controls to perform
"synchr oni zedisatabebhnnntcathentawhehapheratuvepti vhat thai cahmappaatdios 7
based on the synchronization tine information. After the connection is

est abl i sted, URhE tont A3 thEi £238 BReTALOPEF MuRTEaPRENappAPETES tefahEamt s
the :)i) ~~redeterm ned contents to the recepti.on_term_nal, apparatus, 7 34
during the tfﬂ% Fﬁgh&ﬂéﬁpﬁﬁﬁﬁ$% ECOﬁEﬁﬂc?q OF nft F%oﬁm é&ﬂéﬁ%ntPﬁe
1distribut | onofREREREEBAlull #7d HiPEBRLEOR’ the!ARtedt) ddich-diaRP toAther
the session Is established by protocol for session control (such Tas
RTSP) , t he optsyneheasheatroapparaime pefiformatioht i n@gddia peskeént time
transm ssion using RTP ,for exanple . It should be noted that when request
for session tohtroetionfencweritermore arsid coadroinunhe Tthia swhrarcd st hhe
predeterm ned content is not stored in the ogtinun1caphe 10 apparatus, the
opt i mum CachBeBppErEt s 7R tasseRlEhd R FCBRENG SEFPBU PO R P& afBR T8RN
whi ch the predeternmne ntent is stored. The optimm cache apparatus then
obt ai ns the g%ﬁ%e%g%ﬂfﬁg 98}6nt'ent fromthe content distribution apparatus
3. 15 The control ppiindd18fpthgotegephheNthergi D3l a aRREKSEKSMAnaBEAEAS t he
transmtted the predeterm ned content ,and transmts themto the replay
unit 7b . Theppephaysuphbt7bhoepl)ayinked poedreensitwedkcant enhebasedodk t he
~"content tinme information". '?( For exanple) a description of replag
processi ng UBPRGIFNENTIBPPATATUE ONERABES Fi F@r (TowmiRdift - RAthmpgengts . hop

transmtted fromthe optinmumcach ar at 4 to the reception term nal
appar at S 7 FBRE en C8BCHRICOF ZABNBBIETr ABS) HFGPABLFOHO) APCET StatoPh

di stri but i on, Mg £opt ol Uy 76k Ofcddies 1GRMd-ON Rl ;paRAT AhUS 7

instructs the communication unit 7a to receive the above fi or ten

seconds ( conteatekkneliAbenmati omirehéehoséarttng resepbirn. mdhegenshtol
unit7d then instructs tlae replay unit 7b to replay the file for ten

seconds ( coappatratusenamdgesmatficongxampée, stle tliPngddepbayf @@peppérahus
Resul ts) linked to the network 1. Furthermore, there are various types
25 of apparatus (such as, various server apparatus or router
apparatus) linked to the network 1.
(Proximity Table Generation Processing and Proximity Table
Storage Processing)

FIG. 11 is a flowchart for describing generation

a0 processing and storage processing for a proximity table. 1In



35 According to the present enbodi nent, the conversion unit 6b perforns the
conversion processing for the SML data which includes the | ocation
information of the "content distribution apparatus 3" in which requested
content is stored as described bel ow. Jde conversion unit 6b converts the

| ocation information (distribution source |ocation information) of the
content distrjbution apparatus ich js included in the . SM| data, into
t he Iocaticw§#%$o$§ht?dﬁa?a%$£tS%bﬁg?o%et%ﬁ¥%eiIo %fi%ﬁawﬂ}%rnh?Pﬁﬁf 3 the
speci fied | U cache:-appar @5Uéef}erggéSaS?PSkifnfgyC@QQfeaPBaEI% u§néu{:.su1€ilft .
opti mum cache apparatus determ ned by the optifrum cache determ hation unit
S5e, for exanpfe breaddietrimafel tBervcentaparttids,/doofhdheneeesdt+@8tion
term nal apparatus 7 obtains "converted SML data" , which is SML data 15
converted byishergosvetsédntanthe6bonTért contablionménddehéeh apparasushe
above requested content fromthe cache apparatus 4 based on the converted
SML data. Thus ( the reception termnal apparatus 7 can access cache

apparatus 4 that e not registered in the reception term nal 20 apparatus
7. The reception ?iﬁr#%ﬁﬁ %ggpihgtﬁgn%rﬂgyu%?gd§§65%§§ecﬁeﬁée ﬁpﬁ?ﬁgg%oﬁ
that are ap I i QUL ified.
I o e R
data. As a regutt sc tthe JacemtONther progimdppanabus.7 aan Jedgd Ysutithae
~?0 the cache apparatus 4 that are linked to the network. Accordingly, the
content distprbyimdhysysiieke ofgenkiraténbodiment Sics sapabses ofthef f petwueky
utilizing network resources. Furthernore, when the cache apparatus 4 that
t he recé%liomaﬂégﬁﬂﬁaF apparatus ¥heaHIhcERSsCOBMYNiLERLFORSUNLIE~5R) nRBE to

th t K, d.if th ] t 4 ] t 36 i st d i h
regegfigﬁrte?ﬁ£ﬂébsaﬁ&%é§%%¥;§i¢§ﬁ? g%%pﬁéifgﬁﬁ?ﬁ%an§§%§P§§5§*¥Pc§Hg

obtain the " L data! iGh iacl ; I LOQ ) afi on
of the cacheﬁgg%g&%§g5§%$kiécé%hfﬁb Fﬁfhg%%bgggglkﬁﬁg ggg%gs ??Q %%g?ﬁe
reception tepnipabcagpacabdes’ the phbaimiegntemptiel.S reduced. As a result
the content distribution systemof this enbodinent allows for network
congestion to be pseeenfid, pasceeklingsofostepnEénisdast debatribadquealowy to
substantially inproved. Furthernore , in the present enbodinent , for
exanpl e 15 t hénforpptiffinneaene2gEt £PFi e iIRFPiMit & aldeel i hESRERELEGEhe
apparatus cl gse to_the reception termnal. appar.at 7.as the "optinu
cache appar a?ﬂsaheTﬁ)é Eofiver’s &(?r?%l?ni eébet%agtnlocrgnuvne% ? T h%rqr&i lg?('rzi 85{:1"78#2”
source | O_Catr'nQHangn%HBéﬂ)Maﬂis the teeM&ERHurti i HhheR SPRIAEY]L 01
which is included in the SML data, J5 into the "distribution source

| ocati on i nfoenpatson” Tok phexivptymamleagheeappaoatit't 58 cadateys eHeSM L
data is then transmtted to the reception term nal apparatus 7.

Accor di ngl y, progimetepirualt betivaan apphr iegspieantesnanal’ apparahusf 7om

t he cache apgaratus 4 closest to the reception ''0 termnal apparatus, 7

based ot he2BBRAGR E8CARSIRRHIA Toh 4sothie @TOF Mot # it 8 GRRGTGF 1R ug it
it C e o SO ! .
Cooket 1 ooe PR pRER GrPLRCPR GhE cddad dad dDTRNSE TN B IAT AN Bhat aBL0CC

are reduced. 5558chht8ROWiG D& Y aok-d:bBhidP 18@DEeSeBE eghed ”EBEat%MlL i's

used as the description | anguage for the content description data. The
description iafnguageioh t(sushc@x erit atkoss PLIURIN) daf aresepbiohi tetmwdnéd
SML as long as the language is able to identify the transm ssion source of
t he cont ent sappPEsptERaipl e, Theh®@reFimdty deduld pemrrataien eyl beSc hehper

file data" that 37 includes only the U hat identifies the transm ssion
source of” t hECRBREAERE ﬁhﬂu§¥ﬁ¥%m¥gyoFap £s PINFTRMERT @S Ut atfe@tion

information of each reception terminal apparatus 7 with the
candidates of "high proximity level cache apparatus”.

In step S5, the proximity table generated by the
proximity tablegeneration unitS5c is storedintheproximity

30 tahle storage unit 5d.



even in the case of using helper file data. Al though RTSP has been used as
the session control Protocol for content distribution in this enbodi nent,
the session control protocol is not be limted to RTSP Furthernore although
RTP has been used as the transm ssion otocol for contents in this

enbodi ment, the transm ssion protocol 1s not .7_imted to RTP . 70 It
shoul d be noted 1 ha he,conver si nit 6b may.al so perform conyersion
processi ng aégoeé%?%H%ﬁsBE%%ﬂfl?ﬂgﬂ%ﬂg?%dﬁﬂﬁﬁ1¥h§bE8FQFH§ cﬁ%f%ﬁ%b?Bﬁ%?ion
managenent afahys 5 stores a "content location information table" in

whi ch infornmetion Specifying each content is associated with the 1G

| ocation informatiofe &fr @agherappeyadticchtenelcheacs ferédein ¢8Rt 88htent
| ocation information table"™ , the conversion unit 6b perforns as descri bed

bel ow conver&isnrpbrotissi ngpparathe SM LEdaha,catheh dppdnadess 4t bethbeat i on

information of the content distribution apparatus 3 which 20 stores content
request ed by?tisépasthengodfermsiddn amitersh di® eomvenrt dhetrbeation

i nf ti f th t. distributi 3) which is included
Lhe SWIL dat &ePPREBSENb APgk SETBREPAEOY B TG GPS REPEABhe. abiaHACHEORSt hat
al ready st or g, L, £ eqUeR! £ 517 sor8At Nt od B RINALEh0a0k e L BOYESL o
by user is referred t0o as requeste content". econ odl nent n the

content di stshbwsi @neSYsd&t dn t herbingtienbedi ML -cddhe CoapsyRgPLE, the
opti mum cache determ nation unit 5e 38 determ ned a cache apparat us

cl osestt ot heFuetkptinonel, ethenaMIhppiatat udistad bulte copbppametashe sppasat us.
In the present ~tnbodi nent, the optinum cache determ nation unit 5e can

det er mi n¥ t he BpEFrAbht¥atheSHpparddtd. dadh iseeoisi B at deta steredhein| oad
condition" of. eag, che_apparat.us 4 .Confiquration ),In the present
enbodi ment, tHe SEW§%Tef@?ggce%ﬁﬁ%EFQQ%%ﬁﬁa ?%Ft%e éﬂﬁ?“ﬁﬁ?ﬁtigﬂe
identical to ; : I . dj t by s i, Pt LN folsS
om Tted. In TREETh e chheg E Rt a an: e e annt 1 6L bt FoaraF Pho RAEREChs
apparatus 4 and the functions of the optimum cache determ nation unit 5e

differ fromthe first enbodi nent.
FIG. 12 1is a sequence diagram showing a content

15 distribution method that uses the content distribution system
having the configuration described above. In step 810, the
reception terminal apparatus 7 transmits a request for SMIL
data that indicates information ‘concerning the
predetermined content (content requested by a user) to the SMIL

20 data distribution apparatus 2.

A specific description of this processing is made as
follows. The user inputs a request for the SMIL data to the
input unit 7¢ ,and the request is transmitted to the control
unit 7d. The control unit 74 reads the location information

25 of the "SMIL data distribution apparatus 2" from the storage
unit. The user may input the location information to the input
unit 7c¢. The control unit 7d then obtains the regquest for the
SMIL data and the location information of the "SMIL data
distribution apparatus 2".

20 Based on the "location information of the SMIL data



FIG 14 is a diagramillustrating the configuration of a cache apparatus 4
of the second enbodi nent. Each cache 15 apparatus 4 includes a "l oad
condition calculation unit" 4d. The"load condition cal culation unit"4d

cal cul atesthe present |oad conditions g8 the cache apparatus 4 ( based on
one or nore itenms of information from anong the CPU usage rate of cache

t 4, the t 1 SSI t nd b f 3U ,
For exampl o 41T EEhBErEoBe BrRted t it 21 he Poact COrtR T 1 BRLEal Gl EERBRVSEF: ad
may exist i nilt,flsrﬁge%;sﬂ_t 14@R3L £YA NIRRFIE MRHe RRRATAEY dnd it eéﬁ&rpt:ﬁe The

| oad condition calculation unit “4d of the content | ocation managenen
apparatus 5, ré@tiesxamphe)tHhesMirSdabaai 86 tthe CRYMSaget4 abesetiblieisache
apparatus 4, the transm ssion rate and the nunber of connected users ,

whi ch have bappasehtisf2omitchtheactremappastios vhitBadsed On wHaich cafset,hehe
obtained information, the |oad condition calculation unit 4d may then

cal cul at @ t helpgadiepnthfpoR2biocBaeh it FecqaRfdron termipad. appagathes 7
opti mum cache determ natign,_appar at, determ.pe.the opti num cache
appar at us inlﬁoﬁg?aﬁﬁnég%a 5P gﬁ@ ogﬁirgr @%?eﬁ%sgflgﬂFbPﬂaF}gBﬁrFFBﬁ gmjng
proximty le | oad couliions 1 uAANS AL EAChe RREAL and
i nformation }IX %él‘cgl??ng%e%%er?olr not contents are a regdyastoré%gﬁféogache
apparat us. FeermxalR! eappéeaedsi Mmigacheadeetenat ton tHe t "SRy dakso
determ ne the cache apparatus 4 corresponding to thelightestload condition
ast he" opt i nudisachouappar appstatis e@xXangl eeckstslaeydet er mi nati on net hod by

the optinum 10 cache determ nation unit 5e is as described bel ow. The
opti mum Bhche det efRi f&ePorfdfhi ttlse EYALdadeniHes tHO WA aPRRERBUS 2

apparatus in_consideration of the proximty |evel | pad_condition. Here,
when the opt FRERFELERe TEFHESEt G5 scodb‘{eéfrtrf‘ir’f?eat\ib%/ %o@??ﬂuﬁ?c%ﬁﬁﬁegata
determ natio I t rstate that Ot A ches anp t yg ;does
ot Store roqaaePE e IR 155 oGl ven. T o M ARG Oat arim Sai on

unit 5e may gkseecdetagnire paeicrehasagpanatss that stores the content
requested by a user as the opti num cache apparatus. 30 The opti mum cache
det erm nati on uni t The rectegrtmonste tin @bappanatas e appexanpse byranssitsd as
descri bed bel ow. The optinmum cache determ nation unit 5e refers to a,

proxi m tip t aBPé,r%‘ﬁ‘éleﬂEtfé’rl?ntﬁéss’%% ag55.s fRdahe AFpamatdencdfandafedng
which are a uralit f_cache a ratus claos the 25 recepti i nal
apparatus 7. BBi%‘ﬁe %5?%%1%%’8%{%%% %%E)g I?rl{;lca ic‘:(ljlrﬂe §r°1|5'?rgg Irlrréjgtr%?e& ttgl%t %gﬁf‘

content |ocayi@R &4 OF IRt 08n balaSa tdRdz2 MYrHICEEHRLEE Jrie: 263 APRATAt US
storing the content the user has requested” fromanong the first cache

appar at us caanditdat€sréspdhein §acomntecashede t€ rmappadcantentafdodatted SMIN t he
case where there are a 40 plurality of second cache apparatus candi dates,
t he opti mum dathe storpaenmtitoRbuni InBdigecasai nese Cloategdhenippit hodds

corresponding to the lightestload condition asthe'optimmcache apparatus”
based on-{ oaghéon%li’??ﬁhgﬁa]trbﬁﬁra‘[‘%ﬁl%@ ofathe reception terminal apparatys
o

. The "location information of the reception terminal
apparatus 7" is associated with the read SMIL data.

The control unit 2c¢ then transmits the SMIL data and the

location information of the reception terminal apparatus 7 to

the “data conversion apparatus 6" via the communication unit

Qg
Ot

2a. In this case, the control unit 2c also transmits a request
for converting the SMIL data to the data conversion apparatus
6.

In step S30, the data conversion apparatus 6 requests

30 the "content location management apparatus 5" to provide the



:> load condition calculation unit 4d of second cache apparatus candi dates.
(Processing) In the content distribution nethod using the content

di stribution systemof the second enbodi nent, the description 10 of
processing identical to processing foroghe content distribution nmethod of
the first enbodinment is omtted. In the content distribution nethod of the

present enbo S i n. Fl ffer from
processi ng fgég?ﬁio?lrsf%“§ g’ nﬁgﬁfgsF a%@%? §°F| an}cache
descri bi ng af,£x280h8. OfnlRLREA] @at:le%n@ﬂ%ce@ﬁé aataurhﬁe&%ﬂfyﬁb%sbﬁs
determ nation unit 5e of the second enbodi ment . The fol | owi ng processing

is executed aftemnathe peqoessi ngoof Hep® m&.trﬁnmtﬁmnpbeuraer egouestibar

| ocation information ~~0 ( distribution source location information ) of

t he opti num tatpemapparat (su¢l asafRkit pEdthe amelropt icaphecapperatus to
determ nation unit 5e via the control unit 5f of the content |ocation
nmanagenent ab%%ra?ﬁ%tgntFEPFﬁéﬁﬂﬁr@anﬁﬁémPBEaPPBﬁrPﬁPSréat|on (such as, an

| P address) of th eption ternminal us 7 .and the '~C~ information
dent1 Tyinb the. pretet oh e “Sonpeny 188 TELin (PcP8YeRE 53 FRENFRAChe
det erm nati onupikn3fy 108 e8I LABM.6AERS) Ughet ThBALLANCHET LonfuheadE1bheC
proximty table fromthe proximty table storage unit 5d. Referencing the
proximty tabhet($202) Theheapitdunueaehecdetrangmaasi en lterqxteéte flet etRrene
first cache appar at us 41 candi dates, which are the cache appar at us 4
close to the" 1ecepibl)rtlm’iéwmm‘aiolamﬁaltaemﬂir(l@n@@qhel APpEERL8L06, Uchshe
opti mum cache determ nation unit Se reads the "content |ocatjon inforpmation
t abl e" an1tﬁ%n§?BFagé099§ﬁﬂQ: 5b MANFEEBHR T muAPEAERECHet & mi Nt onthAi t

5e then determ nes.second cac ar at candi dat e stoging h
predetern1neﬁogﬁﬂPéﬁ?glPPon¥% %? he f?ﬁst achgxﬁhﬁarab s %aﬁarHSF%S“ The

optimum cac hfa@ﬁ%%é%ﬂst ' eﬂeunpfeégtémfng&t A Nast | farlder@ear €088 1 000N
or a plurality of second cache 10 apparatus candidates. In the case where

one second caghermppabat ustcatidé datecdst Twt erttameichdly tEppaaptiusimicaake
determ nation unit 5e, the optimum cache determ nation unit 5e determ nes
t he second chrhesmpparedt 4o thrdrdatenislrpatiopt hanAgemens apparatus” Si-n

1:~ step S108. In t he case where no second cache a ratys candi date i g
det er mi nEd by ttHROSHE iRRIMOEEChEPaE BR%i FREAHR W tl%'?ré’tH t catdenspypber

f I
ot or mi nes 1 Re. ERha el 157 Srofd  BppBAEERCIT H8Y U FRES peRd eo°

reception teﬁﬂbnébn%BH@r@b%&tloﬁsmhhﬁgehbh&ta @%&%&%@C%Che appar at us
candi dates”. "The candi dates for another cache apparatus” is close to the

reception tern1naIIﬁpp@u&dﬁeﬂohe&thamﬂﬂmh@tasawmahamnmﬂmEdcbnwsrsaanhe

appar atus candi dates. Processing then proceeds to step S106. In the case
where a pl urappﬁyaéflsse@oﬁ@q@ééﬁfé a'b%artélteusc@ﬁﬁﬂ?ﬂat@%@rﬁe{“éﬁﬁﬂﬁ@&nﬁy

t he optlnunlcache eter n unit i.n . step.SLL ti mum cache
det er mi nat i ofPHATBTEE 3 ﬁP es TheR gégﬁgJéﬁbagﬁtu§%f; qugﬁghdﬁﬁarFS t he
jgntest 1oagdocapdbh %%Ec{]ﬂﬁ%@{%‘g, thb - Idee P! UEBhivk¥sQbnSese £a¢he 6
apparatus candi dates as the 42
inquires each "“distribution source location information”
based on the order of requested content. In this case, the data

conversion apparatus 6 may also transmit the expected access

12
Jt

time to the content location management apparatus.

In step S40, the content location management apparatus
5 determines the optimum cache apparatus. A specific
description of this processing is as follows. For example, a
request for the location information of the optimum cache

20 apparatus, the location information of the reception terminal



"opti mum cache apparatus”. A specific description of this processing is as
descri bed bel ow. The opti num cache determ nation unit 5e transmts request
for the | oad condition of each cache apparatus ( each 5 second cache
apparatus candi date) 4 to each cache apparatus 9 via the control unit 5f
and communi cation unit 5a. In that case, the request for the |oad
conditions is_transmtted _tao ea | oad condition cal cul.ation ynit 4d via

t he comuni c%??%ﬁaﬁlﬁists4aa8% eac Oréné’%%eonu SRt LyAng e o?r?‘ﬁ'éjc?ﬁraﬂnea
condi tion Ca&8ﬂ£@££OQantiﬁnéﬂiQQEﬁukat@ﬁeth@pkﬁﬁgmcgggh&'?Qte;mfnation
calculated | oad conditions are transmtted to the content [ocation
managenent appatat 8 vidi eheéheonmnhiohtibht @nde BAdag@NBUALE8LI QAiUNEES 4a.
Each of the load conditions are transnmtted to the 1> optimum cache

determ nation uni tThe oftimircontehe |drdromarihayemeit appansiads Sthdhe
opti mum cache determ nation unit 5e determ nes the cache apparatus

corr espondi NGTeBINREY| itGRLEs tE TR It RO NBF PRARLEY orkeRABN F tHF@ It el § t §def

cache apparatus 4 (the secqond cache, apparatus.candidates) as "the 'O

opt i mum cachéegf)ﬁﬁi("gwg" : e(Qo%?%szr%:ﬁt%hes%FE%f'l n “tfre pr%%ﬂu%WBﬁ?%nt,
t he optinum . AL nal k On i ] e i

appar at us inggggngg%g%?gna%%gthggl%%%fé%ﬁ%%?ggﬁﬁigkghg%gggﬂgggggg?gfué 9.
Thus, even ip1bbe easenvheeeeblteochoadraondilt apparafueagh cache apparatus
are different, the reception term nal apparatus 7 can access the cache
apparatus 4 corr espoadpigingn tdeecld detesmihaddonomnlit iSen thAocdetenglipgst he
responses fromthe cache apparatus 4 are quickly transmtted to the
recepti ol t eFhen&lachsparRPasatus Ad a F ATt Ehe thenE g bePt efrnénal 43

for the reception termnj nal_.apparat 7 to acce he, cache ar at 4
oducod.  AccBPRRRGESS Lo TaPEi s G SRR T b e e ®

Furt hernore, . 0t J i fi i i

i st burt onceHEGOAdRLL B0k 88RLRBRaC iR DoRUIuBR SWES5a £O0h BHo1g ana
st abl e cont epbtdi gkl i Pk i1QtdtSid0saEBrRAatlibnsfwudid abe avtredatbabskfUuRL)
content requested by a user is stored in the opti mum cache apparatus, the

foll owi ng resil theapptobtai vedhe' Pppeaadiusg for the opti num cache apparat us

to 10 transmt content requests to the content distribution apparatus 3"
and "protessing fofPt AECRoRPANt t@rsEPERGTRSA CRppafaR bt girg FRanSRELMERe

contents to the optinmum cache apparat us' one,. un ar T et wor k
resour ces ar%aﬁgél%%%%?ag%%éﬁﬁﬁggﬁﬂg<g%a]?§§ ﬁﬁ?%?ﬁf§$§%§a¥?F%gH§§%ﬁ%_8 of
the Second Epghodi BENt Ln@l $8e LR A0S TNFRIRA IRHOCEESEAE bPEiklR GREREUM
cache apparatus may be nodified as described below. FIG 16 is a flowhart
showi ng det eappaatictas precessahsgibyeantopthenda eachaveeisdon agpacatusi 6 5e
according to the first nodified exanple. "?0 In step S120 , processing of
step S102 i svégrddia edntand unitshEgndicommyun beattemyndt St.ep IS0 § gase,
executed, In _step S124, the opiimum cache determnation unit 5e then .
transm t¥ antPhgdd ?rP8F1P8a&d§ﬂﬁ#%X%ﬂ9t?P%%R?F*W?%tc%%%%eapparatus 1s
appar at uscandgi ch, .l ngpiiLon L str Lt tQt opLi . cache
deternﬁnat!o%ggﬁ%ﬁagga %ggggégﬁgeg%hhﬁggh gg%%??%%hsqtﬁgfpp ?ngﬁkgggkgﬁ
det er mi nati oRcbRiha2e ALFMues 7t hevrache aﬂﬁ%&%hﬁioﬁamﬂékﬁ£¥yin% the
corresponding to light load condition. In step S126, referencing the
content | ocapiredetefhineBocomtéenth. tHidre, theeinpdimami aadiiendstfgrimgnahedn
unit be 44

optimum cache apparatus” is transmitted to the data conversion

25 apparatus 6. Furthermore, the location information of the

optimum cache apparatus 1is associated with the location

information of the reception terminal apparatus 7 and the

information identifying the predetermined content. Then, the

location information of the "optimum cache apparatus” is

30 transmitted to the data conversion apparatus 6.



determ nes cache apparatus 4, storing the content requested by the user,
from anong the cache apparatus candi dates The opti num cache determ nati on
unit 5e then deternmi nes the cache apparatus 4 corresponding to the |ightest
| oad condition fromanong the determ ned cache apparatus , as the optinmum
cache apparatus. Furthernore , the optinmm cache determi nation unit 5e may

be det i ned foll T ti he det i nat.i it 5
dotermnes - cache HbBEFRISAST UE CTRTEes foREEIEeT PamM MO Rid o deRston
appar at t nfd c r.at angdj.dat es’ rrespondi i.ght
I ggd coﬁZi 5igﬁ?a%és{?%e%?sggggg%gchgﬁggpﬁaﬁsgggxglrggpééfI.O %h:agg%{:lg%ln:ﬂg

cache det er na @@k Opt Uoh to £5en B el s 8t L Bl e rbheowsac Neo ARBANAILS fhe
cl osest to the reception term nal apparatus 7" from anong "the second cache

75 appar at usl caatidat esifomsatien " oft | then caphimapparsaties” apparthesnoie (
the opti num cache determ nation unit 5e nmay determ ne the "cache apparatus
4 correspondipgnsnithed|tgfhesconvagséondiniofb vianthenwaptro plundsdl 6cy of
cache apparatus 4 that store the content requested by the user"” as 30 the
"opti mum cache appRtRtPRTTYSERSAIE MAGFTERETLmpRR IFenhd gt dsych as.
Enbodi ment) I _t .earl Ler._ o) i,s di-strli t he higher
t he probabi I%€g£§cgorryr%~s’ Fgrl%%gn%g%fsﬁgn%%@%g% stt%fdd%t%gg)gr%gggp S%ﬁcg'

term nal apparghus dmod§Usinfdindis srASenw8aBa~ & t RBel CHEPL | QLT RhAR!
apparatus 7 obtains the content expected to be distributed early, the

opti mum cacheotle¢ epondat itan thet Ssowiet predeeermhaedacten bgpar at U ckhee to
the reception term nal apparatus 7 (or the cache apparatus 4 correspondi ng
to a |ight |bdentohdleri 68 Feaschpd, " thei aonverehen-umibpphr bhgy"obtaing n
t he other hand, the later . the conten; is. di str,iguted .the |ower the
probabi | i ty beRofeStFoPULLAPeRPUFEe| JRCREHARsEBACOEYEHEN BEepPRoROPERRENAI

apparatus 7. 7T i.n.the se/gr t re I i p
PP A US, 7. DS phBs LI ARARERUIET S, | Pie] CHERLLSBSLECH DBLLBRPREB LA
det erm nati ofin#8t-ha®ofel gr FBBS A‘}/RﬁiﬁéﬁhQOQEBQV—@'[/H%nft@htT—'VO'I‘.?n'EJQ "T @@Pti on
term nal apparatus 7 (or the cache apparatus 4 corresponding to a highl oad
condi ti on) as¢kemppei. mum cache apparatus”. 70 Third Enbodi nent In the case
where the anount of data of content is extrenmely |arge, the content
distribution tine Hag COAVSTSREY apnikndPofthifhuresverts fidg hoapsainggd
exanple. Even.in 7,> the case where,. the anmount, data of, content i
extremely | aSbg?rﬁthﬁgnfi r SPUERBodi HEH E L ¥bnt FIatdoed i r’fnggch iaghe
apparat us 4.. E‘S?E@Béﬁﬁutwns%&@i%catt%n éﬁ‘méf’?&&'{?%eg%@fP e} BLAHE
unit 4b of the cache apparatus 4 are greatly consuned. us , data other
than the aboygpgeatant 4can NP NG sDGHSI® @the location information of
the transmitted optimum cache apparatus 4 is an IP address,
20 and the distribution source location information described in
the SMIL data is an URL, the IP address is converted into an
URL by a predetermined apparatus.
Furthermore, after the IP address of the “"optimum cache
apparatus” is converted into the URL of the “optimum cache
25 apparatus”, the URL (distribution source location information)
of the "optimum cache apparatus” may be transmitted to the
conversion unit 6b.

Also, in the case where each data belonging to the

30 content is dispersed among a plurality of files, the conversion



in the storage unit 4b. Furthernore) the hardware structure of the cache
apparatus 4 that stores the content increases in anount. Furthernore) even
in the case where the reception term nal apparatus 7 suspends content
reception mdway, the ~_'.; cache appagmatus 4 nust store entire content and
consune its nenory resource. Consequently, in the third enbodi nent, content

with a | arge amount of f;iqata i%di vided. In addition, each of the sections
of divided ¢Bhteft® HF e MY THHOcaPhaceSdpgaFatueaghorti the

separate cac{lg Appaiat us 4. C .ngI e exa le, " wher e
net wor k resour cags 3%?'%%0rly %eg{c}% cegyosfhot lélgc;aghe apr%alréatouésmiﬂzﬁr 2&aeta

wast ef ul |y sk g 115y rethiceshvd£ondh gurat i @5, of Content Distribution

Systen) GFIG 17 is a diagramillustrating the configuration of a content
di stribution syst @heccdddistgibattila t hspdresbodioeation! n idformation”
configuration of the third enbodinent , the r~~atters differing fromthe
confi gur &t i dif 6¥P 1 hehakeehos epsivli hehicentent-YekorPbidobeltde I1qomtanl d be

noted that in 10 the third enbodinment, the sa reference nuneral s are
given to thd O iRFEAR on FERATATES o 1S oPeERe CORERIE ShboftRerkhe

wher eby descrj.pt. ereof is 1tted. | 3er content, di stribution
apparatus 3 s lo“l'r%elg{%&%ﬁgﬁal ity %Trgutsrec%ti ons o?oﬁlgggggd cont en fqégtc Ttache

apparatus | .(jt b Opf @dOSe OBSu O L e/ BbME8ht1y- Pfmseeti 09s ofryll vi deghne
content froma content distribution apparatus 3, and stores them
tenporarily.appdfatmuisi on Det Efien cehventAQpSMAL udatd. di vi si on determ nation
apparatus 8 is linked to the ,'0 network 1. FIG 18 is a diagram

il lustrdfing the donfshkeiebdi dre olote@ BRIt siiBnsiereSBiOnatingit e@shaafattie 8.
The di vi si on determ nation apparatus includes a storage unit 8b, storing
2 v aval | abl EOGHEHR DI ESEAREah: Pho thRe CRIIND GAchen AR s 4, i

ar ea( her el ”,,fécf;érti;c?rg%ﬂ%ogg\?ﬂ%' ac%‘beiearn%ﬁ; b 'tgﬁ?éxgﬁg';&[eﬁd k0 t"rfe‘égc}é@é)' €

ar ea anount ) ri _ng a | n_ each ca € appara an aval e_ ar ea
aver age cal cidpbd P8 sidpRrathbch rRltdnt 66, the ARy ehet Tcavadd abl e

area amounts of cache apparatus 4; a division determnation unit 8e, which
det er m nes whef dremavtomottabd eper flog mebheedtisvioni amit O6df omht enthe alata
condition for division decision unit 8f , which 47 decides the condition
for divildi orcoivereiedntanRargtus 6 may then convert the "distribution
source Jlocation information” of the content distribution
apparatus 3, which i1s included in the SMIL data, into “the
distribution source location information” of the optimum
cache apparatus.
20 In step S$70, the converted SMIL data is transmitted to
the SMIL data distribution apparatus 2 via the control unit
6c and the communication unit 6a. Communication between the

SMIL data distribution apparatus 2 and data conversion

apparatus 6 is performed by using “"ICAP" or "SOAP", for

25 example.

In step S80, the converted SMIL data is transmitted to
the control unit 2c¢ via the communication unit 2a. Based on
the retained “"location information of the reception terminal
apparatus 7", the control unit 2c transmits the "converted SMIL

30 data” to the control unit 7a of the reception terminal



comuni cation unit (a transmtter and a receiver)8a, which perforns data
communi cation with each apparatus; and a control unit 8d) which controls
each of the units. The control unit 8d reads the "avail able area table"
fromthe storage unit 8b. The control amit 8d refers to the "avail able area
tabl e" (and then obtains avail abl e area anount for each cache apparatus 4.
Furt hernore, _the cgntr 8d rewites content of the "avail able area

s av:

tablon 1T S0 RBeEELHPy ] That hRecSEBMMRLFALIRE Sibhneaof Fakea oFoRAVEEAEaN:
i 4y of O

ety o DU SHEL A 1 BT O Uk £ oo B TRADPYAE bpnivle ot Ghflleb ¢

a predeternined anpﬂnrs@ag bgopet i acH¥t+&l YuRitVahues He e¥abBhei8h
determ nati on processing by the "division determnation unit 8e" IS as

descri bed betewmiithe dppashtnsd@t eranpatteon”"nagteBe fdetesakpesnt opeEbar m
di vision of content in the case where the anobunt of data of the content

exceeds t'he ceapgeagemgnti hdocavidie apprteekavnkbudcs of~Heoroptibhenappahet us
4" | which is cal cul at egéby t he avai l abl g_area average cal cul ation unit 8c.

Her ei naf t er, *PPRAE2GYEr a§8S61 t IR aviltd abl et dnitifht sSYFTEAchdOGBpAPRL us
4" is referr ngEQmQ‘?ighhe?f"g:ﬁ{eggﬁtQ@H@aﬁ&g%%hﬁ%gi, f\{zlg%cl? &;Ehgngiﬂg'gﬁ' on

f.or. d! vi si on” deci sl on uni etermnes e condi’t FVISI of
di vi di ng t hejgopheniconR@yasiedmy, aadise! ITHO prdididl i4dr 0£h§§cgb99509f

di vided content. 1-3ereinafter ,the "divided content " ,is referred to as
"di vi ded requestreaniegt be RCSPhe fAppexatnpdfe.: =1~) FIG 19 is a diagram
illustrating the configuration of 48 a cache apparatus 4. In addition to
the confiQuration dt the saedet ipparthasoptmglondiilig 7o ofhéhsetepgprtion
embodi nent, the "cache apparatus 4 accor dhgg to the third enbodi ment"

i ncludes an LGAMABle 2RRAC AENRgemeAPNERP _ 4e§h%F8Hnﬁﬁﬁ_ag]%§s?ﬂe on, the
“avai | abl e ar.g?ngggggg"zatcgront 08 3t 9739 mdRiibneb- gﬁﬁeaé’glé{:gg#gaﬂgz the

managenent uni e accesses theé stor age unit 9b. e av e ar

managenment UBbht#81tdient P8IRIMS-dNecRYEk bl BodhearafPulhef ¥t {lien ehehage
unit 4b , and hol ds the val ue(avail abl e area amount) thereof. 70 It should

be noted t haappachtasntenbedisyhchironiaedappahatlisc® sfoaesoanpkr ahi theof

sections of divided content . Each cache_apparatus 4 obtains one or a
pl ural it of TSEEPILAAT BT R HAPREHHIE 7 f r O afFher cHRTen: tdiscpnrbbeilon

apparatus 3 U%Eg 98”@85 EBH% %%O%%§f%9%ngynchronized data communication

between the optimum cache apparatus and the reception terminal
apparatus 7.
The control unit 4c of the optimum cache apparatus

20 transmits a command for initiating session control to the
reception terminal apparatus 7 based on the command for session
control commencement. As a result, a connection between the
reception terminal apparatus 7 and the optimum cache apparatus
4 is established.

25 Also, the control unit 4c of the optimum cache apparatus
controls toperform "synchronized data communication” with the
reception terminal apparatus 7 based on the synchronization
time information. After the connection is established, the
contrel unit 4c of the optimum cache apparatus transmits the

30  predetermined contents to the reception terminal apparatus 7



75 (Content Location Managenent Apparatus) Furthernore , the storage unit
5b of the content |ocation nmanagenent apparatus5 stores"apparatusl ocation
i nformati on data" which shows the |location information of apparatus that
are linked to the network 1. The appagatus linked to the "?0 network 1 are
the cache apparatus 4, the content distribution apparatus 3, the SML data
di stributiqn_agpparatus .2, and.th iyision determ nation apparatus 8. It
shoul d be fdted% ijg‘te t%Prg'e" Ilél%rhclagﬁ%i X’fyoFg’Eti GRREENE EdfEe A EQTERLHR | on
apparatus 3% . og at ed .\ U i [ deptifyi.ng a cqntent that
is stored ?ﬁsfﬁqugnfggt %@gﬂﬁ%ﬁﬂﬁiﬁ?Zﬁﬁﬁﬁgﬁ%éﬁgéfug;h%a&HQEEHPgﬁP“

di stributi@giappar atis t3i FHANE! NDF €ar t F8e S505396n URLT 3R a8 1lRR AC R ent

| ocati on nanagenent apparatus 5 stores a "division |ocation informtion
tabl e", whipch tiomdilc besseheibacabnvnol hochess RTSP)-Ctheofoaaatunt ackee
apparatus 4 that tenporarily stores one or a 49 plurality of sections of
di vi ded® coRP@aratiyg t ReréasaswhenétinedinyviBaoke Hetteran swity vromunius i®g
determnes_to divide "the requested content” into a plurality of sections
of "divi de§TFeqd®dt EGHPft ", the optinum cache ;i deternination unit 5e
determ nes one or._.a lLi t f. ratus able of storing the
di vi ded request g;)cn lgnlgi(gsﬂ% ﬁg%egpﬁﬁ%n@g%gﬁ%qglﬁggr gsgsé)e Hsed Cgﬁ’ttrr?g'

avai | abl e abamed@uHint! Ori d he $t-anage t4Rla, 48l N t8ACh GRehe AR atyy 4.
(Data Conversion Apparatus) 10 FIG 20 is a diagramillustrating the

conf i gur at ipae deft eirvd n@dal accwtwet siien rappasadbusd. ihhetiat apeonvar Yadhe
apparatus 6 according to the third enbodi nent includes a "divided content
gener at® on apwiaragdrs i rheddinttiignm cadie e@Manpivs eeressashdhgatcpnd@iter si on
apparatus 6 of the second enbadi ne n the case where the division

{. 5 1
o ar o nat P8 ERHAD e T SEBATATES DolBelRofM, Hhe; Sitaie (gl GO hSati ont
 nat (3 Ci _ cPFoPHh 871 i ent
Ot o i b Ol @enehRbE LAt Ml 2btiaObrdSracdl® Mol YbERIREOT Y

gener at i on pide RG-SR 8b8% e tPFHERItHe cBhten® $£&t+ORMSL Obn dpfaded fzont ent
by executing the division of the content in accordance with thé condition

for divisian , which is determned by the condition for division decision
unit 8f. Furthernore, the divided content generation unit 6d executes the
di vi si 6h of cont @he sentrail eath 5eef sheofeaent den wmlaml 'apparatus

consecutiv " IS consecutiv ans f hat

' the casd “HEAT CBE TTOISH L BOnIETHOS TR T SRVBPELpaPr i
o second dio do o e ey O R Ay ey Pl o
correspondith@ t 0 grdddterfdsbdi dashtt edased on the “"content time
information”.
20 For example, a description of replay processing using
FIG. 13 is as follows. File (content-A-1.mp4) is transmitted
from the optimum cache apparatus 4 to the reception terminal

apparatus 7 for ten seconds (content time information) after

starting distribution. The control unit 74 of the reception

o

terminal apparatus 7 instructs the communication unit 7a to
receive the above file for ten seconds (content time information)
after starting reception. Thecontrolunit 7dthen instructs
the replay unit 7b to replay the file for ten seconds(content
time information) after starting replay.

30 (Operation Results)



50 I't should be noted that in the case where the content requested by a
user has been divided into a plurality of sections of divided request
content, the conversion unit 6b perforns the follow ng processing. The
conversion unit 6b, for exanple, :i refgrs to the "division |ocation

i nformation table" ,and perfornms the conversion of the SM L data) which

i ncl udes the ' d|st£%98£§999n03%ﬁgﬁhfﬁﬁ%£ %mb%f # & C%%%%E%ﬁgpagd

di stribution appara urall sec?l

request contgp CFelaf@rﬁé %edco%ées&eﬁc'ﬁf&@ééymgl%tﬂﬂehew HaQ3 YRk ER6b

converts the "distribution source |ocation information” e content

di stributi oniappadakus 3tmewh1@hatsonnclLmhibrmatrwhsméﬁ d@he, rabatéhe

"distribution source location information" of at |east one predeterm ned
cache appar a@ ustzib§1pQorpearabvst r3butinrwhiehodresiegtedecoherht is

Di stribution Sy stng 81 Di vi si on processi %g gerfor med durjng content
regi stratl onS5REe3ML Béf:gllbé&kéﬂ 1orThI§| NY§T$L0n WiddueR e rdierfrati tor

descri bi ng di o I ;N9 per fhe conten di stribution
system whi chif\gncF des t hglf%%%?ilscgur at i o a%ésa%&% above " (tﬁest e%ogﬁgfﬁm
given ServerlﬁPBEﬁQEH%nBr%@S%hEScEHtEH% §EEErQBh%19hSEPbQHEtQQ épp@ﬁ§EH5 2

a request for registration of the predeterm ned conten a request for

regi strationisfihBeu8bil idatae BRIThdaearespesdshtolbbetpoadehebminaedon
content. More specifically) a user who holds the predeterm ned content
inputs the reéquestribortioegsstratilmratdaminfpunatnph)off t Hhesesperified
apparatus. In such case, that request is :~O|: ransnltted to the control
unit of the §é?béra@§ﬁépéﬂﬁb4'Th hiss PREGHEIAD FATRT ARRATRE Dr déEePRi ned

content fromthe stora % un| con&ége unlg? Q&, %%ansnlts t he reﬁuest
o t'he

for registraPPG6A™8ld THe prgﬁgaeﬁhﬁﬁed CONt en ORfym cac

determination unit 5e, for example.
In addition, the control unit 7d of the reception terminal
apparatus 7 obtains “"converted SMIL data”, which is SMIL data
15 converted by the conversion unit 6b. The control unit 74 then
obtains the above requested content from the cache apparatus
4 based on the converted SMIL data.
Thus, the reception terminal apparatus 7 can access cache
apparatus 4 that are not registered in the reception terminal
20 apparatus 7. The reception terminal apparatus 7 may also
access cache apparatus 4 that are apparatus other than the
distribution apparatus 3 specified by "distribution source
location information” included already in the SMIL data. As
a result, the reception terminal apparatus 7 can fully utilize
25 the cache apparatus 4 that are 1linked to the network.
Accordingly, the content distribution systemof this embodiment
is capable of effectively utilizing network resources.
Furthermore, when the cache apparatus 4 that the
reception terminal apparatus 7 can access to quickly is

A0 linked to the network, and if the cache apparatus 4 is not



di stribution apparatus 2 through the conmunication unit. In :, this case,
the SML data created by the user is also transmtted to the SML data

di stribution apparatus 2. In step S210, the control unit 2c of the SML
data distribution apparatus2 holds theggansmtted SML data. It should be
noted that the server apparatus may also transmt information necessary for

generating SML data to the SML data distribution apparatus 2. In
addi ti on, thé‘e@&ﬁafreoqe(ﬁni £t ¢ ¢ HE Ot Yht eﬁW%PFEblﬁQRﬁFaatdb%\r At ustP® may

al so gener at S } i es

generating S%etlgbzbatﬁalgd_é% n&%ahgggggﬁténgl\/? L@aﬁ’é@tﬂ% ‘?‘ﬁ% c%ﬁ?%%gé%is[mzr‘c of
the SML dat @fisst ) WbUldnoni aBRARBEUSt Re LSk £ 13N S lotnia® ilhe o @i ¥h81 Akhe
determ nati on apparatus 8 via the comunication unit 2a, an instruction for
"the divisi ommstmsimsat. oAcaprdiaigly ,8theoadetesnt hre Whetdesady ot e

di vision of the predeterm ned content is necessary. 20 In this case, the
SM L dat adi stad4Rrition tHipumaluerraglaga s faionPbtaiheconbouhtiofrefhiced. of
the predeternm ned content to the division determ nation aggarat us 8. In

h : . . .
step S220, tHe BORTHHE ulfe BN bENE K SHAR P HBY 8F AT it FBHS SRRAHMAN B,
whi ch receiv t ve "2 i Lan, . Ltr i instr ion to the
di vi si on det :arsln%grg ?2% g‘ﬁitf'mg(}a(_. g%hégg%\!}lggl 1(:)%1 %; e.re%zser?a%?do’n a%nwgié}eas £k
det er mi nes whaihedn ©ra 1Otrivn 61 v deud herpredel ep st agd: 01y efhpPased, on the
above instruction. A specific description of this processing 1s as follows.
In the case where trhetarmmmdref idatlee @ireislea tcembedimenb? fxcerdmpde, the
predeternm ned amount ( such as , one nega byte ) , the division
det er mi ndti orPRINiMUIBecdeher Matermingtardor undtviss ofebérmhees othentcadhy
exanpl e, the division deternmnation unit 8e deternmnes to gerfor m di vi_si on

of content i FRBRAFIHLR \ﬁr'}é’rstfsét Fﬂé%ﬁﬁ?%foaa&%ﬁ%naﬁ%epe REEHE BRES
the "average ‘%&%urﬁ’éaéﬁé'a&%@ﬁtﬁs@" Fbggg%@,ér}ejt%}: %953%% c%&%erts

"avail abl e ar verage cal ation uni escription s as

described belqye ~5hg i WutiQh §66LE8I 1ML 1A RhEoBRat €8H3 dMenaVetditdft
area table 10 fromthe storage unit 8b via the control unit 8d. Referencing

t he avai | abl eliasteai hatd @ appardituissBOn wiet et Nisnahcandedi in 8het BEMOL abdted NS
avai |l abl e area anount for each cache apparatus 4. The division

det er mi ndfi oriTu® ttiBe {AcAtribnSAPRs sedEReav@cagioa dndoTaaddmn 't & Hehe
"avai |l abl e arga average 7b cal cul ation unit" 8c via.the trol unit, . 8d.
The-aval | abl o GH oIy draee GHRAR SR D il s EopdeEsel: SELhoBgEa bF i
anount of avai . ". The c ul 3 r age At j I

area" is tr aﬁﬂsgrf%?étr&i@{%@t he g‘?vi gili%n S%t%gp%g\égti %% uni %%egpfga\%#e&gi \E/)Zl si on
det er m nat i orpauvbta Beg CPNPahesSrebeptasnuitierafindat appharbie spredeiersgtech
content”, which is transmtted fromthe SML data distribution apparatus 2,
with the cal cudratesut "fwven agee apache cdppacdtabl € alesest The the/imgeeption
determ nation unit 8e then determ nes not to performdivision if the

" aver age “AnpUrRTToFN &Y 4PPABIEE Ugr tResed PR LHE COIERT t3 dAFSHAPUSL CoR e

amount  of Ckuf%égtigg Q% %%%%Egb%ﬁd ngt%pt}ésult, content distribution

gquality is improved more substantially ,since packet loss in
the network and data quality deterioration(such as delay) are
reduced.

25 It should be noted that in the present embodiment, SMIL
is used as the description language for the content description
data. The description language of this content description
data is not limited to SMIL as long as the language is able
toidentifythetransmissionsourceof thecontents. Forexample,

40 the content description data may be "helper file data” that



On the other hand, the division determnation unit 8e determnes to perform
division if the "average anount of available area" is smaller than the
anount of data. In the ;1~) case where the division determ nation unit 8e
determnes to 53 performdivision, sgpsequent processing to step S230 are
executed. It should be noted that in the case where the division

o1 ocess g (0 Srte SPI YA FROEE, MRt SRR ShY, St ¢ a7 SRR ng

processing to are execu wever,
that divisi ¥ ikpeN®bnPELESS A e e'fsfetcrt%néf‘ﬂﬁl%d bﬁb%ﬁ?ﬁeﬁ%BOarelJbﬁ ‘?’gadSZA'O
, a request for division of the content is not transmtted. In step

the divisi orevadn tire ontesnde i Sf NOtieyecetl pehe #iDesgatp!i on of the case 10
where performng division is determ ned by the division determ nation unit
8e is as follows. Altstugh BOP t hasdibeiesi orsedet 2% nthat isesstwint Gstrol

transmts to the "SML data distribution apparatus” 2 via the control unit

8d the iAf oer"éﬁQﬁPJi nja‘i”éaFPﬂ@ePﬁafiltsﬁél(}:?P\W?Porgrnlgbdét TR BT uni thBe

det t 4 t, .2 f th
oM L dars i PEREE el 1 B HRekd dugh PEATRIRESE Yindiufing  the
pr edet er m n%mge@tw@%@s r@@é&?%sé@raé:omeer@f&{gnﬁsél% SR £ the

"data conversion apparatus” 6 via the "~~U communication unit 2a. In this

case, the pregetattd ned thost enbodsmehs) thandnshadstion peotatalcosvessi on
apparatus G I'n step S250, the data conversion apparatus 6 perforns the
processing flomisetutd e he division of the predeternined "?:> content

(generatlon proceSS|ng for divided content), and processin for converting
the SM L%ata. A sgeéPriPdddee datnd Bﬁanthcen@QE"ﬁFSt’:@E‘s‘?’ﬁgt ® aBagesttided

bel ow. Wen th ntrol |t c Ver s a t ai ns
the request qeé%OIVISIgﬁ%% Jgﬁlpér%g$er gg 699 P%Eggontgg? uni t
6c transm t s; 048l aird hefh eIntaat con@éni:oléc% ﬂbﬂ'rﬂ’@f@ﬁ@&%ﬁ@taﬁ%@e{&é on
unit"6d. The divided content generatlon unit 6d executes the division of

t he predet ersgn sedreenizeMcdiasact ohoépt boet énfonedt honbernbake "didd siviiédh The
di vi ded content generation unit 6d generates a plurality of sections of

di vi ded continiopyatkerusbpagifhiendi epshogodtentie isr adsoimtiesd widit efrhe

15 location information of cache apparatus 4.

Referencing the "content location information table”,
the conversion unit 6b performs as described below conversion
processing for the SMIL data, which includes the location
information of the content distribution apparatus 3 which

20 stores content requested by user.

The conversion unit 6b may also convert the location
information of the content distribution apparatus 3, which is
included in the SMIL data, into the location information of
the cache apparatus 4 that already stores the requested

ccntent. Hereinafter, content requested by user is referred

| R
e}

to as "requested content”

Second Embodiment
Inthe content distribution systemof the first embodiment,

i for example, the optimum cache determination unit S5e



For exanple, as shown in FIG 22, the divided content generation unit 6d
can divide the predeterm ned content so that the data amount of each
section of divided content is equal, )0 based on the "predeterm ned nunber
of division. Furthernore, the "conditggn for division decision unit " 8f
may deci de the | ength of each section of divided content generated by the
"di vided co t eratio ni.t" 6d.based on the arder of distributi to
the recepti géne errr%]frg% gp%%?lg gs p)agafusl\fﬁjr?%s%?)égiofﬁb%ﬂeﬁepﬁégé‘dt%ﬂmt
"distributi i nf oAt {98 o4 i ent 5t iti.0n
o v ar Mproftud 1 OB sj?ﬂﬁa@ﬂ’ﬂ%&%?&tdr% %?%tlpﬁqg aalp Ee RO

di vi ded cont@moqgeneial edny dheighni dR@EHONEEBErAEALEAbHON N t 568d.car?0
For exanple, as shown in FIG 23, the divided content generation unit 6d
may al so di vigteetricne dritee miptAmasn destiel bepgaveltaw. dheo diviceds taetenion
generation unit 6d perforns the diyvision of the content A so that the
amount of da&tfa ©te di R dcevhi Bhen expectaarh ocBehg sPPEBated darl y(such as
content A-1) Cord short and, so that the ampbunt of data of divided content
expected to PEH VDY Iate ( such as content A-3 ) is long. In content
di stribution,  user; Pl aeahl bABOLINENRA! ARPBRAL Usefe LLALD s for

suspensi on of content disStribution. the frequency o Istributing the
content to herdigivdibwicetdhkbatent oghhetienepiée®nitLl idahat 25 apparatds 7
decreases. In such case, the "condition for division decision unit" 8f

deci des condithodiment diwherebyi dedscaiphfjonhbherbef " iisvorétitednt et the
generation unit" 6d divides the content so that the "anmount of data of the
di vi ded font¥?EoR® HebA e buttde | gratigyraddge ofsthereache ) aRpRr e

| engt h of diyide ntent correspondi ng to | ow distributing frequency,
becones Ionga./ E@gjo&g'leng}li}? 1ﬁﬂﬁb§$ tg?e %Rﬁlﬂu&hcacg 96 eF@gﬂégﬂignTh‘ﬂélt
"overhead caysed; pyotherghViskopiris £apbaRhbRE. 10 A specific exanple of
content division processing and SML data conversion processing is as
descri bed bel ow. FRorc exenplsea tHhagramondiiceratohgdtestonst dgarat 06n usf t
8f obtains ~~content time information"” , and based on the obtained

i nf or mat i on, a degches apparEitng t4 nef othei secobdt iegpaatidhers f | iadh nepchere of
di stribution for each section of diyided content. For exanple, as shown in

FIG. 2215 (#ePRBabREi dhiRGLudied & ot GUBF1a1 cagrudedigasuphs” 4d.

F : _ o on T B 4 e e ]
to be at 0 LB nidezen O Aler Rl RO IR bR R SR PR e
correspondi ngo£ 9 ddis i M fled scenb e il 420p 8588 G5 onENBrGRbEd ti on

for division decision unit 8f decides the ™starting tine of distribution "
correspondi hgtémstde thidtedt cont £nbmAaRohe biee atPROuda et eSte afdcaieics des
the f finishing ~e tinme of distribution ~~ corresponding to the divided
content A-2 @pPdeabes40 BhARRENSITHES ghdrtPomFdthei MBI ofcePBRPt M t
8f deteng;nes t he "Etartina iine of distribution ™ corresponding to the

di vi ded Tont ¥RtTA: 3*?5 BE2AP-30 minutes, and deternines the "finishing tine
of distribution " rhesPepd i yi.de n A 3t

m nut es . 56 Furfﬁé%nDré?q#ﬂ%og%ﬁiEﬁggoﬁhgn??ggbéggﬁﬁg}gg ?%gggﬁ%fﬁgéta)
whi ch incl udgs; t e mBkosxBEL G €RBCESIM &Ft QY ATiton hﬁhﬁg%htd@ﬁﬁﬁ@ai‘éﬂﬁﬁs

i ncl udes information concerning divided content. Mre specifica , the
conver si on uhbij tf b exampdrt.s The load condition calculation unit 44 of the

content location management apparatus 5, for example, then

Lo
3]

obtains the CPU usage rate of the cache apparatus 4, the
transmission rate and the number of connected users, which have
been sent from the cache apparatus 4. Based on each of the
obtained information, the load condition calculation unit 44
may then calculate the load condition of each cache apparatus

30 4.



ri the "distribution source |location information"” concerning content, which
is included in the SML data, into the "distribution source |ocation

i nformation"” concerning divided content. A specific description enploying
FIG 24 and FIG 25 is 10 as descri bedgdpel ow. Here, audio content and video
content forma set. FIG 24 is a diagramshow ng SML data before division

processing is execyted, .and FIG. 25 is_a.diagram showing the SML data
after division pr o@é?&pﬁdﬂ%ﬂ %?‘é%%agafenf‘ﬁﬁag%f’ﬁ a@mag.w%vw PRY deEerygneg

al so SML datg.t 1S mle; n L he ' ni . The i S
one item of tggrelt gg%l{n?%cﬁﬁggr ég??g%t ¥<%grcdﬁ$¥§%‘%ﬁ%yi ‘# F?%e ;ZF. Hf%rlfeFl G
25, content ti@msi NEOr MRt B VERrbA eagios@Chir-on iafi t§i Vi &esh contgalt
respectively. Also) in FIG 25) "distribution source |ocaftion informtion”
~0 is given tonédachosectvail ablebveded carticapparespedt, iaral y inlforinaitd ogase,
each section of divided content is consecutive. In step 260, the converted
SM L data’ wARERCes 189 TheErar cdhveptaPmien e asemdres&h steredehn cashe
transmtted to the SML data distribution apparatus 2. The control unit 2c
of the SML GRPATAIEri bUPF GPaBpLT atte SPEBRB.CTFRS AFRARTIR HIaN FPidat a

0 e S 98 gegteraga il gl e o SRR -OahMENA AR o

content) divide ( content
transm tted t@ethegwesdenbadi SE6HBULEEA aepsp@ﬁét“ldﬁ)t@m(dnh@aél@é'fa%@ar}a%t(?@".

di stribution apparatus 3 identified by the "distribution source

| ocation informatian"exanpded cifntthe derreentiad tSohnl méahay, dyd the stpahiedm n
the content distribution apparatus 3. It should be noted that the divided
content deneFARCHErA&iFRIMBRE Hh9D 436 I edGtas e 9r5+bad - lewnt efie oF tlfam
amount 5 of data of divided content, is |less than the "ayerage anmount of
avai | abl e ar GRCPePGETSEITAE AR L s CRICHTE® hA6r 255 ABuiTeche
avai | abl € ar el AU o HHA-HAGLIRPNTHA0 LR LHERLY 184! Eoa dRGa

[
amount of dat pgft%a prédetermned content is anbun ata correspondi ng
to sixty 70 @omdti®@Son.l N Heire ,CagBent hendli vipdegumont £k e geIFRY=At4 1@ Unijls 6d
generates three sections of divided content so that anmount of data of each
section of dideitedethicedt dyt tile | eps imvan caaher dgd eamimatt ioh awditl dlel,e teca”
Af ter [l)roce“ssi ng for S260 and S270 , the follow ng processing is then
execut ed !5 f or s&@diepl ethat | i thei AREHHT 0RAPRBCEPPRAG ST FRSA dBAL c&YO&st )

The cache apparatu obt ai.ns .one or a_plurality of_.sectiaons of divided
content f romrc?(gﬁ]tegie%di SHUHY on Ja%pﬁ%f%v%nl N whith L5IPET | tyc(?‘fc(?le

sections of divicdad GANRNLRARE 53t REGTa1 808034 CORRLAS I {nVe HAUHRS PR rAt R
plurality of ~?U sections of divided content . The storage unit 5b then

stores a "di wheitostbpeatimmcbatentatde Qe dodd BY, a Wakethads htlieCop €bmtieache

| ocation informati on of each cache apparatus 4 that tenporarily stores one
or a plurali epperagest.i ons of divided content. The content " .'r,

di stribution apparatus 3 al so stores_usual content(not divided content).

The cont POl unit 5FBGF OPh&MEBNEEAPE| BREETBAPAEAAR MRt 2HEFTATTENSS (oS
reads the divisi. o] ion. infaqrnati t r e |t .. The
"division | oC tscllgqulm} r?%%trhr?a{gipg)r%r%l%%: lggrlng" ﬁggﬁgéa%énné%]f%%iﬁ%ét eefé(}%'nvg?lg‘l on
unit 6b of thetdak# cache determination unit 5e refers to a proximity
table, and determines the "first cache apparatus candidates”,

which are a plurality of cache apparatus close to the

[ S
it

reception terminal apparatus 7. The optimum cache
determination unit 5e may refer to the content location
information table, and may determine the "cache apparatus
storing the content the user has requested” from among the
first cache apparatus candidates as the “second cache

30  apparatus candidate”. In the case where there are a



58 conversion apparatus 6. In the case where the content requested by a
user is divided into a plurality of sections of divided request content |,
the conversion unit 6b then perforns processing as described :> helow. The
conversion unit 6b, for exanple, refergoto the "division [ocation
information table", and perforns the conversion of SML data that

i ncl udesthe"distribution source location information’ of the content
di stribution® Bﬁ%ié#ﬁsog FﬁcﬁﬁﬁcﬁaFﬁg ﬁpﬁ?ﬁPgPﬁ GrrdidetsRs bhe" aPvined

t 10 t : { 4 i t ] [t _6b
Comverts the tdl ot P anT R CauTco T oats o 1aToriat | o “SefhcbBhakRhbe

di stributioncappaspb8isdg, ¥hi athd sigRetsdedaian £H8aPM bndathe MBLP1MAR
"distribution source location information" of at |east one specified cache

appar at us 4.céshEoappaaaphe; tihwesedfar rietadrcondarttiichy icad cuhe tedpbiyneachache
apparatus", which is determ ned by the opti num cache determ nation unit 5e,
is transmittegafocPheitdbaneraionlahitnomit &G efeseicagd rechdi ebphoatus

| ocati on inforngtion table" , the conversion unit 6b converts "distribution
source | ocat TORC248 Fftor mati on" of content distribution apparatus 3, which
is included tp gggsgykb data, into "distribution source |ocation

i nformation" of the "o Binunlcache apparatus”. The reception term nal

apparatus 7 obtai ngnt RgeCeRY@hed SMir idAl@.orBaseth ) (1 HEn§0PNET EBHLSNEL

data, the reception ?:; term nal apparatus 7 then receives each section of
di vi ded requésstrabtenbnfspstenedrhe péoondidmpoaiimacthe tappdeatnipfioht
shoul d be noted that when a command for initiating session control is
transm ttled, oAndPraceheindseidprEécabet fonPusicensinged feont dhe acenfient

stored in the optipum cache apparatus . :;C t=he opfinum cache apparatus
Seoteses t hodtnELRETHRamS Hand B LS5 sl nh ot inPt W PREEEAE. SR ERRS o

di vi ded contgpl.gre ShoLedsnTReRPLASLAREACke aRpAr Atus bhencABLALAS L

sections of divi conten romthe content distribution appara

shoul d be nopedctBatinaf berstde SM Lindata .t hatad Med wdl &S om pird@ elsRfiagnabi-on
concerning content is converted into SML data, which includes the

i nformati on thacédmisngetbedde@ndontent , one or a plurality of sections of

di vided content may be stored in _the cache apparatus 4 . In this case, the
conver si bh processihi§-fdP tife BV Lovahartit £PFz & Srd dingt rahueXdnPsoupée 1U

|ocati on i nfrymtion of the cache,apparatys 4.105head,of ot A8 db¥ishelon

unit 5e of the second embodiment. The following processing is
executed after the processing of step S30.
For example, a request for location information
20 (distribution source location information) of the optimumcache
apparatus is transmitted to the optimum cache determination
unit 5eviathecontrolunit 5f of the content locationmanagement
apparatus 5. Furthermore, the location information (such as,
an IP address) of the reception terminal apparatus 7 and the
25 information identifying the predetermined content are
transmitted to the optimum cache determination unit 5e.
The optimum cache determination unit 5e reads the
proximity table from the proximity table storage unit 5d.
Referencing the proximity table (S102), the optimum cache

e determination unit 5e determine first cache apparatus



(2) Processing for determ ning the optinum cache apparatus The optinum
cache determ nation unit 5e nay determ ne the "optinum cache apparatus" as
descri bed bel ow. Cenerally, 1~~ the earlier the content is distributed, the
hi gher the probability beconmes for conggnt to be distributed to the
reception termnal apparatus 7. On the other hand) the later the content

i s~ distributed),.t | ower, 1t he probability. becones fqr content to _be

di stributed tcgngdﬁedg?céaésépt"frgh&? egﬁ? ngge‘ ﬁ%gﬁparaapl%a%usm‘go?ﬂ?ﬁﬁl yO the he
case where the oG8R %rtnﬁ.rrfgl”aéapc@pﬂ@stuﬁ (s @i ns divided content to be

distributed early, the optinumc e determnation unit 5e deternines cache
appar at us cl ose torhhete@Cc&lioison they MptamuaPRACAEUS e f er@indtlct2eR8t 5e
apparatus 4 corresponding to low |l oad condition) as the "first optinmm
cache appar atresi@s, f bhedxanmilent Toosti¢oménfermption tadle nétormphasaicdsagé can
obtain the "divided content to be distributed early" fromthe first optinum
cache appar atiist 5b O Ghegrt Yrweraphndeteaminatdgesaniich e thas dedcaptines
60 term nal apparatus obt ai ns,_ di vided content to be distributed | ate,_ the

opt i mum caché &% RAAE IPPTHT FUB LAY AT EEOTALRe Hipar REGFECHPETENES t he
reception teraanrf%nt- AN iy (e GANG. AR L LA SANNAGL 0 T oW

i Load conditio next to the ™first opti num cac appar at us he
"second optinum cache apRar dpgtSmunf OtaBXaMPEeteFRYSat DN 6geDE | Ok t @hgnnal
apparatus 7 can obtain divided content fromthe "second opti num cache
apparatus". @eXermAmeeessitiefoardetes mMmonegot hep bpta My ofchec apd araathies
based 10 on distributing order The control unit 2c of the SML data

di st ri but'? on apFaadtas 2apdiddsatesom the SM L data storage unit 2b the SML

data corresponding_to redet ey m ned content _(requested caontent .. The
i tel P B s B o1 A g et S R STt R o g RS

Lransm ts €0 (g ¢anEk AEaL) oM SRR TR0k ARBRL AR SACH, PL OS2 Qhd e

content tinme information an ormatl on o e receptl on

term nal appafAtidtun’ -.cddhadid téofin£f 062 S UM He HafeFhashowhed Bdddaa 12,
for exanple, is executed as described bel ow. The opti mum cache U

det er ni nat i orcamie abparatalssoandpdbite @¢ thet dppitiinog pacte sspprraisud blirows
As in the case of the second enbodi nent , the opti num cache determ nation

Lll’lit S5e dét ershaRes%econd cache apparatus candidates". |f there are no
second cache appar gtu candi datef_fﬁﬁ referenci th%fypr oximty table, after
the optinum cache aét AT o 1T 8¢ F&GENR TESTT PEPAEECHE 45D

candi dat es", ~téﬁ%eq@dt:n§a+{ee&weaﬂ@t&mm QI 'éeé%n%ta%rann;e@w%é,&%ond

cache apparatus can s"." It there are a plurality of seco cache

appar at us cangdigjakesb,r ebeeeaachggeaed gragieniofy eantent thedptiMdm cache
information, the optimum cache determ nation unit 5e perforns 61 t he

foll owi ng detdertemmstn aoni Qi oouists | igy.dd trenrhid e ddrentrangt idiatiede  cgo en@tthero be
distributed early is distributed to the reception term nal apparatus7,the
opt i mum c¢4ch&afdtee FRRARE G (1SS Ut rﬁerfg?tclé’dh&efﬁﬁélraa}t Fpparatus 7

cor respondi g, ophbghtenicd 03d RN LL0nES s SR TGRS BPPArdS”

Thi's optimumcache apparat us e cache appdaratus 4 t 'S optimumtor
the recepti onARfiHA s APPANBL R ricachhhsPaPRi @l NS sdH1Ydeeh sARteJtd e

distributed early, to access.
terminal apparatus 7 next to the already determined £irst cache
apparatus candidates. Processing then proceeds to step S106.
23 In the case where a plurality of second cache apparatus
candidates are determined by the optimum cache
determination unit 5e, in step S112, the optimum cache
determination unit 5e determines the cache apparatus 4

corresponding to the 1lightest load condition £rom among

] the plurality of second cache apparatus candidates as the



Furthernore, in the case where divided content to be U distributed late is
distributed to the reception termnal apparatus 7 ( the optinmum cache
determ nation unit 5e may al so determ ne the cache apparatus correspondi ng
to second lightest |oad condition asthgbopti mum cache apparatus”. This

opti mum cache apparatus is cache apparatus 4 that is 15 optinumfor the

reception term.nal apparatus 7 ich, obtains the diyided, content to be
distributed | P& HE &é&%?s.ait%r {45 si ot p?%%%%‘gﬁgg%%r’smtoaapé this

conver si on pgg}gg% !s'lglrgt hat Lar ge@&g%te%d b\@i}}%@, SML data is transmtted FIG
r describi

26 is a sequence diagramfo ng the above ' 0 processing.

Descriptions of thensamhiiIMGesSSicAGhas détrmindeids 0neachsof tR=0GasSNg
shown in FIG 26 are sinplified. In step S300, the reception term nal

apparatus 7 tregussitt §ot d:lehd oKl ¢oxnldi biom stff i kathoncaqiparagipesr 2t s  egiadst
for the SML data, which includes information concerning '?.5 predeterm ned
content. 1n §eepnS3racheharsrre tyst £adidddatigut dofoappahacashe apaeaEtus a

request for conversjon of the SML data._to the data, conversion apparatus 6.
PIRTS ool THE ERRr iRl e o R attnd R e SRON AR oy I gt

obtains the phedet ehdl neduealt ¢ol Al G4l gg,ggggcgggxgeqsf QNG (AN N

di stri bution appar at us stores t rm ned conte

step S320, theceontrobagnit Sndftidie dHPCIVESST Qthappar dlusad rapn ts
to the division determ nation apparatus 8 via the conmunication unit 6a the

"anmount of dabamuhiidat ipmnedetidr Maned eavhermtdclrandirart "4.nstructi on for
apparatus 8 to determ ne whether or not division of the predeterm ned
content 1% necessafF¢ch |9f stidye S3964 tPenEivicron @rterhrhdPPomniis @& of

he di vi si d ' ' 8 d ' h Q.
per for m i vi §Pa 0P TReEBY AP LP AP L BNt cHTe CPIFE LA BEcL T hg e e oo
0 the Same uay 83.08,3180a5220mme ot O e OkLGhableridhtt BIRHRLA Rl

data pf t he _pr_edeter_m ned content is transmitte tp jt e con 1ti n for
di vi si on decisskAm 4Whd Rhtddl WS 1A WiRT &dfardi A8 et Maat i on

unit se Each of the load conditions are transmitted to the
15 optimum cache determination unit 5e of the content location
management apparatus 5. The optimum cache determination unit
5e determines the cache apparatus corresponding to the
" lightest load condition from among the plurality of cache
apparatus 4 (the second cache apparatus candidates) as “the
20 optimum cache apparatus” 4.
(Operation Results)
In the present embodiment, the optimum cache

determination unit 5e determines the optimum cache apparatus

in consideration of the load condition of the cache apparatus

| )
1

4. Thus, even in the case where the load conditions of each
cache apparatus are different, the reception terminal apparatus
7 can access the cache apparatus 4 corresponding to the
lightest load condition. Accordingly, the responses from the
cache apparatus 4 are quickly transmitted to the reception

a0 terminal apparatus 7. As a result, the time period regquired



determ nes not to performdivision, processing subsequent to S30 of FIG 12
is executed. On the other hand, in the case where the division

determ nation unit 8e deternmnes to performdivision, in step S340) the

di vision determ nation unit 8e transmgs to the data conversion apparatus 6
via the control O unit 8d information indicating that the division

determinatipgeuphl 88 A9 f{%m%[aggrgéggga}déu@ S} 0 %3%€cé%§gt1§%t5gﬁﬁﬁ$e

sane processing I's executed as In 'S n step cache

det er ni nat i gppHPhtuge 4t Ren datiRsdA Nesa Lo dad 85, fobntber ORL EPuMLGREHE

apparatus. 3C~ Hereinafter, " candidates for tThe optimum cache apparatus”

are referreguabdiag 'isopiripnonesachaaarmidie Canttsatest ion Aospeshtest

description of this processing is as described bel ow. The optinum cache

det er m nat i 8hsthiPuséocncderimaeondsatodiatpibubiony apid depaymfircontant

apparatus candidates” with i~ reference to one Qr nore pieces o
S{FbihREig d

f
i nf or mat on® ¥ 6ht D 63T¢ nf FHRMTUEI ndi catTHY 1 he Sdéd€e of°BEBREness
to the rece EE?Q'BSE@EﬂaE agggggggé 7; information indicating |oad
5 pparaFu CTintor

condition of cache a mation indicating avail able area

amount f or cacher8ppas@l 8o not@adthAt of 18 kBN teRei £F84HE8t YA wRE Ot
content has already been stored in the cache apparatus 4. One or plurality

of optimum cachemppanhatis opandhutat eshampdadatfar, examyia owiey Fesallteache
apparatus candi dates described in step S104, or nmay be the second cache
appar at us 7&reavltabned . desRradrasing fioap tBE08p bimuh e axsto wapamgddisntat .

Al so, the optinum cache determ nati on uni e may_determ ne one or

5
plurality o rBBﬂ“E‘rﬁrﬁ%t_cerfét 5%3?5?ﬁstoc%%t?&’&tté‘é’tﬂ%ﬁs%?’cﬁwprfé“ GPHE'FagF_S
¢l oseness t?."tgf{dr 98‘%8&%8315‘%;%93'1; appanaLus Eis@%ll%ﬁgﬂrﬁ Lhg,gat smum
a € may ~5 g&t &r g or-a plura PPy &f

cache deterim natron-unit mne on opti mum

cache appar abus-HadteH €ah@ScHreedt 81 d PBe YrHam B! cheMe |3k &ondi t beBoRE

cache
unnecessary. Thus, network resources are no longer consumed

wastefully.
15 (First Modified Example of the Second Embodiment)

Also, the determination processing for the optimum cache
apparatus may be modified as described below. FIG. 16 is a
flowchart showing determination processing by an optimum cache
determination unit 5e according to the first modified example.

20 In step S120, processing of step S102 is executed, and in step
§122, processing of step S104 is executed.

In step S124, the optimum cache determination unit 5e
then transmits an inguiry for load condition to each first
cache apparatus candidate. Eachloadcondition istransmitted

25 to the optimum cache determination unit 5e. Based on each load
condition, the optimum cache determination unit S5e determines
the cache apparatus candidates corresponding to light load
condition.

In step S126, referencing the content location

450 information table, the optimum cache determination unit 5Se



apparatus 4. In step S365 , based on the location information of optinmm
cache apparatus candi dates , the opti num cache determnation ''0 unit 5e
then transmts a request for "avail able area anmount” to apparatus
correspondi ng to each "optinum cache ggparatus candi date". Each request for
avai l abl e area anbunt is transmtted to the avail abl e area managenent units

4e of the apparatus corres ond| n 0 _each "optinum cache appar at us
candi dat e" %ﬁ%arM%saBFs r%%p?rgﬁg‘dﬁne%t SGletl'n94et}6%t%ﬁrh‘_s£rg§/&iq%sé:eeﬁf ea

amount for st Y. ﬁ.ﬁgd il rea armunt
to the opti m?fn cac et er r#“nzta{t?rlJ unletﬁ %e r%ﬁsa%t%% c%\r(ft%r o?glﬁﬁllg i

the case where th@h@pbpﬁmhﬁa@@@ugeat@derﬂn&aialﬁrbﬂlra'ntlt 584t mén f&%t@éfmlf}ﬁe%that
there is no available area in the storage unit 4b of all the apparatus that

are "opti numheachetsppappd st candi datresSpondtieg S860, the apbhre®tcac®y
determ nation unit 5e executes processing as described bel ow, for exanple.
The opti rumceadid iger memamond tihet dstetninedi apeche rppivatust y af Weche
apparatus that are close to the reception term nal apparatus 7 next to the
al ready det SRHARE G MARREEG S Sxppar at uscandi dat es", as" opt i num cache
appar at uscandi dat %rthlgrr%%%m ng ce)ofp &R ggg? |§eg%§}r‘1 @g cut %g‘é‘vtt [? shoul d

be 10 noted that fhée optimm’cac ermnation u

plurality Oﬁaecﬁfé‘r_%ﬁrﬁﬁﬁi@t&bs £011 &$PONGHHY Jrhx 1AW I%&Of&@ﬁémmoﬁ 0
the already determ ned "opti num cache appar atuscandi dat es”, as”"opti mum cache
appar at uscamdiidatesde t &rmiessing cdfe spppr&865 nyat bebres emetelhed frbim
Even i n subsequent processing, the opti num cache determ nation unit 5e may
det er ni fe t OB pﬁghﬁmmr@@p%r(é{n@s“ bhset caeher arparayus @asididagremy)
determ ne the opti num cache agﬁarat us ql?[(?sed on degree of lpad condition. In

the case wh&FHFPIPHIHIM Cath8 et r?é’ﬂddﬁltﬂﬂ't as Bhge FREA NGRS hat
there is avagpa%ql %ﬂd}&&eegt or, e m cau(%ﬁ A1l t«ﬂﬁfex‘?rﬁ% ?d%f glanl’rtal ity

of cache app om arong all op € apparatus can t he
optimum cachg Qrﬁifréﬂélﬁtdéﬁbfhmﬁe &%@etcﬂdﬂ@%ﬁﬂ%w Ol fadi ald tphof
cache appar at us as optimum cache apparatus. In step S366, the information
i denti fyi ng rewemricn Memalndly appacatins afparatnuamdngwhiltd sseon@teichaied
by the optimum cache determ nation unit 5e, and the |ocation information of
one or a5pl @rAanatud Grhdaiparatas dear COR WP roache t ARRATBLENE.

condition for division decision unit :~l~ ~1ze control t 5f .
The Lolndl tion flo\r“Fd’:]R}:lbﬁ S}ﬁjlrcfle'chgoclf’PW‘{m caggeBCFeE‘?WZ”d’&tJt% %ﬁﬁlh? Y dat a
of the pred co Ntw f 0 }&a{%ﬁl at

(cache fl?lppafc\itaI?r'trje'!:,}'1 ggeer mﬁnlgd té%have e4afgeda; %‘ppil% ﬁ a

val ue obtai nedgHnedthel sagi dbagieabaul &tﬁdan ammeg coadplizenifiey Brdidd&ion
decision unit 8f then conpares the data val ue and
apparatus 4 that store the content requested by the user"” as
20 the “optimum cache apparatus”
{Second Modified Example of the Second Embodiment)
Generally, the earlier the content is distributed, the
higher the probability becomes for content to be requested by
the reception terminal apparatus 7. Thus, in the case where
25  the reception terminal apparatus 7 obtains the content
expected to be distributed early, the optimum cache
determination unit 5e determines the cache apparatus close to
the reception terminal apparatus 7 (or the cache apparatus 4

corresponding to a light load condition) as the “"optimum cache

N0 apparatus”



the " avail able area anmount for the storage unit 4b of each opti mum cache
apparatus ~' In the case where the avail able area anount for the storage
unit 4b of each optinum cache apparatus is deternmned 10 as small, the
information is transmtted to the optiggum cache determ nation unit 5e of
the content |ocation nmanagenent apparatus 5. The above information is

infornmation indicati tha% "avai l.abl ¢ area amunt for Hgg stora%e unit 4b
of each optinumc %he (%pé}JYﬂ%" RS F§F tggﬁQFﬁé déi_ vEPHESDE. - 15he
optinmum CaC@i‘s‘éf%Bﬁ%aéttﬂé Mz e gepbsmﬁkgbgsaﬁég%%s BAEeRE ro

plurality of cache apparatus at are close to the reception term

appar atus 7p8exéqldstde vy rteﬁdyed:@b%@shneér@phhmf feugppar ahug, in
candi dat es Processing of step S365 is then executed. ~'0 In the case where
t he avai | ableearase aimeurst therredep siar agerhihblt agpaphteach obplaimgntisache
apparatus is determned as large, the information is transmtted to the

di vi si or defF@RRPRAL | GHFRATECBEC PRedapbyEPRRESrMRlts DN the ORftamia: Faphe
indicating that " . available, area unt, for _the storage unit 4h of each

opt | mum 95 herm PR vl f] &5 EFRIP AR chAccSs Wi fundad £ S on
determ nati upj . det ' t IV,Si oye
infornation?ﬂ%hgééegﬁ%ggngégﬁgﬁ?%dl g?%%gﬁgkgé%%iﬁg%r%?%ggd?QPéggﬁéPsx

det erm ned coksebpaAGANYL edot G t A8 ghONKld cORaL Ofofl) ¥sTHRY HPCiRiPBagRbt 8f .
The condition for division decision unit 8f decides 66 condition for

di vi sion (S3pBarakaos"exanple, if the content is configured froma plurality
of pieces of unit data, the condition for division decision unit 8f
generat¥5 (decides) a condition for division that includes information
speci fying two_pieces of unit data concerning division. Furthernore, the
condition f Plﬁgvﬁ?g8ﬂlpﬁ8FUdes information that identifies optinmum cache
apparatus in “h'CBne%QQfﬁ%gé(”hﬁgr%'MﬁQGQmSQH£GBE!ﬁ?ﬁ?‘Hfﬂhoﬂ€§§€PibVe'y-
However , if the data length of each section of divided content 70 is

equal , eachesegbienyofladigd degheoBbanentbyiiBe rsboraedn N tAMe Ghay hee@Bhi NMumM
cache apparatus. Furthernore, the condition for division also includes "
content tineevatainmbensnof nfinwfes mat imofiewnddens | ntpdiesxagnmdre .at Evee #nd of
the first twenty m nutes

15 the case where, the amount of data of content is extremely large,
in the first embodiment, content 1is stored in each cache
apparatus 4.

However, in such case, the memory Tesources of the
storage unit 4b of the cache apparatus 4 are greatly consumed.

20 Thus, data other than the above content can no longer be stored
in the storage unit 4b. Furthermore, the hardware structure
of the cache apparatus 4 that stores the content increases in

amount. Furthermore, even in the case where the reception

terminal apparatus 7 suspends content reception midway, the

15
|

cache apparatus 4 must store entire content and consume its
memory resource.

Consequently, in the third embodiment, content with a
large amount of data is divided. 1In addition, each of the
sections of divided content are stored in the same cache

30 apparatus 4 or in separate cache apparatus 4. Accordingly, for



after distribution commencenent, information indicating 75 division at the
end of the first forty mnutes after distribution commencenent) It shoul d
be noted that in the case where " optinmum cache apparatus that includes the
storage unit 4b which has small availa@ge area " and " optinum cache
apparatus that includes the :.~U storage unit 4b which has | arge avail able
areas " exist, g&conghtl 0 for ¥1' sion decision unit 8f executes

processi ng &LaARIErT bed BelSFRta n YPREE T HEOTH h& CEONACESon2RSr MEMALSH on
deci si on unit, 8f di i visio t the amount of
data of " divide (f% ontentt%t%hactacré (tjo%er}ag:%srg‘d ﬁ?tﬁg% uq mcgél(,sr\’é"%
appar at us witsh d-gefvail able area" is nade |arger. 'The “content tine

i nformation” corresponding to the divided content is then set to distribute
t he divi ded (contfanfudaaiion RS @or then tc @it i pu fin diwtsdnon deci sion unit 8f

deci des on :-~(~ a condition for division so that the amount of data of "
di vided 5 67 cont &3G.t At iSsat@ibersmoiJebmhrdt@n@pthmmfai@Hmpm atfus
W th srrall avallable area ~~ is_made smaller. The ~~ content tine

i nfor mati on 3~ G&Prté’élﬁondfiﬁﬁttr&btuﬁéo& VEBEHCR 0 AGSATGING héR skhet dhird
dsUT bl e S Content el sep S SapdiLons or

di vi si on det erm ne e COI’] tro I'VI SI on deci sion uni

transm tted fQ ddig CQE'EFE%E:M@' tf§$m0ftﬂebe c%?i'% %%tralt(i%?at I 8 "BN@oe®Rng
apparatus 5. In step S370, the control unit of the content |ocation

managenent @mpftrcﬁhrwhﬁatrléaﬁ@rﬁé&‘cﬁibédl@ed@m 7mt SonVal HedNodppativd tisid
each condition for division , information identifying optinum cache

appar at U8 cdnreegondl raphiosliewssit sedie gramsef mHASnRNEec omemalsarmte Eiven
[ocation information of the above OE'[I num cache apparatus. It should be

noted that BasEE®GROEHEERAYMAbIdeBF G hrouRa L8 ide 8SEANE LTNO BREA Tt us

4, the opti mym cagq che dseéxer noarglﬂp %Jég% 5e ‘g}% nes one or a plurality of
cache appar at us céYpadb e’ 0 or i ng_di Vi ded Con as ~~ optinmum cache

apparatus . Furt hgmor E‘eaélhecéixwéﬁt 0&15‘@%?’51‘3{{‘%' Qﬁpaﬁaéﬁét us & Jrg npt
have function of the condition for division decision unit 8f , '?0 but the

cont ent | ocatlivya InBnageEn®esad t Apparct dsvhfiefaroreteanpl Eachayadlay eagderdtusct i on
of the condition for division decision unit 8f instead.

15 4 obtains one or the plurality of sections of divided content
from a content distribution apparatus 3,and stores them
temporarily.

(Division Determination Apparatus)
A division determination apparatus 8 is linked to the

20 network 1. FIG. 18 is a diagram illustrating the configuration
of the division determination apparatus 8. The division
determination apparatus 8 includes a storage unit 8b, storing
an "available area table” indicating the amount of
available area(hereinafter "amount of available area” is

25 referred to "available area amount”)for storing data in
each cache apparatus 4; an available area average calculation
unit 8c, which calculates the average of the available area
amounts of cache apparatus 4; a division determination unit

8e, which determines whether or not to perform the division

530 of content: a condition for division decision unit 8f, which



In step S380, the divided content generation unit 6d generates a plurality
of sections of divided content by v:> executing the division of the
predet erm ned content in accordance with the condition for division . A
specific description of this processingyis as described bel ow. |nformation
such as condition for division is transmtted to the data conversion
apparat us 6., _.Th n I if. f e conver si on  apparat us
transmts thdeCé(}gdné(:f?t :t%% f%&%}w‘g?%ﬁ?ogtog 6 %g%%l?ﬂe pc?fedettglrefﬁ 388%]88?61'6 et to
the divi ded comtficOoenss aih PP vai tr&fsmibeedi ¥hded GRRISRIeIaNEr %&Hmhun' t
6d generates a plurality of sections of divided content by executing the
di vi si on of pemef pmedetetai rethmoritcattidm aetthdaaed Wdppdereondiahigomn f or
division . The divided content generation unit 6d of the data conversion
appar at us 6 adriralk ansit t&d eadhigeneoniteel sli sdcedototheminibs one or a
plurality of optinmum cache aplﬁgirat us 4 via 1U the control unit 6c, based on
t

the | ocation infori& FBRTEPL{UEL AL TRAAS 488e " APpht AP LR 218IEERLPHEIEHN of

t he case where " Lvi nt e enerati on uni,t transmts divi ded
content to tHe pf%ér;lg g%yugﬁ%op |'rruﬁ%ac58n 5|8§_rarhlst "?‘?SISESWde%ObeF as
an_exa”P|?-“H@éﬁﬁbﬂigﬁéPéauntébfé"OtaEEChtHQE'%%Ehﬁ%%hed%ﬂyTégﬁg;éﬁéé)
whi ch divided content is transmtted stores the divided content 1 n the

st orage uni tambunt Fdhiesactasachieheppamartals 4ni trédethamhdtie] Stidecanaddabl e
area managenent unit 4e to rewite the '~ available area information(such
as i nformat iwnit A4 Hewdidrl iaendeaitl abfe thea awbllble drga Heatie'e,1f he
rewitten "available area information '' is transmtted to the division
det ermi dti FIPHPRAM us 8 via the control unit 4c. The control unit 8d of

t he di vi sion det er__m nqg,Lef)négacsggdr anhLét eg t{l?@démé taggi !igtglae =y eaae%oa},@eeng rom

'> > the storage unit : ransmtted avarlabl'e ar
i nformati on)estdice O e dBt drdithdd1€BmbaWLI(58Sh" a8V abhabhEgA SRt DU He ' ~

of each optinum cache apparatus included in the available area table. In
step S390, tdiercoivedRiternimdtitn ahith@e dEt®ermines to perform division
of the content. This a predetermined amount can be set to a
15  wvariety of values. An example of determination processing by
the "division determination wunit 8e” is as described below.
The division determination unit 8e determines to perform
division of content in the case where the amount of data of
the content exceeds the “"average of the available area amounts
20 for cache apparatus 4", which is calculated by the available

»n

area average calculation unit 8c. Hereinafter,” the average
of the available area amounts of cache apparatus 4" is referred
to as “the average amount of available area”.

The condition for division decision unit 8f determines

the condition for division of dividing the content requested

[ 8]
<

by a user into a plurality of sections of divided content.
Hereinafter ,the "divided content " ,is referred to as
"divided request content”.

(Cache Apparatus)

30 FIG. 19 is a diagram illustrating the configuration of



..U conversion apparatus 6 perforns the conversion of SML data. 69 A
specific description of this processing is as descri bed bel ow. The control
unit 5f of the content |ocation managenent apparatus 5 reads the "division
| ocation information table"” fromthe ¢ggrage unit 5b. The control unit 5f
then obtains |ocation information of each optimum cache apparatus . The

trol h t t t f f h t
apparatus 18 FREPEOTVRPEREELAT oD g e APa R e e S S AT HaP AR LT v a
the communi ¢ah@n afidratdrs W€ ACRREHSIPN +HNith e R PBLA Ribdad ity b::]{:th'teh

source location information" for 70 each optlnun1cac e apparat us.

case, for exeaaphe appatheusaseacededannigheo tHd @RsFutdlsbd Ofed + 01 ddifd @t i on
of optimum cache apparatus 4" is described by using |IP address, and J'

distributionnsomvablabtatmmearm@nagementinuﬁudedeinvﬂﬁﬂﬂswhhndgéa"ﬁhﬁ
described using an URL, IP address is converted a~ into an URL by a
pr edet er i ne@VAdgaAtusa T ERr t STt t ReTc ot of torRrgesunddy fbansiile t he

" division lLocati i nf ormation tabl.e" t he conversiqn unit 6b. The
conversi on Gnct" E@%q‘r?afrter?eﬂ‘af‘eﬂ‘geeimetrﬁc t"ﬁblotd ‘{}1 AGEI5Ea T n %W&%H%‘F
table, and def, er@heeatfa_e_lgeci@t 2982 FAnkYeMR! 1,27 +Of o 6&1% AL

apparatus. Furthernore, the condition for division , eterm ned by

the conditi evafiafatdie/ bge@nafleéahsifyx whiet s%ragesmi@wn, tahad ﬁ@labe the
conversion unit 6b. The conversion unit 6b then converts the "content tine

i nf or mat i onVaderer(espdiditie are<s tamduret prigveterin ned content, which is
included in the SML data, into the "content tine i nformati on"

correspdfdi ng to ehkh shedtidonbef reitFEddetiebntean ReREPRAcIHE tHdution

di stribution source

f i " h h
O e oo o ABRe G paeRE L aPe s A IIBLL Oy ol Chfeh s B TR SAERC30RET 21 1S
processing ach Ghcie SiLL.dAA #hih el udas (e i Shihiign Gour ce

| ocati on |nfornat|on ~! he content distribution apparatus 3 1 n"which

t he predeternkeedicasteniiividsidod@tttent from any of content distribution
apparatus 3 ,and temporarily stores them.

15 (Content Location Management Apparatus)

Furthermore, the storage unit 5b of the content location
management apparatus 5 stores "apparatus location information
data" which shows the location information of apparatus that
are linked to the network 1. The apparatus linked to the

20 network 1 are the cache apparatus 4, the content distribution
apparatus 3, the SMIL data distribution apparatus 2, and the
division determination apparatus 8. It should be noted that

the "location information of a content distribution apparatus

3" is associated with the "information identifying a

to
<t

content that is stored in the content distribution apparatus
3" for each content distribution apparatus 3.

Furthermore, the storage unit 5b of the content location
management apparatus 5 stores a "division location
information table"”, which indicates the location information

30 of each cache apparatus 4 that temporarily stores one or a



The conversion unit 6b converts the "distribution 5 source |ocation
i nformation " of the content distribution apparatus 3, which is included in

the SML data, into the distribution source |location informati on ~~ of at
| east one optinmum cache apparatus. It glhould be noted that if the "division
| ocation information table" is transmtted to the | ~ conversion unit 6b,

th ' it.6b forns th ] ' ' b f ' t
the division’tBE4H A Phf SPRALPBR PAbF&YIPGR ERRTARE: — the content time

information " ( fr o] Si m : 04 and "l | ' sQUEce
| ocati on infornatigﬂl%gé Egggtﬁqgﬁﬁéé%%g%??éﬁ%hxé%éﬁ####%ﬁ#é&igﬁigfafhe

content di staébetinoie8pPRIEUS3) tileerbaabyded éontder SMitdlat gjuphhehyi s
transmtted fromthe SML data distribution apparatus 2. In addition, {Yhe
condition foerfdsecsionsi ofl Udégitihd febhestngonhéntfat tha. opamehym, chbie
condition for division includes ~~0 information indicating that ~~content
time informefebarmipptipyi et Senflererningsi rene w&t for BHow Hey fofosegbeo to
twentym nutes” ; information Jindicating that the ~~content tine

i nf or mat i on"aB?éﬁ?gPﬁegﬂ%aé?ﬁ of f OFﬂPSr ﬁg‘?i VijrhinREuest condentnest y

to forty MnuLes opd o BBEAQR GRS 2L 08n tne 60D b1 bR 4 OhBLAR! | ON
of divided contentp§|s ., I'n mat1 on showng fromtforty to sixty mnutes
, and infornpbioBnendieabigBguhhat 48agh saehi eachk dippadadysontent 17~3 is

stored in cache apparatus Y1"~Y3 respectively. Based on the condition for

division , theatenCenveusioni BpGaresmserts "content tine information” (from

zero to sixty

10 FIG. 20 is a diagram illustrating the configuration of

the data conversion apparatus 6. The data conversion apparatus

6 according to the third embodiment includes a "divided content

generation unit 64" in addition to the configuration of the
data conversion apparatus 6 of the second embodiment.

15 In the case where the division determination unit 8e
determines to perform division, the divided content generation
unit 64 generates a plurality of sections of divided content
by executing the division of the content. For example, the
divided content generation unit 64 generates a plurality of

20 sections of divided content by executing the division of the
content in accordance with the condition for division , which
is determined by the condition for division decisionunit B8f.
Furthermore, the divided content generation unit 64 exXecutes

the division of content so that each section of divided content

is consecutive. "Each sectionof dividedcontent isconsecutive”

[ B
[wa ]

means that in the case "end part of first divided content” leads
to "start part of second divided content”, “"the distribution
commencement time corresponding to second divided content” is
the "distribution completion time corresponding to first

30 divided content”.



71 mnutes ) , which is included in the SML data, into each "content tine
information of divided content 1 ~r3 (fromzero to twenty mnutes , from
twenty to forty mnutes, and fromforty to sixty mnutes ) . Above "content
time information” ( fromzero to twentggom nutes ) is referred to as " first
content time information” , and above "content tine information" (from

twenty to forty mnute is.referred to as " second content tine

i nf ormati on" Basednfén %%‘%rﬂﬁ A% 5&‘3&’1 vPstBR CaEReVRBRTeFRE oFORRPRY (D,
al so converts, - di i i lLacat o 4 ¢ ion” caoncernin
content (I 001;??%%%%?%&%;& %S%qg"%g?gr?? e%[\}l_ﬁdfesé ?%gé{%%gﬁ%%%gﬁtoﬁgs%C§l?g§\,hi ch
i's included 4n 400: SMhLréghasti BbRtedt ST EhBUELRPe BOUES LA PEAEL Oflerforms

i nformati on" concerning each section of divided content 17"3 (location

i nformati on dfe €adl coetiyepappasaing. Yire8pnvens s6rmn3400b, fldicexatyes | ed
SML data is transmtted fromthe data conversion apparatus 6 to the SML
dat a di stiri boefons appartdtcus” @ivishort épcssion, inferspitiogat £akilst'ri bandon
apparatus 2 trapsnmits the converted SMIL data to the reception_term nal

apparatus 7.P®5¥OBBE st GG CbmPEnEBRret L 9Gtidss g “Pof nPREIEF VIR
content cor re&gigﬁgig%t&gn"féé@%agonﬂ?gg %rgre jltl}rgoorrma Eaiizoﬁrfné'(':l O( d tran %n%€5| on

. . C
processing for ove di Vi cont ént ar e then ex 205°

Sessi on cont g okt £QHHBACABHba PEOEESS! Nth hAli dendl ¥hded1609! 8Plsections
corresponding to "second content tinme information" and transm ssion

processi ng fof tdevideddesyeont exdniegret 't e execeded M&A40sp&4bH)cally,
shoul d be noted that in the case when a command for initiating session
control %0s t¥answonvedsaed aupltr &b tgoiferisrt thas "G sdindjbpdd aonsewrcer e

not stored in one_or a plural i,t}/l,,of ogti mum cache_a Pa,rat us , the ogti mum
cache appara%agaﬁﬁeﬁsﬁg ormatio of the content distribution apparatus

3, which is included in the SMIL data, into the “"distribution
source location information” of at least one predetermined
cache apparatus 4.

15 (Content Distribution Method using the Content Distribution
System)
(1) Division processing performed during content registration
and SMIL data registration

FIG. 21 is a sequence diagram for describing division

20 processing performed by the content distribution system which
includes the configuration described above.

In step 5200, a given server apparatus transmits to
the SMIL datadistributionapparatus2arequest forregistration
of the predetermined content and a request for registration

st of the SMIL data, which corresponds to the predetermined
content.

More specifically, a user who holds the predetermined
content inputs the request for registration to an input
unit of the server apparatus. In such case, that request is

S0 transmitted to the control unit of the server apparatus. The



72 the content distribution apparatus 3 in which the plurality of sections
of divided content are stored (for exanple. The optinum cache apparat us
then obtains one or a plurality of sections of divided content fromthe
content distribution 5 apparatus 3. Fg{thernore, the reception term nal
apparatus 7 obtains the converted SML data. Furthernore, based on the

converted S t eceptio 1 hal apparatus 7_recejves each
section of g:o\%ﬁtgg&a%%%Fgrn aisr gh]e e‘g%‘%{%r“g}%?%‘%"ﬁe it cEERE YRE S04A8us 4.
It shoul d bgpneted that tder s esent remprdh mant AN s i g apRly to
t he case V\/nerne a plurality of sections o? di V|aoPe ct?nt gﬁta ;%%&é%%}%e in one
opt i mum cachegagpakativs ahdt tisdptshideennieh daaitent t RbsteahaMlimeniata t he
description 75 of the case where the content distribution systemincludes

t he divi si odigétrdbmtrian epprappitust dstByoupk S\ lcaatunikstiobuinion. In
apparatus 2, the content |ocation manggerrent apparatus 5 , and the data
conver sion &Pp&redtR: Fhfa3MEt Aata creaéearby theLsohipqukeR iteanisaifded
particularly limt h to,.. 720 .and the content distribution system nmay
be confi gur_é(fij rjf_g’le %gjlﬁhg"‘ﬁ:@e R fEtﬂHdts]iod‘n a@éa[a&a%u@at% 'on apparatus 8 , the
SML data distributi o APP3s A US the TdUH1GUN R4 4 o?gt id _{@Qagﬁqﬁntdata
apparatus 5, and the data conversion apparatus 6. In addition, the content
di stributi ol iststientinn depseathgur egol @s hate dhgnswi tt el eMIefa£oat ente

di stribution server apparatus , which includes the function of the SML
data di stri lsimoudd hppaoteedighzat the famoiy appefrathe coayerdldocdtiagsmit
managenment apparatus 5, the function of the data_conversion apgarat us 6 ,
and t he!fundfiformertiche BPFPSEERYF P AN ARREHAI SYFardata te the PMIL data
Qperation Results . 73 _According, to.the._present enbodiment, th i Vision
doter i nat | G AR TP ERRERESST: p BPRERER i TS Coln o L BRAENE® 19 ¢ he
amount of daha %hfxi ﬁg@raeaﬁ.sgﬁ§639§oﬂ REEARL LT N6Fh-ANPUWY -geHU S GRUsRS the
storage unit 4b of ;, the cache apparatus to no |londger store contents with
| arge anmountsMafl, dRfta bAsed lo@s e, 13ifAEad ilod @@ caidily GormeyEeratEsr ces
of the storage unit 4b in the cache apparatus 4 are no | onger consuned,
nmor e ef f ect iISVELuskega .ofantchaarehsrdd ridwo iMlds dftast orage unit 4b is

possi bl e. 10 The optimm cache_determ nation unit 5e deternines one or a

plurality of optinmunfRAcREPERRAr 84S T 1P % eAdElt HabAe WS o ti%kes
of information _amng. inf ti i ndi cat ing e f <l tQ the
reception té-?lrpl%"’lr]fgalﬁc app%r %%% 7PP?¢1%€%t :tgn_tltﬂr%di%gl{%go og%t%gﬁg'ﬁ}%&&r?g’ of
cache a p apRyAldtist s viBf OF Bldrihrd 110H CAS RS 13Vak| abh & B ©d SPpinte Jror
cache apparatls 4 , and information indicating whether or not content has
al ready been tsic0Be€ikAohh@e tachitnappan aiptsarhtdhe "coadidtarmine wheatisiron
decision unit 8f then decides a condition for division so that each section
of divided cohnentthedivdysinn sfokkel rineddieradioed oartentpl singdassasty -
optinum cache apparatus. Thus, .in addition to the results of the first and
Sbcond EibodPalis e mete, ShlL o tebe 15 BRABSH b gablatAtes i Ao
cache appar . il ] fr i y. i . dhe

pr esent errb(;ac i %ﬁr{l?gﬁﬂééc%ﬁéﬁgfc?r??ag% gllcf\t/i \Sélﬁ(%n %ge:%?%?%%ﬂ%?ng% 81?: can nt

det erm ne aGORMNd IBR filoriad dafh e foHl | sareasad o©n the information
indicating the distribution order) which is included in each content. The
condition for divils ostepciSgizén uthe 8bndanldetreirtim 88 afcondet iddrvifsdron
division so that "data |l ength of divided :~f~ content™ corresponding to
early di st ridsueirgnratden | fpparatus 8, which receives the above

25 instruction, transmits the instruction to the division
determination unit 8e. The division determination unit 8e
determines whether or not to divide the predetermined
content based on the above instruction. A specific
description of this processing is as follows.

0 In the case where the amount of data of the content



74 made shorter, as well as determne a condition for division so that

~~data length of divided content” corresponding to |late distribution order

is made longer. For this reason, ~.t is possible to reduce any overhead

caused by division of content. It shaygd be noted that data length is the

sanme as anmount of data. It should be noted that the conversion unit 6b may

al so performthefoll ow ng conversion processing. The storage unit 5b of the
#a

cont ent | ocZEFRHC Freth &G« IphgeSat agloyngt ppushaas U onaimeios@eliytent ehize

| ocation inforpation table" in which.ipformation ci fyi each section of
di vi ded cortBitoT & ASCORE 4 HOtie P LT O R denREF SHTBT TLELFAoD
apparat us. &fﬁ{@%ﬁ{%r[) € F“é“id'e\ﬁ'a?n? eC,Of&h%”hib%gbhogef%ﬂ%g&’c!L8H usitaple
, the conversion unit 6b then perf6rns as describe el ow conver st on

processing doradthantiMds dat pervbimhaincd isleosd eeatban imfaidrehisenyvérs he
content distribution apparatus 3. Above the content distribution apparatus

3 stores$ rethestmihircontfedata, of thelesrtenty efcasids aheof adevadedamomtient .
The conversion unit 6b may al so convert the |ocation information 30 of the
content di s*¥ iBRI AP ppaeat usvBich s erlicylipkeduaedhien "eNaidpbledated into
the | ocation informat]j ne or,.a plurality of cache apparatus 4 in

whi ch di vi u%\éelé%?u‘f’eﬁ?i%ﬁ%gg%gﬂ 1éPFLEadgcstored. In the case where the
di vi ded content 'Igf 3LPLq elg" @é@cm‘}%‘tf&n a;pl y 'h&é’cﬂb%écrﬂfél%%par abls 4

the control unit my r ewitet ~~di vided content Tocation ‘i nformati on
t abl e~~ basgtyv08ibheid 1é f1ved t 0o e igkyragat hendliavidadmenteat eseiéhe

| ocation information of one or a plurality of cache apparatus 4.

10 from the storage unit 8b via the control unit 84. Referencing
the available area table, the division determination unit 8e
then obtains available area amount for each cache apparatus
4. The division determination unit 8e then transmits each
available area amount to the "available area average

15 calculation unit"” 8c via the control unit 8d. The available
area average calculation unit 8c calculates above "average
amount of available area”. The calculated "average amount of
available area" is transmitted to the division determination
unit 8e.

20 The division determination unit 8e compares the "amount
of data of the predetermined content”, which is transmitted
fromthe SMIL data distribution apparatus 2, with the calculated
"average amount of available area”. Thedivisiondetermination
unit 8e then determines not to perform division if the “average

25 amount of availablearea” is larger than the amount of data{amount
of data of the predetermined content).

On the other hand, the division determination unit 8e
determines to perform division if the “average amount of
available area” is smaller than the amount of data. In the

50 case where the division determination unit 8e determines to



75 Fourth Enbodi nent As indicated in the second enbodi ment, the follow ng
results are obtained in the case where the optinmum cache determ nation unit
5e determ nes an optinmum cache apparatus from anong each cache apparatus in
whi ch requested content has already bggn stored. "Processing for the

opti mum cache apparatus transmtting content a request to the content

di stribution apparatus .3". and "processipg for the content distribution
appar at us ??ﬁéﬁ?ﬁit VG 2t eRtPEBILRRE o PEPFGHS7E S athe SipBartifs " 25ee
unnecessarye,, ygr, "cache apparatus 4 close to the reception tern nal
apparatus 7 and/or cache apparatus 4 with I ow |load condition al so exi st
among each cache BPPHAILS Yo Idbtdd Ghdth@ nC@RkeBhskSwHRkeSERECE i viB1§HCN
case, if the optinmm cache 7~ determ nation unit 5e can determ ne the
above- nent | daeerohchbiappamdttuss el astétreingsi mom aac hsevhpar aiUsisiBaN
content distribution quality is inproved. Consequently, in this enbodinent,
before & retjtSeARBRT YRR S SO HLeP FrIGarefrasutiad. f Homemes .r éavpti on
'~0 term nal aratus 7 to the cache apparatus 4 , the cache apparatus 4
obtains t hel’égg 2hefti &Héa&cégﬁt“@ntt.q‘&?? %b\é?:ﬂ?’&alllsy,nqtn R4fiss di #ént ,
for exanple, 1im | Stribytion req iQn £ m nal
appar at us ?‘"r%%%?nf?}:%&n%{ %%e:?o%%%ﬁt r@qgggg Stf{r‘gﬂ t%ge@g%%g%g%pgégf'ﬁéoﬁ" can
be control | ed.tndcpnFRans 1 5had t Wieth drfi& HeRL.ePT 08t bp &8 Nak hdPRG AL YSn 7
transmts to the above-nenti oned cache apparatus 4 a request for content

di stributi onf the cashenapparadtisedeshoedd lraveealcraady ombt af nedehease
above-nenti oned content. The above-nenti oned cache apparatus 4 may then
transmiV t Hebebdvaarinybig ddnieiont ol$ hdetegapmedn Per fihgal division

apparatus 7.wWth certainty. . nfi,guration._of Content Distribution System
In the cont%%dfe’a’?’é?? BEPi ﬁﬁlggg?eﬁgmast ﬁQQﬂSWth enbodi ment , the matters

differing fromtheg. c t Gisfri I OR: £ 4 i,me are
as descri bed bel o%vr.1 %{]ﬂt ous{y He Eg%ed&%i%€$&r?t eeﬂe!(;ignn @g‘{#)ar?r%%qgf tg%e

fourth enbogarehitEheo si@ 18l aaee AUSErabstass Hhyerat@d” theia the
configuration identical to that of the third enbodi nent, whereby

descri pti oncoheredfunist 8di thednfhymaHiGn 2Znddcatdnggr tinat [thes@lstishgnt he
configuration of a content |ocation nmanagenment apparatus 5 according to the
fourth BnbodeheANinghaoBoNPétt Seod@ticaiit@fagdre PETEMFaYy afdgisionel udBs a

Ctored in ssEEbrailcathe SPRSTAr JETHE 4 AT ERRks fatPoatibe  Bntion,
transmits tgobhe,ghove MepLhARRd«3Pepl f kBHuEaENe ABPAr ALY cdoh REE- LRECH

request, whic cates "a command for obtalning requested content from

content disprébutéoniappacahisnd SiHdiag ddimedtoveoieBbhosedibaquestrd
content". "'0 As an exanple, this enbodi nent gives a description of the
case where SMIEBpelrtifd elocathe Jddjgdeatcsnver$sormn dpp@riahws catherigppaheat us
determ ned by the optinum cache deternination unit 5e" . However, the
speci fi¥d caeHEURpEatraPls Wik R6t |ifft @it ERECoptiNfUNPERERECEPPRRSt Us.

content is also transmitted to the data conversion apparatus
6.
In step S250, the data conversion apparatus 6 performs

the processing for executing the division of the predetermined

25 content (generation processing for divided content), and
processing for converting the SMIL data. A specific description
of these processing is as described below.

When the control unit 6c of the data conversion apparatus
6 obtains the regquest for division of the predetermined

30 content, the control unit 6¢c transmits predetermined content



The pre-fetch request unit 5h includes a pre-fetch timng decision unit 5g.
The pre-fetch timng decision unit 5g determ nes the ~~pre-fetch request
time" ( pre-fetch request timng). The pre-fetch request tine is determ ned
' so that when the reception termnal ggparatus 7 transmt content
distribution request” to an optinum cache apparatus, this optinum cache
appar at us has aquaq¥ obt ai ned the above-nenti oned_requested content".

Based on the 8 et §f EOREERR IeaGFest MRt 1 hd- ~Theohteiied sentrah

t its to.th tl h t 4
aproctetch roaneLrt ol ARETE SRR AU TR AR o, TR BB hEEminefiom
the content digtphhubheBgapRar gt HSaSde shPELAY T d e PO QR ent "ﬁglh' S

means that when the reception termnal apparatus 10 transmts to t

opti mum cacheigppafatuatandi gkhelbution tequest HeherBeekegugstiediseynt sat,

t he opti num cache apparatus has already stored the requested content . It
shoul d béeb notedttihas afappaidedscéstent dsy edmcuwlaireg ddrey diviiedomppdr ahas 6)
ot her than the content |ocation managenent apparatus 5 may have |5 the
pre-fetch reBtedetaaminsH. cPPt&R3Gul d be noted that, for exanple, before a

reception term nal _apparat 7 requests t peci,fi cache .apparatus,k 4
for distribution of° eaﬁs@EZS'c8§tSﬁ?W“tﬁ§ gggifQPCh%gg aéagésﬁ ﬁﬂP%egﬁ
transmts a peRefatqBn’ 8AYLSted O i a?0:idRechl i B LALM MY Bntent s
Furthernore [ the pre-fetch request unit 5h nmay also transmt a ~~pre-?etch
request” to anhapetid d&£ta cantvurappieachs ek it obaliofaedvdinrtddri s eqla0f,
requested content” to a ~~reception term nal apparatus 7" begins.
(Processithg) PEEEd 28 ithea "pagdetesndinagr ammdedc oifhidiy i® ioont ent

distribution nethod, which is i IQnentedjg%bthe content distribution
syst em havi ng t he EBRFPEHEMAEPontRsGAET Bbder ¢hvHiber SGGHF iHowHn L&

FIG 28, the.s reference nuneral s.ar Lven . pro ing identical to
that shown in &%aﬁéfe%ée:er _etgjye eegigﬁ-‘lhp ?o%gigﬁe?ée%#l?é O?ran:%ti 'tv e .ed c‘?glt?ﬁg
same processyigedateld b thiel 9l31970Rd RBAL R g21RTREe8n BnikeP8aStlsed
t hrough S30. "I n step S500, the optinmum cache déterm nation unit 5e then

transmts toogagte caabe EPPasatibudifgftio she cachad tdpparaimin £bagpdateus
close to a specific reception term nal apparatus 7 a requestfor

transmi t 1% ng7l-oadMevadistesifoicalaehe bppafatans AheAf tdsiidupkareosided of
steps S120 through $S122 of FIG _16 are executed rocessing for. S500_is
execut ed. Inl§F85m§§ﬂ9Ptrﬁ??&ﬁ?%@nFBaéﬁESHeF8Pﬁ?EEti5%%ﬂé%né%flqa £or

el of BauASdl MEARIAALE U1 ek | ey OMERabONEONEhLLAT 2TBAG 020

appar at us of 'St cache apparat'us candi as an op m cache

apparatus. | Belhii$nCa%$e aikalRERSNMSHithgeaeHaaRla h9CahkonivAkeEMBbheBnt
tabl e, the opti mum cache determ nation unit 5e 15 determ nes whether or not

cont ent requeshedalty onhenriece@.i on term nal apparatus 7 is stored in the
above-nentioned optinum cache apparatus. If it is determ ned that the
request ed? cont ent Fersespaglen £Resdpwpmim EdEhe 28ppiksat ddVioRe perBEESSI ng

Subseauent 19,5528 5920818, EuSRH Slad Dol 7RSS0 A Fakhilien ne
request ed Cogteﬁ%kv.i STfle divided content generation unit 64 performs the
division of the content A so that the amount of data of divided
content expected to be distributed early(such as content A-1)
25 is short and so that the amount of data of divided content
expected to be distributed late (such as content A-3) is long.
In content distribution, user of the reception terminal
apparatus 7 often reguests for suspension of content
distribution. Thus, the frequency of distributing the

i content to be distributed late to the reception terminal



not stored in the opti num cache apparatus, the processing ,. subsequent to
step S520 are executed. In step S520 ( the content |ocation nmanagenent
apparatus 5 transmts to the data conversion apparatus 6 information
identifying the optinum cache apparatuggana | ocation information of the
opti mum cache apparatus via the control unit 5f . Furthernore, if it is
determ ned that the requested content is not stored in the optinmum cache

appar at us, a®RBELAGESI Mdi CRITLTLBul t 1Bf SERPs C@éter hilifat | opndstipAnERTt t ed
to the 79 prexf h .t deci sion ypi The pre-fetch tim.ng .

deci si on unifal ésgéﬁepkfggg%g'~§%§g-fegghé?gggggtc?ﬁﬂétl?Br?85ngéﬁgSl°n

| ocation manageneRt ;@gePanaldts fnd 0-4i3R&8h! Rntent idSICib] €AHESY k@ the
opti mum cache apparatus 4. In step S530, the pre-fetch request unit 5h
transmts a paeiBiekctheesmesdént &d hBa@pthdumanaahe oppatates tHea dieded
control unit 5f based on the pre-fetch request tinme. In this case,

ref erencing thetappatatbs dochribntédfimtimti dis dhanget haAsentmeglulini tthef

transmits to _the opti num cache apparatus 4 the 7() location information of
a content di SetPbutPBAtEppafat 83V39storFRRteRe reeRieRIRNEERE entO OnloMe
in the s manner._as ip the of, th fir%t

ot her hand, iin %te% 2540, ne cas
embodi ment , CRE "EIMVEF TR BANERER BICYHE d3PS co ?/cé?g?blﬁgg%parnaﬂ °%6°
converts di shihutic@n 7~c8RULEE FARAIdLN TRHHST MBLLORAH t e EUH 8By the

di stribution apparatus 3, which is included in the SML data, 1nto

di stributiongsedsaen"oaat icomtrtiQremmti on " of the above-nentioned optinmum
cache apparatus. The conversion unit Go transmts the converted SML data
to the SML data dhstpebidfiicnexampdgpafacostenyi diviieioonprokcegsing6aend
(S550). In step.S560, the control unit 4c of the opti num cache apparatus
obt ai ns the “MgfedfdecFYGIson PTAGSSSIMT d1° @ (dACHHRES RE¥VY s FPRe
fol |l owi ng processi.ng sed.on_t.he .pre-fetch.request. .Based on the»

{ranom (red POGTEET (SHo0r mabPO B HET - ALYGRIER " GPELERAEt 1O bappaP us
3. the cont bl Unidl 464 ansHile fnfSANESod Or, GRAYEMNedIbAIEADBHA Al the
above-nenti oned content distribution apparatus 3 via the communication unit
4a. In step $nf@rmathieneqdestideer eoarenhgdi simeé bwf odisaid butddhe and

| ocation information of the optinmum cache apparatus are
15 finishing time of distribution for each section of divided

content.
Forexample, asshowninFIG. 22, theconditionfordivision
decision unit 8f decides the “starting time of distribution
" corresponding to the divided content A-1 to be at 0
20 minutes, and decides the "finishing time of distribution
" corresponding to the divided content A-1 to be at 20
minutes. The condition for division decision unit 8f decides

»w

the "starting time of distribution corresponding to the
dividedcontentA—ZtobeatZOminutes,anddecidesthe“finishing
25 time of distribution“corresponding to the divided content
A-2 to be at 40 minutes. The condition for division decision
unit 8f determines the "starting time of distribution
" corresponding to the divided content A-3 to be at 40 minutes,

and determines the "finishing time of distribution

A0 " corresponding to the divided content A-3 to be at 60 minutes.



80 transmtted to the control unit of the content distribution apparatuss3.
The control unitreadsthe above-nentioned content fromthe storage unit
based on the request for content . The control unit transmts the content
to the optimum cache .> apparatus via gge communi cation unit. The
above-nentioned content is stored in the storage unit 4b of the optinmum
cache apparatus. |t $EEU|d be noted that conversjon processing for the SML

data in step S540FHEYDEEMEXEcutBE GPPERTRLOResitHy &SP SCByestFo theoSHALst ep

S580, the co I Lt...2C. S d i stribution .
apparatu520b$é¥§$tﬁ§&%8nv%§ %ggéﬁ|5¥§3t25%§g§§518ﬂ FRECPEEAPTonCPRFGP Tt i on
of the recepi},pn &Rffl 82 2 ARPA ALHS fed hﬁn%%%ra%'ioa&nbbnggrmﬂ{gsH&%%agae
converted SML data to the reception term nal apparatus via The
comuni cat i oBotBehtl~ Mére | $p&hDEd ¢ bEy Natred ddwate gl dif @e8SSikBgcohveten
S10) the SML data distribution apparatus 2 holds the |ocation information
of the recepthen "tdEmtimautdmpar aduscg lokattins gaSmrnatien’ ocahcenning
information is associated with information '?0 specifxin speci fied content
pr

and SM L dat 8°7PPBEesstyChf 15t epnS38dRE pbh f difedSHS B3si dgter shep
S590. Processi:ng.of. s S100,_ i rforned.as progcessi of ste 600. It
shoul d be notgagfﬁéPu%ﬁgnconv%?éfgﬁ u%??ag%gﬂayngﬁgwagggnto FﬁgcgEBﬁPgnt

| ocation infgEgaganchakkat .. and may perform conversion processing of SML
data. In this case, the control unit 5f (rewite unit) of the content

| ocati on managemenh @peelfldsdds eSSt dhempieyiNFIcacai andirfor mst ign
table " fromthe storage unit 5b. The control unit 5f then rewites .~()
the " coht entds| deacrébednberlioat.i oHerahl eudibasedtentt hand §ildenf opniienstn

t hat the above-nenti oned content has been stored in the above-nenti oned
opti mum cach&%aPpafabts: ThECrenfiifeh CLOHOREEAT FbeWiPr8nSMhFborA&RI BREPEBI e

|'s then tra”é%&%‘i%nto Egéegg'ﬂégr giso%x%@uttefqp Und %@?F%CQQVSra@LQﬁra
apparatus 6. “The~conversion uni b may pertdrmconversion processSing By
referring toghRgihgWehbt 8R1£08L €Atat0LALd GO d PRI IRPlie ekORBEAKI, ON
Results) In this enbodi nent, even in the case whére content (requested
content) requenkedMIy, ugara Sshownstior ddad.n 26 7ispersd i eMILadheaappatatiss 4
(such as) the cache apparatus 4 nost quickly accessible to the reception

t er mi nal Vappapravesteyd byhdéher conategis iocgqwesitt kit 5h may transmit the above
pre-fetch request to the specified cache apparatus 4. Based on the

pre-fetch request ,TH4H® shecPPPed CaCIE - FeRlust ¥me naREQLMBhEaNnd <PRE
request ed Cont§Q£=558§%?235fE&GQ'f&f'qﬁif?@.%ﬁﬂakgﬁgép%-tnﬂ§ggggrﬁatiophe

~~T equest for drstripu € requested content ransm rom
reception term gahi @PRAtdScH . sBMSLINS £ @GRl ehFcnd raRpatatvelynay

qui ckly obtain the requested content fromthe specified cache apparatus 4.
Also, in FIG. 25, “"distribution source location information”
20 is given to each section of divided content, respectively.
In this case, each section of divided content is consecutive.
In step 260, the converted SMIL data, which is SMIL

data converted by the conversion unit 6b, is transmitted to

the SMIL data distribution apparatus 2. The control unit 2c

95 of the SMIL data distribution apparatus 2 stores the converted
SMIL data in the SMIL data storage unit 2b.

In step S270, each content(divided content) divided
by the divided content generation unit 6d is then transmitted
to the content distribution apparatus 3 (the content

30 distribution apparatus 3 identified by the "distribution source



"'1) As a result, content distribution quality is inproved. Furthernore,
the pre-fetch timng decision unit 5g is capable of determning a
~~pre-fetch request time " that indicates timng for the ~~cache apparat us
4" to transmt a distribution request gey di stribution request for requested
content to the distribution apparatus 3), for exanple. Due tothis

"pre-fetch requesttine”. being appropyiately decided, W zen the reception
t er i nal appg?%? Jsonilpfgﬁg‘l’?itgsfma Jcﬁ"g{"f‘(?%%t iléjnﬁ}e_eaﬁlég?rfﬁgtsﬁ’él‘c%q?e) »and
apparatus, the GACHSQPARraldIS.dase Rt epdy: ol el edab e eguest ed content
As a result, the cache apparatus 4 can transmt the guested content 82

to the reception tertighaluladppar abusd7tNat R etidlidleys cbhtbitP§&hEFabL 6nt hat
at the time when the opti num cache determ nation unit 5e determ nes optinmm

cache appar atmst 6¢r endyetadlsa eqezsttd ditvrianiom bifedohtehle sopthaunasache
apparatus. In this case) "probability that the opti numcache apparatus can
obt ai n t e refuéatadofoniehied aentanbsis Aesa tksul thepiovabadet gmowntt he

contenttrans 'ttedf,éo opti nmum cacn;m aggar ai\us iis distributed to the
reception tefhi AYRL Bg]&featalfseaf' i fceaS¥RMP AR cotdi A§l RS HIgd at FRAE whRRe 10
processing fo m 11 pre- f ] es es .t "JdSs _pre ed.
(Firar Nodi {1 Sa ERgapI A Dot VAR BRLE REERy™ i nadidiing ° Bty
exanpl e, thegertespohaLABt itQN twéwiEaht AGtEBeSkLAE i itbdd#ebt diatla idwt fon
commencenenttine 1., ") when each content file is distributed to the
recepti on tepredateappaedtasntZer{thdseantent raff dateddreaspdndtsg rHobsixon
comencenent tine information ")" included in an SML data . Description of
the case!WwhePEnu RSt ri Buitibds eaffrentrenddtviGeseCPRE OR Fedenrpiratpion sadit 64

section of divided content file" is '?20 i.nclpgaed i ata is _gi yen

. SM
'n this nodi 97BETBRaRPHESTRETOHIERCT GAHLPEA fianbgehert TtarReataol
ransiits a peal f GlhGPQURHL D o36101 8888 Hend 1415 10LER dhsLEbbut On

com‘re_ncemant tIne. e pre-fetc tlmn_g _eC|S|on uni t g o I rst
modi fi ed exagpbensicy efadlapne-dd£h, t inFtRG paAbtEssingFdhe2poardeseho,

timng table, divided content identifier (such as an URL,
the following processing is then executed, for example.
15 (Distribution Processing for Divided content)

The cache apparatus 4 obtains one or a plurality of
sections of divided content from content distribution
apparatus 3 inwhich a plurality of sections of divided content
are stored, and temporarily stores one or a plurality of

20 sections of divided content.

The storage unit 5b then stores a “division location

information table”, which indicates the location information

of each cache apparatus 4 that temporarily stores one or a

plurality of sections of divided content. The content

Lo
1

distribution apparatus 3 also stores usual content(not
divided content).

The control unit 5f of the content location management
apparatus 5 then reads the division location information table
from the storage unit 5b. The “"division location information

50 table” is transmitted to the conversion unit 6b of the data



content ID), distribution comencenent tine) pre-fetch tinme) and

I nformati on specifying cache apparatus in which one or a plurality of
sections of divided content are to be stored ( such as optimm cache
apparatus) are associated with one a her . 83 An exanpl e of a generation
met hod of the "pre-fetch timng table 1s as described bel ow The pre-fetch
timng decision unit 5g obtajins divided content identifiers and

di stributi on tormente a??JW'éi romthe data conversion apparatus 6 and/or

the SML data di [ [ , - tim
e ata di Sltr{]'@}g | QR APRAAHUS e .Joq{tegfét?r%eﬁxgrsgégd 3{3}; tgr ﬁ.tsﬁ% Ollngn ng

decision unit 5g en determnes the "tinme |

comrencenment iided intosiphupg1ti kg d s¥6t $6693F5a ¥ i @a FRqhRe tdis¥d L i on
comencenent tinme) as the " pre-fetch time" for each "distribution

comencenenthed converngimrFuntitetinitbent herpoembeprbcessing sleciesd@nipsdt 59
obtains information identifying an optinum cache apparatus determ ned by
t he opt Pruhi®kthe d&itere@He@THROUNTRLIL TRB, pferf exefPilieni mgigas siorthmit 5g

then generates the "pre-fetch 1~> timng table! bgsed on the obtained
i nf or mat i on (ih‘ﬂl%h%rh &8F8§H1°ﬁ‘edlrb¢%€r?ae§ i fEPle & P perfaras: ahe

o SR, €t Dol S BANATUNE o B G ) nar e
the first noglid4¢£6h information” of the content distribution apparatus
3 1in which the plurality of sections of "divided request

10 content” are stored. More specifically, the conversion unit
6b converts the "distribution source location information” of
the content distribution apparatus 3, which is included in the
SMIL data, into the "distribution source location information”
of at least one specified cache apparatus 4.

15 For example, the information identifying the “optimum
cache apparatus”, which is determined by the optimum cache
determination unit 5e, is transmitted to the conversion unit
6b. Referencingthe "divisionlocation informationtable”, the
conversion unit 6b converts “distribution source location

20 information” of content distribution apparatus 3, which is
included in the SMIL data, into "distribution source location
information” of the “"optimum cache apparatus”.

The reception terminal apparatus 7 obtains the converted

SMIL data. Based on the converted SMIL data, the reception

12
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terminal apparatus 7 then receives each section of divided
request content from one or a plurality of cache apparatus
4. It should be noted that when a command for initiating
session control is transmitted, and in the case where sections
of divided content arenot stored in the optimum cache apparatus,

30 the optimum cache apparatus accesses the content distribution



'?U exanple. Here, as presented in the third enbodinent, it is assuned that
one itemof content is divided into three sections of divided content.
Furthernore, it is assunmed that each section of divided content is stored
in a specified content distribution apparatus3. Itisassuned that the

opti mum cache ' 3a determ nation unit 5e then determ nes each opti num cache

t th X it f ti f. diyided t t. |
Chre case, tAPREAEEE.ngt8r il Y BoiRieat e SR LSRR BB e
before the prpsesgi norid cHr&mury 08cnanh etleaﬂ?fé)%ﬁéﬁ'&gté){néttﬁ%ssg‘éggons

t hrough S520 is executed thereafter. 4 rurthernore, 1n the firs

nodi fied exanpl®@ividd@reoitehtPreeasshadcoited €@ %30 dutiite appueaTiu@ns.
processing of SML data ( S540 ) and the transm ssion processing for the
converted SM L dat &t (s3580)4d heeneked dhed. af hesttdre SNOD,d4d te thartt entlhdeat i on
managenment apparatus 5 transnmits to a specified cache apparatus a pre-fetch
request 2 ortRedidfaeBatdRPefFONCRENEARE eFONEANE | 1S neeR Yo eke @ xhpp eSMIL

di vi ded t i imly. d t ent yndi first
i st but§ ontBFBer WHATR hibELEEES ke, EREFRBSFheh 7 GACHRE eithe EhBHeSEha
the pre-fetclh,Lighpg decicd an, vpi-t1 boy he Q%C%FBnEhSEF&EvﬂdQ Wit o2f QL t he

content |ocation managenent apparatus 5, pre-fetch tim ng decision uni

transnits a peetatahinequesicho spparapesid i edncache capparaidiSodveasednon
the pre-fetch time . Furthernore , the control unit 5f transmts " 16 to

t he specifi edroaecheiappientiise SMIddstei butlbres drthedéetrnbuttive Sovfce
content corresponding to first distribution order. In step S710, the

speci fi el catheahippar AbfisrmatigRsaftthe xR drHEatdgitvénstsrdeft tBet he
content di st(rii.but i,on gﬁ@artat us .3fi n_whi.ch ttg% content is stored. In step
S720, the 309EBAEHER GRFETIPT G LOSRPEAL T8RP tout i on apparatus 3 reads the

content fr Om( ElyePﬂ)eE@Qgﬁ@lniftor d-gi%rﬁﬁlﬂtihgl t'ﬂ@i l‘otpcll_f:'Lmtuple c%%ﬁtee_% paratus

di stribution apparatus thén transmts the content to the specified cache
apparatus 4. In stepeSéglimiiecibhk datarnifttibut hantappamnayudeZermane
transmts the converted SML data to the reception termnal " apparatus7?.
Thi sconvert eth6M eptamami pethedesprixatiHutdodesaunidbed bedrkwonGentorkdyion' s
of a cache aggarat us. 4 in which a "content corre_%&ondi ng to first

di stri but? ont8Rde?2r11&T extifisct EQPEENBe 13 ofdF I TibHEMN | bERE o it the
Focation : -3 0 1Lt 93L Acolds 226ACBAARAY AySpd 161 M EhRa CON eL
reception terminal apparatus 7. On the other hand, the later

the content is distributed, the lower the probability becomes

for content to be distributed to the reception terminal

20 apparatus 7.

Accordingly, in the case where the reception terminal

apparatus 7 obtains divided content to be distributed early,

the optimum cache determination unit 5e determines cache

apparatus close to the reception terminal apparatus 7 (or

12
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cache apparatus 4 corresponding to low load condition) as
the "first optimum cache apparatus” ,for example. Thus, the
reception terminal apparatus 7 can obtain the "divided
content to be distributed early” from the first optimum cache
apparatus.

30 On the other hand, in the case where the reception



85 corresponding to second distribution order " is expected to be stored,;
and “distribution source |location information" of a cache apparatus 4 in
which a "content corresponding to third distribution order is expected to
be stored. In step S740, processing fogpothe first session control
commencenent is executed between the reception term nal apparatus 7 and the
cache apparatus 4 . _In step S750 the cache apparatus 4 transmts the

"content corFeEPbRALnEPRAFRFYS df stIRMRMIDN Grdeted ot HeORERRBL | 0fCer RENa
appar at us7. .t hissC v L control unit 4c of .the .cache apparatyus 4
per f or ns tra%g%#géég%é%rgggggiHg“%a%é%l%%$hgaQBFs%ﬁH&ﬁW%ﬂ? QHEF@%ﬁEEF
tinme” of coneptr&PhteSPONdtapeafites distdiPYtiny LLdehtidhe igs§i N9
descri bed above fS?GO t hr ough %) is al so executed forgggﬁggnfggﬂgﬁéi
correspondi ngpparseesnd )(or dicHoHDHPpEHrHIGer4 anere€8HENEisgr r espondivng
to third distribution order. It should be noted that even in the first
nmodi fi ed "exahpaé cands tgran ¥ sesh tioen rdiedéfissbropminurbgadbeemnatestws” |,
"pre-fetch request tine" (pre-fetch request timng). The '~0 pre-fetch
request timedf sththefeFOrér APRAGUNGREHARPRFER tWfe * TPERFATRIE t dhyishihe
apparatus 7 transmts ¢ant ent distribution request, tp an_ o m_ca

m

I h
appar at us, thTSCBptPRUNCEEANE LafiPRPR U  hak &7 e%ﬁ?ab%ta?ﬁg%agﬁechgﬁggted

content". FlGoRlths asbbowahabl ihom desekl BiRARiGsket ch request
processing for the content |ocation managenent apparatus 5. In step S871

the pre-fetch3)iPHoue sdacissf N defiermig inh tHweoponhentachesdparatus based
managenent appar at us5 generatesthe pre-fetchtimng table. :; In step S872 ,
t he cont Eht bocdipbnibutdgenesdezpparatus 86 5 -then waits until the
pre-fetch time of content corresponding to first distribution order. It

f
shoul d be noted th&pei FOHEdasihers, fr ER&npMEL Ha%3i ghetgabution
ti ded, - f [ | ]
orep SB73. WRERULRCBECoRaN e i EhE T Y | ReSEREETERE P g pval

5h of the coghent dHcadd ohdBIRIeEENH geea&%&ymﬁewméﬁt(?raq%a@%bhi ed
cache apparatus 4 a pre-fetch Tequest Tor the above content by referring to

the pre-fetcbhohitBhng.t abhe contirdinuisi €RcS8add s aah uenti hy ofheompten f etiele
timng table, the control unit 5f determ nes whether or not a "content
corr espohdi ngnformesdnd .dasd ritansont Hitdethecsertent Jogation paanagemead

Step 5574 coRBRRRARGSt heah PORCENDE AHEF GRBLARSL PPoURCeT LT oh Ay ahe”
gone. on ¢ he' BERER CRamdecrpa i b FhF FRBLBRiSn' eBfsfal ppbHIat.aS.
' In addition, processing of step S40 shown in FIG. 12,
for example, is executed as described below. The optimum cache
20 determination unit 5e is also capable of determining processing
asfollows. As inthecaseof thesecondembodiment, the optimum
cache determination unit b5e determines “second cache

apparatus candidates”. If there are no second cache

apparatus candidates, referencing the proximity table, after

1o
as

the optimumcache determination unit5edetermines “"first cache
apparatus candidates”, the optimum cache determination unit
5e determines the "second cache apparatus candidates”.

If there are a plurality of second cache apparatus
candidates, referencing each piece of content time

30  information, the optimum cache determination unit 5e performs



content corresponding to second distribution order, processing is
conpleted. "~0 In this nodified exanple, in addition to the results of the
fourth enbodiment , the pre-fetch request unit 5h transmits a pre-fetch
request to a cache apparatus 4 just bghore the content is distributed to
the reception term nal apparatus 7. Thus, in the case mhere the reception

i | 7 f h
cache appar s PHeTHIE R eoahife bl 8} pukbon, greral on,of cont Wzt s on
terninal apraamt&@d Eo\f\&t&nct kBCELVE: s PEL FOM iy tmrs &Egtglfgf:?{agut > de dn nal

apparatus 7 would receive means ~~content expected to t he
reception tefdder@ion terappalapimaratids ¥ heheesepimen chehsidee @R @tdss 7

di d not suspend 87 the distribution operation” . Thus , nmenory resources
of the storaygetunide 4deitermiaesachechppadnpasapswhi chriresponkdédst o tiwe
network, are no |longer wastefully used. As a result, a nore effective use

of netwoPk rLiohteasfurbead §°BG§§FBPe as( §BEoNAPRBANM ¢ DeaRRAHt dshe
Fourth Enbo

he f
Che. content TToEnEPSH I SBERENtPREEAF it 08 SRPTSREr (PRPnARY dy cﬂf??ﬂ' T
to a cache adii)@lrn%nﬁj%o‘f tHAWBYEL +1 88 i PLE TP AE TR be peLLQr

descri bed bel'ow. Nanely, the content ocati1 on nanagenent appar at us nay

transmt a merf@dchcdeonest tédopé heiseetvuoppasat ug, 4téhiesgdsthe SML data
di stribution apparatus 2. Furthernore, each cache apparatus 4 nay have the

function of the cdhitmritednorzti ohn 7the naaagewbrreagparideds condfentthed dgt h
enbodinment . _In addition_, each cache apparatus 4 may independently.

transni 10t o M contBntedi $pErbds chisippdhuiart B atheqieseridrrc ot ehtnal
di stribution. 3U |r|f 55% odi_nent NDV|n f t.he reception.term nal

apparatus'??@??ﬁﬁt%%n5| 8ptﬁmPWec% %ve‘ﬂﬁ%rF%H% TP RPN 36 th
embodi ment s. 4 WS e i ol NeacAse aﬁwleaﬁdge £622a5hEASLAE™M et anpREatalS 7
is, for exanple , a portable termnal apparatus or '?;i nobile phone, the

reception terijgmedsappakdodersd 7t Doy agosee *bbitieaumeceing agpapatest . |IThitich
case, for exanple, since ~~proximty |evel between the reception term nal
apparatus 7 optimum cache apparatus is cache apparatus 4 that is
15 optimum for the reception terminal apparatus 7, which obtains
the divided content to be distributed late, to access.
(4) Division processing and SMIL data conversion processing
that are executed when SMIL data is transmitted

FIG. 26 is a sequence diagram for describing the above

20 processing. Descriptions of the same processing as in FIG. 12
from each of processing shown in FIG. 26 are simplified.

In step 5300, the reception terminal apparatus 7
transmits to the SMIL data distribution apparatus 2 a request
for the SMIL data, which includes information concerning

25 predetermined content. In step 8310, the SMIL data
distribution apparatus 2 transmits a request for conversion
of the SMIL data to the data conversion apparatus 6. In this
case, the control unit 6c of the data conversion apparatus 6

obtains the predetermined content, which is transmitted from

10 the content distribution apparatus 3 ,and stores the



and cache apparatus 4" varies ( there may be a case that the reception
termnal apparatus 7 is unable to snoothly receive :l1o content . As a
result , for exanple , "screen image quality on 88 a display of the
reception termnal apparatus 7" maybegpeduced. In this enbodinent , the
opti mum cache determ nation unit 5e can determ ne a ~~second opti num cache

apparatuy'(agghég?fmgﬁéﬁu?5g§%£{bution i's suspended due to the notion of

reception |."erm nal appar at us The second opti mum cache apparatus is a

di f ferent apparat us, Etep §8goal FadbrHStAr m;%ds@rbltf THE gﬁEQ%&P@@fﬂ&?- In

addition, the reception termnal apparatus 7 is able t tain content from
the second opipanmmeacherappaiasuso . thdJaiGasfioguaetéomlnit Con3ppsratus
diagramillustrating the configuration of a content distribution system

accordi ng t @ t\ea ftie hcenmpenipahion hnithéaf itheh "emooditnedt datdeos atiee
reference nunerals are given to the configuration identical to that of the
content b d’RISHRETFESFOPERATGT BRAE 3DHUADS LENBSAPREFRT apRa%adys 8 to
description ereof is,amtted. Caoncerning each.of th onfi gurati ons shown
R G 3o G SR P AT NGRS ARPSE C PEARST FORLTR, FRS A ont
di stributionsysteioffyhe fourth enbodi nent are the following. "?0 In the
content distribution systemof the fifth enbodinent , a sw tching equi pnent

9 is linked to thameteer k330, fnpldaledsiyn dfetrserd@itddOr% k08 46bthe
whi ch performw rel ess communi cation with each reception term nal apparatus

7, are |inkebiviosidre datiquhingt ceuignpenatdls 18 datecoépesonhetheicnal not
apparatus 7 has noved a predeterm ned di stance, the_smﬁtching equi pnent 9
&

Rredet !
swi t chesYovér® aPEELETE aft8hStRPrchoheritf nbrRidedeed nedmananEaiton Wih the
reception termnal ratus. 7. rtherppre, if data,is sm.tted from
the reception (g%ﬁ %Paf gg%;#drcé‘}tues Sllnttthﬁesr’rgm? ?ﬂagvﬁst %?nsﬁcﬁ Pe%ﬂ&ne&tt :gh%%j;‘?or s
routing basegh o te thatath@NamoBRti OF A o@n Ak Srédestinalhon PR us

included in the data. Furthernore, the switching equi pment 9 manages

| ocati on i nfioy rebhemitieahtashd Conddt €68 )f caf deachioReRIiivrd antnads .
apparatus 7, which carries out communication with each base station 10a,
10b. In the case wierehe heaspawheseatthen diiviils igini cle termimedeimn omiterde nal
apparatus 7 carries out comuni cation” chan%es due to the recegtion

t er mi nal' "ap i BRI STV g % SRt AtiiEd O sPAREESSERE SWPPRRAPRRT to
! P Toving a pr e _ 1€ 3 _
equi prent 9 &4 8% fs 14 2 P68 ALY OF BRI LA oTh e L d LEERID LB

apparatus 7 e sw tching equipnen hen” transmt ered location
i nformation {1 t RevAeeenl i dahifMdel o@PRALAL U 7Tq¥tarPiRase t3 apéPform

Furthernore, the data conversion apparatus 6 includes 1 ~ an update unit 6e
in addition dovideoxpningstapi sg40f, tthe fdiuridion determination unit 8e
transmits to the data conversion apparatus 6 via the control
20 unit8dinformation indicating that thedivisiondetermination
unit 8e determines to perform division. In step S350, the
same processing is executed as in step S30.
In step S360, the optimum cache determination unit 5e
then determines candidates for the optimum cache apparatus.
25  Hereinafter, " candidates for the optimum cache apparatus"” are
referredtoas " optimumcache apparatuscandidates”. A specific
description of this processing is as described below.
The optimum cache determination unit 5e determines one

or a plurality of "optimum cache apparatus candidates” with

30  reference to one or more pieces of information from among



enbodinment. FIG 33 is a diagramillustrating the configuration of the data
conversion apparatus 6 of the present enbodi nent. The' update unit 6e
perfornms updating of the converted SML data, which has been transmtted
fromthe 20 reception term nal apparagygs 7. Referencing the |ocation
information table (or the location information of a second optinum cache
appar at us), . update uniit 6e.u teg ~=distribution squrce |ocatiaon

i nf or mat i on'n'%%?)ra %ﬁtqnnﬁﬂ]d%%ﬁéngﬁgjaer §?8§e? C{éﬁ:g‘ﬁs?geFﬁ UHRY LieFeprdon
converted S 1A, A ' < dj I byt Lon t] i nfQr i on"
R L
unit 6e may o@ll SeatpdadEpiPetusdl SthifBa®A oROUAEEchOEAY! A d 1 MY T@ihQR' of
a content distribution apparatus 3, which is included in the SML data :1()
tl-~at i s seowoedt ot becheamyerainig 4 2land imfornh tston bnéi oatin§Wheatveae

| ocation_information" of a second opti mum cache apparatus. (Processing)

FIG 34 ?s &TsBRlefeBtAPAgRAM FHreafEs Oees 8§ cacfohh eHie diaghs [appagetus

met hod, whi ch usest he contentdi stributionsystem having the configuration
descri bed above. It should be note that in processing shown in FIG 34, the

saire reference NUgRLaLs 8ig0hYel bProPlARRRSddhd IG Al & bk hgen

in
FIG 12, whereby description t omtted. e processing of step

S100 of Fl Gnal?2 v, ex6gUkg@mphR ,Stiee H0:s+ ac&E8ePLbPArhenEl RAnaAARRAAL US 7
receives the predeterm ned content froma specified cache apparatus 4 via a

base st ati ordiesadt ittesl Swi tstleipn§ledqui premay e THee reeseptd emadlisy @pparatus
appar at us7t hen novesa predeterm ned di stance(5900). 15 The sw tching

equi pmenf 9 e A el 1FIHRRT ot ST et forP foft heh s acersh e digemithal
apparatus 7 (8910)t. The swi t chin e%zit{)rren.t then tr a?m ts t al t.ered

| ocation i nforsht iGIF (P THET SEHG S I b i o PGS0 MR
processi ng fQr, e S&(%? i i <0 ha he
case where io'(t?l ei Errdigtij elcte J'Ej’ﬁlatg ?%%ﬁgﬁn{)#g&é@gg% gg?fo%%ﬁ??%gggtd%%m )

of the recepi eRet BrabRAbE PR EHdEs tolehectscépatoh NeeFRGEPL ipdrertigal
apparatus 7 has noved a predeterm ned di stance, the control unit 7a of the

reception tér.n Raktappawateus thet pphdmamscaoher datéoninaticatumyt e 'nhy
movenment of the predeterm ned distance to the switching equipnment 9 via the
comuni éat i ¢ LRHMiTR. OTRe OTrpFerRMTr i theChr SRHIEMHR NEACHP s BRARSE afdkhs,

for exanplebé%é?ﬁé%&%“based on the order of low load condition of cache
apparatus 4.

In step S365, based on the location information of optimum

cache apparatus candidates , the optimum cache determination

20 unit 5e then transmits a request for “"available area amount”

to apparatus corresponding to each “optimum cache apparatus

candidate”.
Each request for available area amount is transmitted

to the available area management units 4e of the apparatus

e
[ ]

corresponding to each “"optimum cache apparatus candidate”
The “available area management unit” 4e obtains
available area amount for each storage unit 4b and transmits
each ‘“available area amount” to the optimum cache
determination unit 5e via the control unit 4c.

530 In the case where the optimum cache determination unit



whereby there is a high probability that the reception term nal apparatus 7
Wil switch ~ base station with which the reception :.r) term nal apparatus
7 carries out contmunication. 91 It should be noted that the sw tching
equi prent 9 may manage the geographi c gynf ormati on of each reception

term nal apparatus 7 . In addition, the switching equi pnent 9 nmay detect a

cautpmn °, PO RAFERLERT A LR ARG 0 et <3 et
predet erm negl, gi Si@%@ah? E}%@%ﬁ{éﬂéfﬁ%s ahbersrd h%;!% %Qc%x%f Qgﬁﬁk' 205
) of the recepti p : s?ep

such as , | P address on term nal parat us

S920, the sweighingtequi pRRterd I3 MASohDEmBhICRAIEE dOCath O 44 dn unit
information to the reception term nal apparatus 7 via the base station . It

shoul d be nobfedexdattéehepnetcdosing awvinentilpsd frled, Boxr kxampdent | ¥he
term nal apparatus 7, the nethod of detecting novenent, and nethod of
al t eri ng 1 oc@Pt oAU tachatdoreErEnablopaints b feadef erminesd the RAPTRAYLY75

In step S930, .th tion termninal tus, 7 its to the SML_dat
i str i but | onPBpRar A uebB*BAFURLEE U BF SURUAEFnGoar POV ECRREASD FRETAPEL

e Lhe i $EBELLAEAY! Yt 0 0 A O Aol d AECEALLA0a! S50t DRl BARKE) U°

7 is transmt to the L data n apparatus 2 40

the ?0 SML dgpardiaticablatiict APPadat ¥t 2mbumdasNel Sppdea rud 69HASHaLRE " .
updating the SML data"” to the data conversion apparatus 6. In this case,
the control unit 2RrotesvenSMi siadm SBi6St Aebthenrexxppatred us I skadd d be

SM L data concerning the above-nentioned content fromthe storage unit 2b.
The "al t€} ednPbeattitat the opirigrimtrohe determingtdon wnit pmatmicsppaiacus 7

d the SML_dat t t itted to the dat i tus 6.
" stop S950° Eha AR o Tonveraf R BRERR ML CoL T SRRHHILAE o e FOR SHES

LPSE ) o [onCERTERLORRIAAL 15,5 Baeeslade) obipORatlar 1OLELIBY O0CHYT, o
apparatus" afidaratus candidates”, as "optimumcache apparatus candidates”.
Processing of step 5365 may then be executed.

15 EFven in subsequent processing, the optimum cache
determination unit 5¢ may determine the optimum cache
apparatusbasedon proximitylevel, ormaydetermine the optimum
cache apparatus based on degree of load condition.

In the case where the optimum cache determination unit

20 5e determines that there is available area in the storage unit
4b of either one or a plurality of cache apparatus from among
all optimum cache apparatus candidates , the optimum cache
determinationunit 5e determines the oneorapluralityof cache

apparatus 4 as optimum cache apparatus.

In step S366, the information identifying one or a

| B
Zt

plurality of cache apparatus 4, which are determined by the
optimum cache determination unit 5e, and the location
information of one or a plurality of cache apparatus 4 are then
transmitted to the condition for division decisionunit 8f via

30 the control unit 5£. The condition for division decision unit



Thi s second opti mum cache apparatus is a different cache apparatus 4 from
the al ready determ ned opti num cache apparatus. In step S960, the optinum
cache determ nation unit 5e determ nes once again a cache apparatus 4 that
is close to the reception termnal appgggatus 7 . In this case , the altered
| ocation information of the reception term nal apparatus 7 is transmtted

to the optimym cachegdet L b2 &PgﬁgﬂiP%fS%hng%FHBEEgthCgcggggFgFus

determ nation unit 5e then determ nes a ~secon I'mim cache

by referringbyothie mlrtanedof0ob@sAlinORacMeOrdpd At hecheC8PbhPHLus
term nal apparatus 7 and the proximty table. It should be noted that the

opt i num cachéeterminedatoohauri avaelabyeabseadewatinhnedshehseagnd ¢ptigum
cache apparatus based on the |oad conditions of each of the cache apparatus
4. 7 ~~ In sPepatned , by | that iddvidine nealonlatione Fbeorebropitiem Eache
apparatus is transm’téed to the data conversion apparatus " 6.

. | t
S975, the updaYESaRt %Slﬁgagt N4t 48 ShsR iCom l?rscéhleo@éﬁaoﬁaigﬁzoggﬂti on

975, c oo '8 R (SHRSS Fras
convortod Surtedatke L TRPE SIS £ it Cete P T b AR A F o PBE A mERon -

of the second;@enpti pURLcache apparatus. It should be noted that if the

"l ocation informati on of thesecond opti num cache apparatus4" isrepresented
by using an | P addiesshe amdet hvherd sthd buvianin 80y cerd D cahdwmt | RHHr BREI ONn
included in the SML data" is represented by using an URL( the | P address
is convertedstaraganuURt 4y of §pehi epeimappeacheLpraattUrisoieternénagdat e

unit 6e y ‘Ferfor updat e processing.in steps,S93Q thrqough S975 as
descri bed befdvwr™ |§he IR tdeip 1S tRanFRLEeR o tithPRIA™ B SRSREs 7

transmts todetermination unit 5e of the content location management
apparatus 5. The above information is information indicating
that 7 available area amount for the storage unit 4b of each
optimum cache apparatus” is smaller than the data value.

15 The optimum cache determination unit 5e, for example,
determines one or plurality of cache apparatus that are close
to the reception terminal apparatus 7 next to the already
determined optimum cache apparatus candidates
Processing of step $365 is then executed.

20 In the case where the available area amount for the storage
unit 4b of each optimum cache apparatus is determined as large,
the information is transmitted to the division determination
unit 8e. The above information is information indicating that
"available area amount for the storage unit 4b of each optimum

cache apparatus” 1is larger than the data value.

1o
un]

The division determinationunit 8e determines to perform
division based on the above information. The 7 information
indicating that performing division is determined ” is
transmitted to the condition for division decision unit B8E.

30 The condition for division decision unit 8f decides



flue data conversion apparatus 6 "a request for updating SML 93 data "
and "the converted SML data" . Instead of perform ng processing of step
S940, the update unit 6e may performthe foll owi ng processing in step S975
after steps S950 through S970. Referegging the location information of the
second opti mum cache apparatus , the update unit 6e may update a

"distributio ource% %tlon.nforgﬁkw of _.the o tlrrum age ar at us,
which is in¢ He Cdomrerted dat & °% mp L&y & % E Gt FORteRbr ce
l'ocati on 'm&fé@ﬁfﬁ&urgé D ms@tc% Rtllt rqu;e'é%easo%af S &a?tét Eﬁ‘é’“' d

be noted that I n the case ere St processing 1S

execut ed, r@ctxedﬁmmgféﬁedl@@i@ﬂtdé@f@iwnuﬁﬁ{ Of F18¢ & 0d-4 BbL € decmés jipdat e
unit 6e may update a distribution source |ocation information of

opti mum cache capphirtatars (fowhi dhviisibncl uctexmj n corerdead SMﬂLfdﬁhatlcbmt o 75
a dist r| buti on source location information" of the second opti num cache
appar at s i PR ERL RGetCOnPenEef Sfichndt fAafaeseracrphnrantivisisner ed.

Furth the S t di st t t t th t ed
VR RPN Bt B rtB”u'n&%‘ PR Fota: BoTAB OB RSO L
data. 2~ Thg, processing %a%t eesde)%%%of (ﬂ t%@mﬁ egeﬁss%r@%ﬁ%é%%

S1000 (content request processing ont ent trarism ssi

processi Ng)wid &n e 8¥8€4baN £ lal illieH eeﬁeenerﬁe%k@a ofe SHEPL BIEDy I S
executed in the case where the above-nentioned content is not stored in the
second opt ilewmevdr| idache dpparkusth oift esbhusectiomaetfedithigbdt dentent
proceSS| ng fromstep S960 to S1010 may be executed as described bel ow. The
opt i mumlcache a8l megady sachAPhsef rdigddatheondenteRay | R &losied ANoRWAL i on

tabl e viat control unit 5f and _deter S whet he nog t~_the
eontent {Hi SRR O R IR AR L Epar MO RS - Fof oA EBE
isstored in G at ase
where 11 | S hgtEPo SR PNREP IR CHL SREDEnBREBND. o tnb RO
second optiMhdicaEDegappiydd Lsn )aPreagesendgopf tisé ep§r§97ﬂwénﬁﬁlniﬁlﬁﬁﬁ@§88| ng
as S520 ) , o S975 (same processing as S540), and S990 are executed.
Pr ocessi ng ahearprdtetdibubishepcSibeocenanthi sivfgenatibrr ehnidgathrg' ~
content location information table" or the |ocation information of the
second Opt | fiit ehene aafppéi“&t ugndt 1€ uphsat Jh’?ﬁt GOTydareBufeso after

"distri butlg g\guécg ocation_i gfor tion" of the content distribution
appar at us 3°tSWhi BRT {87 HRPREBECIR the SM L data, into a distributionsource

| ocation i nf or nat C Sy

hand, if it is de%g%nq%tligfgﬁa?&??t&Fﬁﬁ%i@%ﬁt@%ﬁég%onf tﬁnltﬂlgl (g%)? stored
in the secoafpapitasntsathenappasattise dtheragd iuning cachehdehengsngmadh unit
5e instructs the pre-fetch request unit 5h to transmt a pre-fetch request
to the secoadabpabhemmwschendppardtinam Srobesgipey ftuentbeegrsdi@agptbe step
S1010 (from S520 to S570) ~?0 are then executed. In this case, if the
above- néht | Dheragsiteht 4bs YharBdas W@%eé&ﬁalébipﬁﬁ%éhéxéﬁﬁarE&‘ﬁs

t hrough the_pr etch e C SS.I copt.r n|t )
5f of the co(ﬁtgn%l?ocaé?%l%sngélgn%n %gopnatlgteiuts gtfrg}v{\fr38 gést%rg&%%% t

| ocation inforaptipiptabbeioln the storage unit 5b. Furthernore, even |f

t he above-nentioned content is not stored in the second opti mum cache
apparatus, in step S8Her wetasenchégiond irtdwn Foend twid s decdtsiion unit

i nformationtable, the update unit 6e nmay update a "distribution source

| ocati on i n¥br@eelides sonfa t¢rn@ohtantf afi SiMdaidroscappatatts smowptcat

25 data of 7 divided content that is to be stored in the optimum
cache apparatus with large available area” is made larger.
The ” content time information” corresponding to the divided
content is then set to distribute the divided content late.

Also, the condition for division decision unit 8f decides on

30 a condition for division so that the amount of data of 7 divided



95 is included in the above-nentioned SML data) into a ~~distribution
source |l ocation informati on" of the second optinmum cache apparatus. In step
S1020 ( the updated SML data, which is obtained by updating the SML data,
is transmtted fromthe SML data disghi bution apparatus 2 to the reception
term nal apparatus 7. Processing for controlling session suspension between
the recepti t.erm nal_.appar,atuys. 7 .and t he cache gpparatus which is

comuni cat i %gmvﬁef{? ﬁheataplpsarta uuDse 791:,03179‘3(i eli}ectg}eecf’ﬁ MY ST FPPEFRTYE ¢ hi s
case , the Nty it 0 t Gentd i.nal . apparaf us/generates a
suspensi on S\firre ?ﬁ?g?r?temlolg%véﬁghgi ngigcrgggé%én_ Jiﬂ%e;_'pe?ﬁ%d %ﬁgﬁ]epﬁetlme

di stributi on QuERNCERIEN cblr%'isfbﬂati% BYSHRNEE 9N abhBor t &N 1R0L s thaer
~~suspension time information. ~~ In step S1040 , based on the

di stri buti oncsalrserimcat i e | dif ot ded | conént heaskgond opti mum cache
apparatus , the reception termnal apparatus 7 accesses the second optinmm
cache apparat us arfd@ pEEPoTHES cddrer opn@ibiensifinyr fdvisdoni ohe terminedriont .

In step S105Q, based on the distrjbution 30 conmencenent tine information”
, the seconiq%eptq(?ﬂfﬂ‘ltéﬁhefe%’bp%r‘é%%OQr I (P ihe T EeptioR el
apparatus 7 @ COE egbntA8N! Liqd 4B o £R0! 8BhLARNTULGaIL0N U R OF
Based on the stored suspension tine i nformation, thé control uni of the

reception te/gididt@Ppar atHSsvep LW d NeheUebit+HE ekl 3 bR thdkdm &fpl ay
the transmtted content starting froma suspended portion of the

transm tted lcordteidn  Theanagdesn Uniatppalr acuesc ub e st tdresnaibios e toenthenetbtahe
instruction. Therefore, the reception termnal apparatus 7 receives :.0 the
updat ed '8M [CUBST B¥Qer aRRAREAEDt fon 8GR ngonddsaerat uor 9Blvisiehends
t he recei pt .of _requested cont om t he optinum cache arat us. Based on

t f
the updat 60 ‘ST L™ t he 1 LAEPEFRPSr i naPPEpBE At (S2PT oc ARRAZTHEP
request ed counlof g0 fecseRus ARidYIH CAENE APREE bR eRle Rl
Sf p e escrlebed

processing is pertorne y this replay unit 7bint manner as

bel ow, for exaretfon Baseshmat oiRTSP tReNabdve t it 1f@h ayadie t aghasltasns a
data that includes the suspension tine. This suspension tine denotes a tine
t hati srepresent ed Idasbdudd e netefl thabbhesert ol theiadvalilabIHareammrenent

The replay unit 7b can then replay a content starting fromthe suspension
ti me badéd drP% r%a%&éc%rﬁ%%%%%t‘ac e 1R e Cacierfietfrminat 1 ¢t
i ncl udes the susggnczi on time is trans

h

jtted to the second optinumc e
appar at us 4,un71t~ S TOTRING & 8P njtuﬁa:P%FYtO e C(Sa}%:eo%aggﬁg}tlﬁﬁrﬁacpa%?c%e
apparatus 4 | 9@&?-5 é&@'ﬁgidt e R e réﬁeﬁé‘ea}:‘ﬁ’a%pﬂlgé on,
time. It shoul d bé note tEat |f:%tnhe receptioﬁterm nal apparatus
swi t ches t hereotiatthesd | ngh@adivyiéionm déreeapin o€ ahear 2buappanat usot 0
the second optimum cache apparatus , the optihum cache apparatus transmts
to the receptaon fiueatiimal ofpplag aarsiliztign RPSA T ohseerd degliisdlon nolitide&f a
~~REDI RECT nmethod” . This allows the recegti on term nal apparatus 7 to
switch tgﬁe but the content location management apparatus 5, for example,

may have the function of the condition for division decision
unit 8f instead.

In step S380, the divided content generation unit 64

generates a plurality of sections of divided content by

25 executing the division of the predetermined content in

accordance with the condition for division . A specific

description of this processing is as described below.

Information such as condition for division is transmitted to

the data conversion apparatus 6. The control unit 6c of the

30 data conversion apparatus 6 transmits the conditionfor division



comuni cating party fromthe opti num cache apparatus to the second opti num
cache apparatus. Furthernore ) the location information of each apparatus
in a network (such as, the Internet) in which the SML data distribution
apparatus 2, the cache apparatus 4, amghthe data conversion apparatus 6 are
| i nked, may be represented by using :;() global IP address . Furthernore,
inawreles e r k i . 97 | . i t.ching ui pnent, 9, base

stati ons, an%jgaéth%r ec %teﬂ(%ﬁ%{}énrlrrrll%r?al %%BZC\#Q%US{OI éc(r?% I gﬁ‘k’ég,e%t he°T bRt on
information ofn&aghidRPandtugamy be represented by using nobile | P address
(such as, the address is represented by using a part of the global IP
address). Furt her e, chei8hil caiterd syenbohtoonapparat 68 2n@nedeites 4hat
the reception term nal apparatus 7 has noved a predeterm ned di stance. The
SM L data dizterdplitynofppecitions? afaydiviededr anstentabypoateriiGvid. thea to
the reception 70 term nal apparatus 7 if the novenent of predeternined

di st ance "i s He{ et e, Obridte PHEfF HeFmideie SOPtgthé nBGeREARNEE WhEh the
reception tergrl%ﬁa{.%gpgr atésv7 _LLs performed based on information concerning
alteration of e 1P atdr StV of ?ﬂe'recepti on term nal apparatus7,or a
movenent det ecti on & gngh vk Achr UBrA dIR W9E Ke FROAGEMBRY +2RARAT BEUShd Odata
exanple. (Qperation Results) There 1s a case where the receptionterm nal
apparatus 7 coamnetsieteipMBatotiend thedmttlas shatlkecappagehdsateanyiv o088 |
due to the reception term nal apparatus 7 having noved a vO predeterm ned
di stance. Fororhentricasme orhemduralitoaod ehtinum e gher @ppiaga tiuer #i ad
apparatus 7 nust suspend reception operation of the content. I n such cases,
accordi nd t otRREINFIN dfddicrenPasereBptitin e drd deformtdOroRtublte 5e

d ' ~~ d [ h - Lh d [
Lor mi nel - appdh &t D8N 7o RaRC COPRRT 9L Ak c cdb SR IRI DY &F TR s STOR e

updates the gist ghhylhican KANGH | 9eRbFLP1HAT QHART icAN .t MH G ¢S | §ELuged 10
the SML data) into the distribution source |location information of the

second opt i ntohEeshe oy b sl it ¥BE odatetc &Ml d apphaatastvheis prensaeat ed
to :_yi the reception termnal apparatus 7 . As a result , even when the
98 recepti onPekewi Adl aBppARAPLS-7 has noved a predetermined distance) it is
able to continue to obtain content fro che aﬁﬁar atus_ 4(the second

opt i mum tache appalt LST" bECLABI 6 F SERTBUTP bIEBUTRenF cERPRERLDS 4
i nformation 95 &H?cﬁ6890Qd88t%%“%%ﬂch% AR A Ured stores the divided

content in the storage unit 4b. In this case, the control unit
4c instructs the available area management unit 4e to rewrite
the 7 available area information(such as information
20 included in available area table) 7.
Furthermore, the rewritten ” available area information
" is transmitted to the division determination apparatus 8 via
the control unit 4c. The control unit 84 of the division

determination apparatus 8 reads the available area table from

=

25  the storage unit 8b. Based on the transmitted available area
information, the control unit 84 then rewrites ” available area
amount ” of each optimum cache apparatus included in the
available area table.

In step S390, the conversion unit 6b of the data

30 conversion apparatus 6 performs the conversion of SMIL data.



(First Mddified Exanple of the Fifth Enbodinent) In the content

di stribution systemaccording a first nodified exanple of the fifth

enbodi ment, the SML data distribution apparatus 2 further includes a
difference 70 information generationggnit 2d. FIG 35 is a diagram
illustrating the configuration of the SML data distribution apparatus 2 of

L st the co | nof dat . ! us 2.
conpar e ¢ hB THSHAUAS SRR CLART AE0 i LRLF E8ceE sdntit 1 B4t a4 e Bt o
unit 6e, angnbhe ks L0RNeE 580, SMl %@en%‘?b%gtﬁﬁnmﬁ%ﬁ%}gépggg?gg%at hen

conversion apparatus 6 . The difference intormation g (

generates as dihf8r ense ridi OB Abcat MH Gihi i Latgs i i f Efg@niﬁa

bet ween the updated SML data and converted SML data. '0 FIG I's a

di agram i | | asbragengunhe onf Pherabdnono biuntites £ etdegnt | obtadns nabcappanat us
7 of the first nodified exanple . The reception term nal apparatus 7

i ncl udes® aniBAPEMaALangeh &3y eRTIRIN cache\RPPRTgaHs: at BRe &ontawelSwhitdat a'
based on a ~zconverted SM ta held jn the control unit 7d ~' and ( the
“differ enceSf:n*f%?’PraY?%Iﬁsrﬁé dﬁf?c?gl%f‘ AR L Ih A ﬁ(j‘@h@pﬁéﬁ‘&F‘anﬁge
processi ng i .0 i e IO i and
processing BEELOLTEd by Lh ARG WAL T 0P BROCKALAOROHILL 2y
unit 7e. A dpperhplis0s vaarf1es Ronthund ca® ildheuni t 15 aSeqURAGE A B4R AW i N
FIG 34 is as foll ows. 99 In step S1200, if the reception term nal

appar atus 76basbraved & @iecetienti medsshstantecat ben alirereahd ticat ¥ ofior
information of the reception term nal apparatus 7 is transmtted ~Lo the
recepti th t BRAPnAPtAPBAr aR05e72PPRBREYS nglF dhiSDE@seG $PX0 eXaA®1s920).

After processing of steps S930 to S970 are t hen execut ed, updati n%,of t he
SM L data i $PB&TFH WRETRIFNG & TSTA L tRd SO0 bieRsfgrmg tipe ehrpTtigum
processi ng e After . iy st ep. S990, ( 1 SSI.0 f an
updat ed SM Egggtgagpi%zlggugxgcutl%{jfa%l%%sﬂsj{%ﬁio ¥2218,Bl§ae9%i%#%$ézér%’e andd!

i nfor mat i onggemeriatitadnuBbtirdd rovpri®s inforirdateed 1 Hivh badat an antk sher
converted SML data, and generates "difference information " based on the
conpari son fdesaltsis |desshoidedl beuabhgdan HERL 1 hd R edderetsed iSMebnaatrdeday be
transmitted fromthe reception 1., term nal apparatus 7 to the SML data

di stribliti oRn&FpaRalRY PY. EurRTRASHAENING] #RRATRLES ored in the SML data
di stribution apparatus 2. In step S1230 ,. the difference information js
ransmitted to | nECFEBEERRGR ¢ ST REMtSHariis 7 VISY | HE BTl i | 2c
20 of the SM.L,. i i bhut i -at.u Th rat.i unit
Te of the rodBatioh febRrA A0RoPRREIBh Eakte K e R e e
on the convent.edTiM kodateasiend diy tt leb oo rethetinté£dd a8dthBe ddivfikeoance

i nformati on. Processing subsequent to step S1030 is then executed. '3,~ It
shoul d be névedttioat infsSrmatignusabler BhE geferarndnepridresdiongtion t he
di fference i nformation, for exanple. Furthernore, for

exanpl e?L-SERBOFEGSE 0O FEHp AR L EEEI N FHPGTHYSSM L data . For
exanpl e, as shown ?Hrghgﬂn§§gé?§%@rﬂ%?§:§§&grhn?éﬂraldﬁ%igq.o'ﬁsed yRikhe updat e

processing ;~(1 for an ows t hat "t he UFL surrounded by
determined by the condition for division decision unit 8f, is

transmitted to the conversion unit 6b. The conversion unit 6b

then converts the / content time information” corresponding

to the predetermined content, which is included in the SMIL

2
o §

data, into the " content time information” corresponding to
each section of divided content.
Referencing the 7 distribution source location

information” of each optimum cache apparatus, the conversion

30 unit 6b performs, as described below, the conversion processing



100 <ol dSrc> and </oldSrc> is replaced by the next displayed URL, which is
surrounded by <newSrc> and </ newSrc>. This SOAP nessage i ndi cates that
"rtsp://cashe-souchi-407/content-A-2.np4" is updated into
"rtsp://cashe-souchi-408/ content-A-2. mgt", and
"rtsp://cashe-souchi-407/content-V-2. np4" is updated into

"rtsp://cashf-sogchl 408/$ontent V-2.nmp4". Furthernore, the pre-update SML
data, which tAE GPBaf¥Ibnietee HEéghfdPQﬁR%ﬁ%16deé§éﬁﬁglbﬁﬁyoaesaurce

~~convert ed er n termnal at us_7

an SM L dat a§gtbé;cg§£al&ﬁ1g“g¥%égge o&ﬁﬁﬂ&df rf%entsﬁlfttf&%gl OﬁrFBBPFBHUS
appar atus 2. 3| ant HBieBsSenvhpredehe rifigeuPdahn®eaM L sdakd dey.an SM L data
that is stored in the storage unit of the SML data 75 distribution

apparatus 2, the abaus remnivensto®Mdnilat eébneefsetr@sbenier angakttedutoohhe

reception term nal apparatus 7. According to the first nodified exanple, it

i s reconMendedurhat licleatdMn fefardation Hut odn tdppacant ten? ﬂﬂamxﬁbusibn t he

reception termnal apparatus 7 only the difference information '?.()

ather than tABPapa&r&ed3swiight és irpiededsincehe FeMledlgtad oringfo d#mm*f of
nsmtted to the recepfi erm

Ip(r)lfsglrg:a: on %%Eﬁlg}fﬁéggt |S(5)r1\1rr?§y Jbocatlon 1nPorntnatlor?¢’l gé)par aﬁ.egszn olnz
optimum cache apparatus. It should be noted that if the
“division location informationtable’ is transmittedto the
10 conversion unit 6b, the conversion unit 6b performs the
conversion processingby referring to the division location
information table.
For example, “ the content time information (from zero
tosixtyminutes) and “distribution source location information”

15 (distribution source location information of the content
distribution apparatus 3) are included in the SMIL data, which
is transmitted from the SMIL data distribution apparatus 2.
In addition, the condition for division includes the following
information. Namely, the condition for division includes
20 information indicating that “content time information = of
divided content 1 is information showing ' from zero to
twentyminutes’ ; information indicatingthat the ‘content time

information of divided content 2 is information showing

“from twenty to forty minutes ; information indicating that
25 “ content time information = of divided content 3 is
information showing “from forty to sixty minutes " ; and

information indicating that each section of divided content

1~3 is stored in cache apparatus Y1~Y3 respectively.

Based on the condition for division , the conversion unit

30 6b converts content time information’ (from zero to sixty



prevented. (Second Mdified Exanple of the Fifth Enbodinment) '?.> The fifth

enbodi nent is applicable in the case where a ~~|l ~ortion of content stored
in the opti mum cache apparatus is deleted while the reception term nal
apparatus 7 is receiving the content §fomthe opti numcache apparatus . In

the sane way, the fifth enbodinent is also applicable in the case where ..0
modi fications are nade to the content stored in the optinum 101 cache
appar at us whitetese. mbded i 9dncdudiedaln ppattiludatai dnteceqeh ngcoheenbnt ent

fromthe optimum cache apparatus,, In_this case, after the reception
term nal ap)b%\rF%Pﬁgaof”WatslcFr} angﬁiqltve’nd CApasPe T eqtiddromprenn tovivenbya |

the o pr Ocelﬁ§ﬁﬁ‘9e]§92%gﬁec%ntt% %Eef)o)[s%?:'a ﬁq{lﬁe@(e%HheProrﬁﬁé{@ E%;Sixwf:§r

exanple, the fift i ment “i s appli e in the case

above- ment i LAt £ONt EMbdPe SEORLENL B 1ANBEDIARIHIBHN ¢RCRR AR Stisn i | e
the reception termnal apparatus 7 is receiving the content from an opti num

| ©) cachie appannts}isirefdrsedasas | afimxiaophednt hemeagmuirmet ifcar M aa8
apparatus 7 receives that information "indicatjing that the above-nentioned
content is @boved iponateante dpmenudnEachatippar at(dsofr dweariey nes wbokty

managenment a arat§s, After the reception termnal apparatus 7 has
transmtted® utes) is referred to as second content time information

Based on the condition for division , the conversionunit
6b, also converts distribution source location information”

10 concerning content (location information of content
distribution apparatus 3), which is included in the SMIL data,
into ‘“distribution sourcelocationinformation’ concerning
each section of divided content 1~3 (location information of
each cache apparatus Y1~Y3).

15 In step S400, the converted SMIL data is transmitted from
the data conversion apparatus 6 to the SMIL data distribution
apparatus 2. Instep S410, the SMIL data distribution apparatus
2 transmits the converted SMIL data to the reception terminal
apparatus 7.

20 Session control commencement processing for the divided
content corresponding to “first content time information
and transmission processing for the above divided content are
then executed (S420, S430). Session control commencement
processing for the divided content corresponding to “second

25 content time information’ and transmission processing for the

divided content are then executed (S440, S450).

It should be noted that in the case when a command for
initiating session control is transmitted and a plurality of
sections of divided content arenot storedinoneor aplurality

20 of optimumcache apparatus, the optimumcache apparatus accesses



15 update request for an SML data , the processing subsequent to step S940
are executed. Sixth Enbodinent In the first through fifth enbodi nents, a
description ™ °~ ,'0 is given using SML data as an exanple of nultinedia
content description data” . In the pregent enbodi nent, a description is

gi ven using electronic mail data as the nultinedia content description
data. In adg#tion each gggtent is distributed to an unspecified nunber of

reception t ﬁiﬁ%?taﬁﬁa? ElﬁuFﬁon?%pQ%£aE%ﬁt%h¥‘dﬁ@%?ﬁEGFFOBléyéﬂéﬁyof
the TirSt. tbgougb. [pEL N PTRO) 928 S HANVEL, SAGH FONLSIIL,Le 1St pbuted

to a specified nu reception term na para ont

di stributioppsysbem Qichdeappessptis erhOdi 88PLinE! Ghe 39! § ?lgkgg&@gh$§f the

illustrating the configuration of :;(1 a content distributTon syst

si xth enbodseentons| mft hBividd? eontent dirshr ivHd i bhSst eqrotribBersbxt h
enbodi nent, the sane reference nunerals are given to the sanme configuration
as that “of &hpatehtenB.distribution systemillustrated in FIG. 1 , whereby

the description thereof is omtted. The content distribution systemof the
si xt h enbodi nent , FBERERBPTEncHRIE oS @ TSN tEERANET ARR A T 0% TapphrdnEs 2 .

In addition_,_the conten istrjhutiopn systemincludes.a plurality of
transni ssi oﬁh?e??ﬁ%%ﬁ:g%%pﬂké’lt |5iéal%f7; guﬁéﬁFr?‘Pﬁﬁs nri’%%‘?%r?rgék{\‘?e?oﬁge,rtﬁﬂi ch
carries out ngAkSSi 0] : AN hk+d i 1 :
above-nenti%%gg %?E?él??? %Fekﬁgﬁéﬁinggﬁh?ér%?QSFEEEBa?a%ggei¥?5aea°h
plurality ofetecept bondieidefatoAPPAt af iSm /ond@sk & Maillirags et bencsenker

19, which carries out transm ssion of electronic mail data wth the
above- n¥ht i anpdrptusaki t yI vfshackbtieoomatadrithalt dppapacaent. embodiment
can also similarly apply to the case where a plurality of
sections of divided content are stored in one optimum cache

apparatus.

It shouldbenotedthat inthisembodiment, the description
15 of the case ~where the content distribution system includes
the division determination apparatus 8, the SMIL data
distribution apparatus 2, the content location management
épparafus 5, and the data conversion apparatus 6~ was given.
However, this configurationisnotparticularly limited thereto,
20 and the content distribution system may be configured not to
include the division determination apparatus 8, the SMIL data
distribution apparatus 2, the content location management

apparatus 5, and the data conversion apparatus 6. In addition,

the content distribution systemmay be configured to have one

o
N

item of content distribution server apparatus, which includes
the function of the SMIL data distribution apparatus 2, the
function of the content location management apparatus 5, the
function of the data conversion apparatus 6, and the function
of the division determination apparatus 8.

30 (Operation Results)



7:~ 1t should be noted that the content distribution systemmay include a
plurality of mail transm ssion servers 18 ,and may include a plurality of
mai | reception servers 19. The plurality of transm ssion term nal apparatus
17 may carry out communication with tkheg mail transm ssion server 18 ?0

t hrough the network, for exanple. In the sane way, the plurality of
reception term nal apparatus, 7 %carry out communi cation with the mail

reception server {§CCRAIRGh the worEsendy eRBAgLeenA. uskhe | fhutision

i nformation r.ni eneratign of,.''5.elecironic.mail _data to an input
uni t (not shg\%n%)%%g"fl@’taﬁg%q} aﬁg%ttsg?oﬁeF%]fW‘ﬂSF PoRFEtUST 7F%éf3‘rva3r%3rﬁ%sq n
term nal appamnaldt 17f08Nfd abRsufkeCdf ORIxG sMBLE data %%%%%toneﬁggeds a
information inputted by a user. The electronic mail data incl Gdes a

~~di st ri but ipore deadTed He@C abnonnitnt oTHBS | APhusds SutlR atoradR Wnit WMH JE i s

| ocation information of a content distribution 103 apparatus 3 in which a
speci fi el céieesache stpmasthtururtcheraroraddre et ramteemes | wdatta liargeudesa
~~destination |ocation information " (such as, mail address) which

i ndi cat es t RENELattoRtRf-or At RoFE BRI r eBLPES OB 1EXIH rANOWPp A MSMOEYR 0
whi ch the el %(;Storonic n%iPL' da%f is transmited " Furthernore, the electronic
mai | data i REUdES SR Ot FRAsHT 8578R Wbt & Foc Ao F e oF iR dhUE shi@f &as,
mai | addres ' Lndi S I Lon. L nfar i ~= .88 on
term nal ap%r%%%gggﬁlﬁ@haf P%%%m ‘tggf%kggglegg%ﬁfc%n%?‘ g5 Tz}r ( c;e a
reception tefmstarappamittisey "is pdsiddehsnm ssion term nal apparatus 17
transmts the generated electronic nail data to the nmail transm ssion
server 18. The naiThet pafidmugsconheedeotern@nabianngnihebeldrtawmiresairie dat a

transmtted fromthe transm ssion termnal 1~ apparatus 17. The mail
transm ssi ofTsé PTEg- itte P f CRIAYS GaFfd % IFRRATGEHYS mHith Faterepce to

ohect 1126 Tlle ! BECRALER, ety 19,0250 ohidas! | NaHAD | OSBliBhasion, o

i nformati on" 1 ncl u int ectroni ¢ mai

19 is a mail; JRCRRLIMY 3@ ¥Rlgre® WRi 6NoBBRBEESHS Nend Acald o 51 G d Al Qfdmt i on
of a reception termnal apparatus 7 corresponding to ~~destination |ocation
i nf or mat i on'appalfeEcumi7], ireRapidtoior ehidetatngncl ek e oh ddaivnd 6At icdchei t
(not shown), a control unit (not shown), and a storage unit (not shown).
The condiini eéamagratyrd # . rigvfedwest tde ingicagiagt ranatlabl e akasmanpansman ed
fromthe nmail transm ssion server 18, Furthermgre, in the case where a

request for c@‘l‘g{ﬁ AEREE S 4adalRd tlrm%%’ﬁfh" iniFFzEﬁ% VREEPPFORT 40t
oeEt oo ST AT G B0 W gL VS cAEHESt - O
The condition for division decisionunit 8f then decides '

a condition for division so that each section of divided content

20 may be stored in the above one or plurality of optimum cache

apparatus. Thus, in addition to the results of the first and

second embodiments, the memory resources of the storage unit

4b in the cache apparatus 4 are utilized more effectively.

Furthermore, in the present embodiment, the condition

for division decision unit 8f can determine a condition for

[
[

division as follows based on the information indicating the
distribution order, which is included in each content. The
condition for division decision unit 8f can determine a
condition for division so that “data length of divided

50  content  corresponding to early distribution order is



104 the reception server 19 obtains the electronic mail data transmtted
fromthe conmunication unit . In other words ( the control unit obtains
description data froma transm ssion term nal apparatus 17) which incl udes
a distribution source |ocation infornaigon of a content distribution
apparatus 3 ( content distribution apparatus in which specified content is
:stored) . The control unit stores the electronic nail data in the storage
uni t. FurtheP@de eShaREAT: haScBallopsufetesbineng cordiabbor feyudsvisiohe
control unit accesses. the storage unit . 70 In the case where "electronic
mai | data di?%d@éﬂttod@ﬁé-ré@ﬁﬁgpoﬁft@%ﬁﬁ¢@@ %ﬂﬂkﬁ%ﬁusCPrWﬁﬁ@ﬁnﬁﬂQQSnt©s

t he above re ta] tqQra the control.unit then
obtai ns the ﬂ%ggéd%%% %%%gg é%%¥6ilg n&g #én9?%h1t réfgfﬁggeﬁﬁ?? The
control unit;{hea ﬁé@%ﬁléstéhﬁe@héét ERDI svzn‘éhgga'cgeéédtﬁyt 8¢y 4aign of
conversi on apparatus 6 via the comunication unit . The control unit then
obt ai ns ¥~ accpteett edl €l soduldiwe Mridedatra't ﬁmmmluhagdatasc@nweéam@nas
apparatus 6 via the communication unit . The control unit then transmts
the convert e@dnebett pbnfatami | data to the reception '~0 termnal apparatus
7. Based on the request for electronic nmai| data which is .inputted to the

input unit 7c , the c’iﬂﬁ‘i‘%ﬂl e ted Gpafth‘éh?e%%rb‘f?%?ﬂcfrérurﬁlﬁalmaﬂﬁéfr%%ﬁ% 7

h h I
commint cat | CBe ERoPS SELBT el ior Tt <L PRPCBRRERYG' ohG Richncs pRat
comuni cat i og Ukt +7a %Io%ccternqmlcomloxﬂaﬁa%améﬁ | SppdAsng s edy f£ 0 L he

mai | receptlon server 19. In this case) for ‘exanple, the control unit 7d of
the receqti on’ Gekided oPPesat US cbaXREUt 6FfarmatlioRr agam Yo rigadyhhen
el ectronic mail data. Based on the execution :-~i~ r_esult, the control
unit 7d i deninfprmathapsr @@teiQi{fYcid’rﬁ:e?Wl'hgseclggnURE idi vdl G repn tendi Ls
data. It should be no ed { at t e confl i ons .and functkons of the cache

appar atus 4 asEBﬁf@ﬁ? | BEER; t 198 8F SAGRGaRBPREATRFsi on

apparatus 6 of thi nbodlnent re S s_i.n.th cription of the
above- nenti oned flgs “efbsal’ ﬁeEﬁ Fﬁ%@@%ﬁeéﬂﬂ%nﬁ ntdégggFﬁgﬁoﬁng%r?ﬁE

functions of  gg EB aPEﬁE%k%&éﬂ%fJH%ﬂiE%b eﬁ%Q@bHEBBrms&ﬁ¥d@ é%ﬂﬂe@ﬁé@ow”USt
be substituted by term"™ electronic mail data ~~ . FurthernDre) t he

functi ons of cbheeresdeptiracdsyimiqfibr ThedfMiErs datis, whatheindhated¢ hosetiont he
above description are the same as the functions of the rece tlon term nal

apparatus 7 é&nferBatipatofeirhediqndrnt distribution apparatus Above the
content distribution apparatus 3 stores “ requested
content ,or a pluralityofsectionsofdividedcontent. The

conversion unit 6b may also convert the location information

20 of the content distribution apparatus 3, which is included in

the SMIL data, into the location information of one or a

plurality of cache apparatus 4 in which divided content has
been already stored.

In the case where the divided content is stored in one

25 or a plurality of cache apparatus 4, the control unit 5f may

rewrite the “dividedcontent locationinformationtable  based

on the information identifying the divided content and the

location information of one or a plurality of cache apparatus

4.



Furthernore ) as with the SML data, the electronic mail data rnay contain
information identifying a content, content 7;i tine information,

synchroni zation tinme information, and |ayout information, f or exanple.
Furthernore, as with the first throughgfifth enbodiments , the electronic
mai | data includes a distribution source' |location information (such as an
URL) of the content distribution 30 apparatus 3 . A distribution source

| ocati on i nflo?yath ofMPodiments an URL) of a cache apparatus 4 is included
in a converted el eActr.oné(Je urt hernore, conversi on between a nail

i dat F
address and an URLS s-'&5 C%%T?!%‘%j f'ﬁr ghﬁhsf'ﬁé’ngb eI ne d NG 0 bpwing
examl €. o\ CALapte D ot ! Rt MR ING UOGRISIOOLART LGNR La bl e

generation and the processing roximty table storage i

11 are al so @xeoHhBcht Tok NuSi €NHO a1 hd & ar Cogh 51 fard SHUENS & o 205 AR f or

describing a content distribution nethod, which uses the content

di stri bubi ontsys keonkbaveaghtde-teoappguaatisam whiloh wepcdd hatcabewat nds
shoul d be noted that in FIG 40, the sanme ref erence nunerals are given to

the sane prockssidy hsebhattdmedl cat edPracBE&ing, fsherey bbeidescréptheon
thereof is sinplified. Furthernore, the description of simlar processing

to that indiTRFPIVE FIrEFMLEHEHNG, SPHBPPFi &, TREUBEE It DedNgbovRNLeRL | 5

d that the el ectroni il data directed to a. tiqn terninal
apparatus 7 45 CEOYCH PR PRBSERPAQE uRPE. of BERESHALPSr SBEpiHIYh SOPVRRE 10

The control aitrifish©f o MpJAeaRtd 8N tLAREASE L SRRVt thheRe TOp L {ARFM t'S

a request for transmtting the electronic mail data, to the control unit of
t he mai hor ecepthOrapeivetud9d Wre uneee@Bsarycati on unit 7a(51500). The
control unit of the mail reception server 19 obtains fromthe storage unit
the el ectroni c naiHowknkr di r ectasthe capher aboved nestsendd rideeptéospton
termnal apparatus. . FIG 41 is diagramillustrating an exanple of_th
above- ment | ORGA Sk FRRFETHAT | 7 (R OR A CRA PRPATATYS of ¥hEh nipy 10ad
reception server. 19 then.transm.ts h t nversion paratus, 6 via
t he communi c%??%ln%h%ﬁgt tal‘}es oelr%@tsﬁtor?%ngnha:glagga? gggﬁdggs?g%gﬁgo% J%trllfvgrr]lrr(fa ion

( such as, 2fha dBidernddisesst ofotde@. aboyeueBNELo8ed i @ERPEHOAMLAT &4 HRé
apparatus 7 (S1510). In this processing for S1510) URL 1 shown in FIG 41

is trangd@i ttedeté¢omihetdab aircionver sanmiaippaniateshe, aboveenanplienelngachy
processi ng(S30), determ nation processing (S40), and response

processi ng( SEPPABREUS hén & eENE e PP LERENS F£351¢ c2BRRERLPBEI ot hEM t RREent
processing is.t irst_enmbodi nent. For exanple, in the case

. in.t f
where a " URL stpgﬁgﬂf%%fg%?ﬁggcﬁﬁ apparattis 4, storing the predeternined

content b?i s .. O teansa il eh{! O e £ iR nl?R8t bARHRNAILOEAL s RPPGF AL US

content distribution is transmitted from the reception

20 terminal apparatus 7 to the cache apparatus 4, the cache apparatus
4 obtains the above-mentioned content.

Specifically, in this embodiment, for example, “timing

of distribution request from the reception terminal apparatus

7" and “timing of content request from the cache apparatus

25 4" can be controlled. This means that when the reception

terminal apparatus 7 transmits to the above-mentioned cache

apparatus 4 a request for content distribution, the cache

apparatus 4 should have already obtained the above-mentioned

content. The above-mentioned cache apparatus 4 may then

a0 transmit the above-mentioned content to the reception terminal



the conversion unit 6b of the data conversion apparatus 6 converts the "URL
1 that is included in the electronic mail data" into " the URL 2 . The
converted electronic mail data is then transmtted to the nmail reception
server 19 . FIG. 42 is a diagram:> gfow ng an exanple of converted

el ectronic mail data. The conversion unit 6b of the data conversion
apparatus 6 then perforns a conversion of the electronic mail data (S1520).
A specific %ﬂé@%ﬂigwo?} BitRhFer&BAREYsi on processing corresponds to the

description Cgf %he Caﬁ?? where " 70 term SM L data in the description of S60
i s substitut &I bYIPERFL 8 eRE r GAPECREI PLIAFAPULTAR SBRYEMed el ectronic il

data i then tranggi uhed Lo-LRs CORILOL UL 00! Lo i log egrpt | on, server

19 ( S1530 ) . Based on the T ocation infornation i nal

appar at us 7empbHemeRpt rt‘?x}e it tePE il elri nbBd ok l@ﬁ@%toinct%n%e&i’ﬁr%ﬁ%%%@ﬂsm ts

to the control unit 7d of the reception térm nal apparatus /7 via

conmmuni cat | ONs tiain b ft 11ee eRNY &rened Binecit ané asmRidcrddies babhbwh i ghegiqoni c
mai | data converted by the conversion unit 6b(51540). The processing for
commenci ng sess¢oed comt din (t1r89@on farph r30 jgnooésshagf dorthremisod trnemy,
content fromthe ogti mum cache apparatus to the reception term nal

appar atus 7t{esiane)TafeTEACH BUBELRE8. ATRedipeRi FPE HedcrPpiignratiohese

i is_§ [ fifst dinent,. | houl d b d_t hat
Ceacion contishCprBtoRo i, baTr b hERAFR Rt . hetRRy dedtr TPLEGs" [

It should bg,potgd thabniRte400, if the optimum cache apparatus does not
store the predeterm ned content, the optinum cache apparatus 4 obtains the
predet erari ned conte@t I7oie a cdEgEm dildusithatiog appacah@sgldrasioni g the
; () predeterm ned content. The opti num cache apparatus 4 then 108
transnmts taeocalerd-heea i vvetapsaenan teppadyatiuscepectonding tiotdie fpprtat us

7. Furthernore, .the content distribution systemof this enbodi nent ma
apply to theMPOShBENEervithe FRNERAE CLRGATIHL ManePSReRts ARRATAN nal

apparatus 17_j il Ii f le...l dditjo ~~ i
i mgecont enggéigﬁagg% ﬁr??‘?&%%g%qgéggrﬁ%l&r ehS 1?;I'orrm%}rlli ggtee e‘% V\n‘g%%r%ach
apparat us. JTBguekeehr e8heefRi i s 0¥ d1oddieint ke tadchEAR appRPAtesphone

to the mail transm ssion server 18. Furthernore, the | U nobile phone
transm s a eont ent t preR€etoht emequiesttr i butiton Sappar atassB8itOnetor #he
plurality of cache apparatus 4 obtain content fromthe content distribution
appar at us 3abavehineptipaedont epecisied ocaghearmPRaRISar £l 2 sPBeefeheh

tent. ti t 5 A - di t hi di t, th |
content (Cperation Resulis)oLe segocd ng, Lo, UnLs enbpdent. DS, copyro
obtains fr Oglégt%@”%@b%?'@&t%&({“ H%t?E?QE%HS a%a‘iéﬁ%r oni & oB | 5 dafa,

whi ch inclu a location infornmation of a content distribution dpparatus 3

in which a predetperitneded-Caguerited dontehered. Referencing the |ocation
information table, the conversion unit 6b then converts the | ocation

i nformatd on of thkscanteramdilstritbiti embapgpaentugiBeswhi dascsiphitdnded in
the electronic mail data , into a .location informatign of a specified
cache appar dhascase Fhereonta sbegafieddcathegapparatpgcept ismn er aphihum
apparatus 7 then obtains copverted eAe%ct oni ¢ mai |l dat

el ectronic ﬁﬁFPeaaaf_?%a’é%E\’/%r HFBY- 1S Peo k}%r%l?to’_rﬁn“{fhf: cg‘ﬁ. &%‘;‘g’g’a&%ﬁf%ﬂ’é
camtert 0 SLBPLOID Stk poblEcoRn [sholibbadlofhe VIS ASEER B,
cl ove-nenti gpedneaspeiappacacue 4pparatus.
25 The pre-fetch request unit 5h includes a pre-fetch
timing decision unit 5g. The pre-fetch timing decision unit
5g determines the “pre-fetch request time” (pre-fetch request
timing).
The pre-fetch request time is determined " so that when

A0 the reception terminal apparatus 7 transmit “ content



109 Thisallows the reception term nal apparatus? to access cache apparatus
4 other than cache apparatus 4 registered in the reception term nal
apparatus 7. Furthernore, the reception term nal apparatus 7 can access

cache apparatus 4 that are ,; apparatgy other than the ~~content
di stribution apparatus 3 corresponding to a distribution source |ocation
information included in the elecfronic mail data" . Therefore, the

reception t@dgitdloudypdar atamidst ablte t anadpfimtiml gachel appascatmscadhe s
apparatus 4 linked to thF‘ network. As a result, 70 effectively utilizing
network res8&FCEY™ s FESPEzed2PRAFAREUEoNtRAT didtFeaRN | orPAkRAA of T s

enbodi nment . a%%geh?r{erﬁoc{i%ﬁed r}e{({]uges%%sde cvgnne,ﬁre%ﬁ.he cache apparatus 4 to which

the reception termnal” appara can qu y access is linked to the
network , and the ghQua- %ntﬂ@%%@@pﬁfélﬁétghrfeéulagtn%timree,g' fered
in the reception term nal apparatus 7 , the reception térm nal "apparatus 7

can obtain theteornveriethiel@ctmanagem@ht daparkbhak inctrgesmihe hkecaton
i nformati on of the above-nentioned cache apparatus 4. Thus) ~~t-~e access
ti me necessa&Pyifrgm ¢dehe apPPr AbNS ar P ¢af e hpp aepgues t7 whil ¢h-Ds dbtcaimmand

content” is shortened. As a result, in the content distribution system of

this enbodi MEntOP TRt hWoF RILBRAGESt COR TR tpAd Bt BE genherr & stawturfion
di stribution [ ein ubstantially inpraved. (1) .,Even in the present
embodi nent , dpﬁé@gﬁysmt}m csgccqrs{:elnsg , té‘gt g?éluﬁgt |e ncﬁﬁit%"n%e ‘may have the

functions accor di #g;t0nfehe sSegRd BRRO¢HE R AR ig_fﬂe tfe%ﬁfgqn%ﬁgiart&%sf I rst

and second ~T~odified exanples of the second enbodi nent. cont ent
di stribubiorr syrsrasmicds t i wdosh tamim cayhéneppdeatiie di Wisitdibution
determ nation apparatus 8 presented in ;r) the third enbodinent. In

addi ti on, thFeaEsttefappdrargguesdied carnbept eddrs opthodinneach ermp@aned ushe

function of _the iache aggar aéus 4 of the third enmbodi nent, and the data
conversi on 5FaParG98 BFOpPEsER TSEMUHH tRthCoRdyPave l EnelPahd RGeS he

data conver sian adpgal%r aLus & _Qfsf\}&e A 14, L4 'E%ﬂ%ex%ﬁ&ﬁm?%h%lﬁtgﬁs 6)

di stri buti onsource catiton informati‘on o e content

apparat us 3dtheMigBna Y BbakehY McHeldi ARRaGkmdny L6k €008 &1t may dastor ed”
may be included in electronic mail data. It should be noted that the

di vi ded 1sonttevet pgendfetdlonramidsibdimgenedtat es the plurality of sections 10

of divided content by executing the division of a predetermned content.
The control unit (IdeSkeppeilm n@desl sBeki nf ory erAmMP)L eof PERETAER ITaERPATON

mai | data, ORI ARRES AT op- T SEREEREBEPh SR DGR RN o
of the content gistridhuli:0%ANRAY A5 r 38 e NG 1T Bhbt u- sRRk] ons.

of divided content are stored.
request unit 5h transmits a “pre-fetch request" to the

20 specifiedcacheunit 4. Furthermore, thepre-fetchrequestunit
5h may also transmit a “pre-fetch request" to a specified
cache apparatus 4 just before “distribution of requested
content’ to a 'reception terminal apparatus 7 begins.
(Processing)

25 FIG. 28 1is a sequence diagram describing a content
distribution method, which is implemented by the content
distribution system having the configuration described above.
In processing shown in FIG. 28, the same reference numerals
are given for processing identical to that shown in FIG. 12,

20 whereby description thereof is omitted.



Furthernore, referencing the ' division location information table, the
conversion unit 6b converts a ~?0 distribution source |ocation information
of a content distribution apparatus 3 , which is included in an SML data
into a distribution source |ocation ipgormation of a specified cache
apparatus 4 . The control unit 7d of the reception term nal apparatus 7
obtains the electronic mail data,%converted ‘"5 descrjption data), which is

converted by the Bﬁ?@mﬁQﬁP?ﬁﬁ?l %a?Hﬁﬁ?ﬁgﬁﬁﬁF@Tbiqﬁ?%ﬁﬁﬁf%Fx&ﬁPFeﬁd of
the reception Leelknah ARBAAYE J30P! 4N Ea6Ns 8661 1 oo Ob il ded equt ent

fromone or a plurality of ‘cache apparatu ed” bn

el ectronic gBikrAahdtionChnhR 58I SnERASEraMéRLes St e A% (essl Q?gah}%ltﬁ‘é’ I's
execut ed 111 by the content distribution system Processing Tor S200 in

FIG 21 is ndtfiescedelde appasert ushoardnl dist &) plLedeteraspedi £o0trekpitiprt sa
"registration requestforthe predeterm ned content” to an input unit of the
server dppataruinefl apransiers 7rheegeghsticn toanspjiEsngantbadh conddttiont i on
to determ ne whether or not division of the predeterm ned content is
necessary aPé CRERSNAPPEFAtRS He dPiteirorthget epRPAGEFdNJapfartens §120n

this case, the anmpu f of tthe predeterm ned content is also .
transmi ttedEFEOng %iﬂ%g Gf%%:@hvgpm oarfp%ﬁﬁ‘z?icéﬂtqféi'6Pr9f38§§%§9n§°’6f55§}40265t 0
S250 and S2{ZQ.apeelhen executed. However) the "processing which indicates

requesting for " conversion of an SML data is not executed in step S240.
Furthernore, the phosessi 8y1ohi the i sish Dmire Sc Ly el i iofa t@onl mnSM sedat a "
is not executed in step S250. It should be noted that in step S270, the
cont ent 1di stpirb gtiaow lgppaedtarmnines: ot gaeppahatest Wohhothdi ypwegtcdtagnt i s
not particularly limted in any way. Furthernore, in the description of

(di stributi 6APFEEEESsiaMPTDreafrli depanatedneént $ixsy pachghppparatus
described in egplanathon of the stribution nethod of the third

embodi ment , “Fft lP&FﬁFSNrLaﬁa?E'OgggégﬁgFFngeﬁpB?rFépﬁf~~e|ectronic nai |

data” . Furthernogg, theaptidaYe CaGha ARIIAaHN [RPARIUS 10caRHReNt
enbodi nent may have the determ nation function W- (2), which is described
i n the expl an&oroaa tdfont taatdent ettie dost imbnut caoheetibvdrofinabhéohhundt 5Se
enbodi ment. Furthernore, based on the electronic nail data, the control
uni t of 1 he dgdiermig@espwhefhear e&r Notreaptent preqess s oIy "tdievrgegption

contenttine infqormation's and_transmts "each jtemof content tine :.:
infornat:ontg?%%ﬁgﬁéfp??ﬁ%f?%n7inFH?na??Bﬁegf Phb E%%eﬁﬁpgﬁ—mefféoned()

optimum cache apparatus. If it is determined that the
requested content is stored in the optimum cache apparatus,
the processing subsegquent to step 5520 are executed. In this
90 case, the 'pre-fetch regquest processing for S530° is not
executed. If it is determined that the requested content is
not stored in the optimum cache apparatus, the “processing

subsequent to step S520 are executed.

In step S520, the content location management apparatus

2h 5 transmits to the data conversion apparatus 6 information
identifying the optimum cache apparatus and location
information of the optimumcache apparatus viathecontrolunit

5f. Furthermore, if it is determined that the requested content

is not stored in the optimum cache apparatus, a message

30 indicating result of this determination is transmitted to the



term nal apparatus 7 to the content |ocation managenent apparatus 5. The
opti mum cache determ nation unit 5e may have function ( 3) that is
described in explanation of the content distribution nmethod of the third
enbodi ment. Furthernore, "processing(#ydescribed in explanation of the
content distribution nmethod of the third enbodinment ~~ is nodified as
follows. The processing for S1500 and 51510 is executed instead of the
processi ng PFBNES3IGH ttong3um. dqpies pewcisiitng Siar-omBteepS320e t oh S38Miage

t hen executed . The 10 specific descriptiaopn of these processing i,s the sane
as in the t APFdSeRPodNAENPI ABREYBLNeEnat hd TR vhaldl HEqunsts3giane t hfor

conver si on Lect roni i | j ec d_iLpstead of caonversion of

SM L dat a. %ngggen ?%/%t{ﬁ)ceg%%ﬁagd 5%%1§§§?r%?%ﬁo,% aﬁ% &I(%‘esé%ll%g from
S420 to S450+4 S, € e ~<£3) r r h t ign
managenent ap%g?a%tgge% g?q%?géentt@en%g%i ggrrst?L m%ny%ﬁg\f}g t(gl %éa% %Cr@isl gri of the
content 4 ocation mansgepest3appahat pse5Sretchheehausthugnbodhmeprtnsmife
foll owi ng nodifications are executed to the processing indicated in FIG
28. The pros@ssifg fady rS1%d 9t dnd ISIFPDimen cadhexppatrad uisnstatlle cbnttire 1
processing for S10 and S20. The processing for S30 and processing from S500
to S540 i s PRk eftebdFEE Hod\fePTei-fesshy Tadte stoiidiesi ohNothdéFeEBE6NI ¢
mai | data ig %éecu%ed in@ﬁead of _the c ver i on offSM L. dat a. Furth%%nore,
the processfRGEFEPCSES30 e SRREGAEESI et e @t Y3ECIPREISPoREF ng H6r
S550 , and | : i | d roc i ng
For S580.  FuL DREror ) Cre B e an G ey e R e P LA o Te® e
functi om of 1bkatfionst iAPEribedonXxasiple dafntidier faawtidl berhed EpRaratus Bl G .
30 , the processing for S1500 and S1510 and .1() the processing from 5500
to 5520 is execdnad thef areauesded rp®Yyendcessi ng for S700. Furthernore, the

processi ng for Sb40and S1530 is executed before the processing for S700. In
FIG 30, |.he proPBs§PRgOFBRTrA8AB: i 0 KERItTN Q nstfeddi oS aMe s&tng

for S730. Fyrt t&ﬁ%”%%%e the t@%”tfﬁt% i %&%to'd%e%‘%r!a%gegkn%%gﬁ%%ﬂﬁé 62y
transmt a pre-tetch request t0 the cache apparatus via the ma

reception sgrvehel@ath %ohv@%%i%%‘%p?ﬁ%%&hboﬁ SesNe&rdd 0of3RLe$EBLtion
enbodi ment may have the function of "the switching equi pnment 9 of the fifth
embodi ment solrcaddiddOnidn t hersrinktieaEPt iodn Wes vesniOn tayiike rlibultiivbed t o
the reception term nal apparatus 7 via a base station. |In explanation of
fifth enbodpwParatitse Sw t'dniely dgui prehvded the fthet SBRbodiateht id&to
substituted by a mai| reception server 19 . In explanation,of fifth

embodi nent , SREETISLYALEN s SOUBSE t dOER Y el dYFFMaE @ | dat 8F THESnmi |

reception SeLYSl b 86k 1 fnATVAIRN b0k A e dekAL M ARML MU ALANR pih! Ch

is performed by a reception term nal apparatus /, and nmay~al so transmit an

updat ed el egbrafrtsniit ¢ tHalcanke ritea Neeps t @R oltelg8MIEL dappan attetS bationU I n
processing indicated in FIG 34, the processing for S100 and the processing

from SODOD t apPR2dtivss execid ethe |apr8330, wirtediestSFadY) .updati ng el ectronic
mai| data is transmtted to the mail reception server 19. A specific
description is asIBeS§&EPbEE6Pn the $PRERCLnpRHE MRttt theseRd 1mufe crghie
reception server 19 transmts a request for updating the electronic mnai

data to the2@ReEatovePEPoRSAar aPEE 6 LEPIRRTIDIt t he ERBEAFVHL HEAT dat a

s then perfaf MeflehRe?dtimd (RIEGY B5) Plo BLoLAG URAURL RLPERL OiC ARl data
is executed in , and a second opti m cache apparatus transmts the
updat ed request. Basedon the transmitted location information of the
25 content distribution apparatus 3, the control unit 4c transmits
a request for content distribution to the above-mentioned
content distribution apparatus 3 via the communication unit
4a.

In step S570, the request for content distribution, and

0 the location information of the optimum cache apparatus are



.U electronic mail data to a reception termnal apparatus 7 in 114 S1020
Based on the updated electronic nmail data, the reception term nal

apparatus 7 then receives a content froma second opti num cache apparat us
4. Furthernore ( the mail reception sgpver 19 nay al so have the difference
i nformation generation unit 2d according to the first nodified exanple of
the fifth enbodi nent. The reception term nal apparatus 7 may al so have the
functi on deSEPPBRHtERAL e tPPsEORSEPL BA1éxafpEBeotorhent AiAtekbudiapnt .
The reception_ t neratl a new

7 h f f
el ectronic ﬁBPF%ég?a%ba§@5%3%5§358ﬂ9§¥€£aga§3@%&8%%%3 tieR ﬁﬂa%?

di fference r d h I upd
processi ng ¥PBH 1{Haéct r%grlljlé?l BT{ gat?%glgésﬁexegﬁ{g Itoeq7udeséjlg(fg %’hf%%l’%zo %{Qﬁe
difference LpheraRt k@R d StEENEKAE §dtnEhe difdalencs 'tﬂfeorcg@éirmﬂn' gdiLfates a
di fference 7a between the updated electronic nmail data and the converted

el ectrom c apphrdata. vie SRB0cgmiidei chf{iei emset | nfTHEBAbONe - Sehtabaalt t ed
to the reception term nal apparatus 7. The reception term nal apparatus 7
gener at es aCﬁ@V\ﬁetem r gtiaredhiin dheasibbzsmb omitthé b~e£ drheecpgd melmecachai

mai |l data held b . ,~0 reception term nal apparatus 7" and the
di fference PRPBF P?onlt e rherhermeied Hdate COPVESS 108 RIrRSE SEPPEr PGS 7

may al so hayg_t u r i an di_f.i ed exanp |e.,of the
fifth enbod¥$r%n§ﬁn{‘ &%%égﬂlc%g%% Eggr e@a%{}?%r? eecru%egl a§56§r8f:ug §sSing
transmts agkegegpt skop . updating the electronic mail data. The processing
subsequent to step S940 is then

10 In step S580, the control unit 2c of the SMIL data
distributionapparatus2obtains theconverted SMIL data. Based
on the location information of the reception terminal apparatus
7, the control unit 2c¢ transmits the converted SMIL data to
the reception terminal apparatus 7 via the communication unit

15 2a.

It should be noted that in processing of step S10, the
SMIL data distribution apparatus 2 holds the location
information of the reception terminal apparatus 7. In this case,
the location information is associated with information

20 specifying specified content and SMIL data.

Processing of step S90 is performed as processing of step
S590. Processing of step S100 is performed as processing of
step S600.

It should be noted that the conversionunit 6b may refer

25 to the “content location information table’ ,and may perform
conversion processing of SMIL data. 1In this case, the control

unit 5f (rewrite unit) of the content location management

"

apparatus 5 reads the “content location information table

from the storage unit 5b. The control unit 5f then rewrites

40  the " content location information table = based on the



executed. It should be noted that the content distribution systemof the

si xth enbodi nent may be configured not have the mail reception server 19 ,
the data conversion apparatus 6 , and the :> content |ocation managenent
apparatus 5. Instead, the content BY5 distribution system may have one
itemof content distribution server apparatus that is equipped with the
functions of the nail reception server 19 , the data conversion apparatus 6

, and the corfeniationatilet Meagesvet mappabakdscontEHEtREE BE&n Jthe-L&Ppnt ent
di stribution systemof the sixth enbodi ment may be configured not to have

the mail redephe@Ebeerveentiboned loptdanm cacive apparadpsar aThs ewritieen
content |ocation managenment apparatus 5, and the division determnation
appar at us &N iftled@CAHOC dRELRMAGLSPr FBDLE oS Efeant rapsmatEefotorfdd t em

of content distribution paratus, .that Is equipped with the functiaons of
the mail rec’coéqp‘{‘ai%ﬁ%osrér%f@l@? ?ﬁeﬂd%t‘;ajﬁ%n?/‘g‘i’%ggﬁl%pﬁp%?{%t‘é? he ¥t ent
| ocati ot i .appat at 5 n I Vi Si eterm .on._app tus
. (Firot Moo T o0 Branare o thaP oRer bt e s RSP el o
of the contaifehsid itbUthOn eSHSHABOEohen 8ivdda a0 dh FBPhat SoaS ARSSr | bed
bel ow. The electronic mail data of this nodified exanple includes a
plurality dfomkedtiat iResbbea)ion i nformation. Furthernore) the nail

transm ssion server 18 of this 20 nodified exanple includes a comunication

unit ( not shown In ahldia eswoddmendi.t §vRR dhowie Jgheecvherel eatitent the
mail transni ssi on server %8 %gen obtgi gs electronic, mauil data transmtted
& &

froma transfiES e eF i PPAPEFHEC17°Y THRSEHNnt 131 "Ahi SToFethd et |

froma tr. "o . : f
oot i nals on Rea T eh Ty o mara 7 of [HAG™ T8 (8l Hadil Pt Ee "l «
pREEAS

nore than ghdyedai@iypetdudiitite | kol thesrdeéptddbnetetmatal hep s Of
~~destination location information” is nore than a predeterm ned nunber,
t he control7uni ther amerifescho tdmme'stat aircionvels shay &ppasatitis'the above
pre-fetch request to the specified cache apparatus 4. Based
on the pre-fetchrequest, the specified cache apparatus 4 then
15 obtains the requested content from content distribution
apparatus 3 , before a “request for distributing the requested
content is transmitted from the reception terminal apparatus
7. Thus,fhereceptionterminalapparatus7 may gquickly obtain
the requested content from the specified cache apparatus 4.
20 As a result, content distribution quality is improved.
Furthermore, the pre-fetch timing decision unit 5g is
capable of determining a “pre-fetch request time " that
indicates timing for the “cache apparatus 4" to transmit a

distribution request (a distribution request for requested

12
[}

content to the distribution apparatus 3), for example. Due
tothis "pre—fetchrequesttime” being appropriately decided,
when the reception terminal apparatus 7 transmits a
distribution regquest to the cache apparatus, the cache
apparatus has already obtained the requested content. As a

30 result, the cache apparatus 4 can transmit the requested content



116 6 via the communication unit the electronic nail data and "~ a
plurality of location information of reception termnal " apparatus 7 . The
plurality of location information is included in the electronic nail data.
On the other hand, when the control agynit determ nes that the nunber of
"destination location " information is |ess than the predeterm ned nunber,
the control unit transmts the electronic mail data to the nmail reception
server 19 vite ttee cororpii Ten i Derninal appshoubsl Dewbhth edetbainthe " nunber
of destination 10 |ocation information" serves asa guideline indicating how
many peopl e read tHelél rEefernklanihayatathEutime whmre thehephimbercasthe
destinati onSA acation informati oré S% ves as a guideline indicating how often
E( 6

a "appar at u$ St E YontRA HETAGY PREGBUROREERE) FRRITAISE i n
th | ect i i d h t Furth th
Control unit oS He T b EaBEETon S NS R “Bhat i TR P dioes

not trangm ta 0.t e, dat & ,CONVETHQ ARNY RIS &y t BB ¢! 65 B%@%gxrnfﬁ?d;éocrf@t a’

and "the plurality of location information of réception ter

appar at us 7 appaddtidicarpoesein i féqde ex8AhtdhE’ contirgusaki, onss and
functions other than those described above are the sane as the

confi gur at i oresswat, f unothadnisl iofy thet $hetdondminddimemgni {iGohfeon Rstimdwt i on
Met hod) ' ?> Description of the same processing as_each of the processing in
the content Ccﬁcsqe?igHP?BﬂtHEt hdd AsHERILaD EdbbhrnERCaRE ion ttwdrime 43

is a sequence daiL a?q'ir)asm qe«scr.i bing a contgnt di striﬁbuti en _r{et Q_od usi t he
content di stHRHT OR syst e THATCTHE! udBECPRELRENY ¢ gur SEIC8R 98 d ibed

above. It SHEEBébggiﬂE“fHEtﬂﬁgnédlﬂ%fﬁg‘ﬁ%kJﬂ@%dﬁagﬁque%¥7ggggefgn%§bte"

nunerals are given to the same processing as that indicatéd in Fl 40
wher eby t he idegmreydnioedt hereof is omtted. Furthernore, the description of
simlar processing to that indicated in FIG 40 is also sinplified. ;i The
transm ssi ol Hirai Medbbbed dtxampyet efinthet Bourtle| Brbedémenar) data to a

mai | transm ssion server 18 2000). The control unjt of the il .
transni ssion server® 1§hﬁe%érr(ﬁ‘i né"so%ﬁe]ter?ere’é?m%ﬁ?' at ﬁﬁﬁellsoflrgoﬂ%ﬁji%ti on
| ocati on inf o, | 1.Nne LD, 1 ransni. roni i I ais
nore than a prlreﬁ?eltcceé&nlln%e%‘lljggg%%?.lhgﬁcel?lneﬁt %Eggg gr‘ﬁ%‘g%g&%{x}rkn;etn t nlee nr;cf}: er of
“destinat;i on ) | \aeat | Ofch NESREBALORITE ABI @liRdRilhe ol adet@idn Meck pidier )

the control unit transmts a request for conversion of the electronic mail
data vi a t heteomdl caiparatus t7 (h826888ter.réfethed b asaseaiid teimontornl
unit transmts to the data conversion appargtus 6 the electronic mail data
and " a pl uredmegnegment time information ) included in an SMIL data .
' Description of the case where “distribution commencement time
information” of “each section of divided content file is
20 included in an SMIL data is given in this modified example.
The content location management apparatus 5 transmits a
pre-fetch request to cache apparatus 4 just before
distribution commencement time.
The pre-fetchtimingdecisionunit 5gof the firstmodified
25 example stores a “pre—fetch timing table” . 1In the pre-fetch
timing table, divided content identifier (such as an URL,
content ID), distribution commencement time, pre-fetch time,
and information specifying cache apparatus in which one or a

plurality of sections of divided content are to be stored (such

a0 as optimum cache apparatus) are associated with one another.



| ocation information of reception term nal apparatus 7 Processing then
proceeds to the processing for S30. On the other hand, if the control unit
determ nes that the nunber ~?0 of "destination location information" is

| ess than the predeterm ned nunber, thggelectronic nail data is not
transmtted to the data conversion apparatus 6. Processing then proceeds to
the processing of step S2007. The processing from S30 to S50 is then
executed. These ' _ASepmopdesifgganerexeontedto@ bieneotpté ofetshaefimhigon
of each receptionterm nal apparatus7. |nstepS50,for exanmple, "list
infornation"tﬁhéﬁcaﬂﬁh@ﬁadbﬁ§ﬁi@ﬁdlb@éDW@n Thd @reatfiiedrchoft igdaly dptiistion
cache apparatus, 4 ch is associated with each

t | t {
reception tefR a?& q%%?gggé lVl n%ﬁ%gn£%§ﬂ53§¥Qﬁﬁaﬁ§ﬁlgﬂéarﬂguﬂﬁéndata
conversion - chifioARAAEALUS fo sB}smca{gvas%a% nqidh ShrbRErdgE  GRAYRLS! On

apparatus 6 then per orns the conversi on of th ¢ mai

S1520 ) .5 A specighte, dﬁ@d'@ié@f‘l@f]tibhsa@)b%‘i%%%'sngz | Sp@s Qﬁaﬁbneed %'eow
The 11 st |nfornat|on is transmtted to the conversion unit 6b.

conversi on upkrt-gbteht ainsng pkuishbhyunit! 9gatheom dé\ﬁé&rﬁ@dé@&ﬂé "Q%Bt' on
termnal apparatus 7. In this case, the plurality of location information
i s included Upnstheefdret r onidistribulaien coheencrwensi timen| { sGbhrag enset 0
the list infaormation , .and then perforns the follow ng 10 conversion
processi ng. fﬁ@ecﬁﬁ(%%‘r“@?oﬂrbﬂﬂt‘gbt%rﬂ/’egrtt%lbé”dlos‘"t r‘i%‘ﬂﬁ”&r?“?&fr ddmegdc &€i on
i nformation % t he gog § |stm|%ut|on a paraé bmg s included.in
the el ectroni ¢ maPf datac"i nt §ir|85 i on 55F5% F6t3ti GR™MMERGEM&ERton
of an opfd nugygacheapparatus4. In this case, the ~~distribution 15 source
| ocation information of an opti num cache apparatus 4 is associated with

| ocation informat Fomthlermecent i tite t empriendle tappat Ahirsg 7 decAspoocessing 5g
fortransmtting the converted electronic nail data (S2005) is then
execut ed. Thebésaper tlad camadiiiaaniidenipifiting gn aopEimpmnsarheearpgrefds

control unit .of the ransm ssion servery 1 The .cont.r ol unlt of the
mai | transni SSiEGRTLE eﬁ“i8%83téﬁﬂﬁﬂ3§1nﬁ?F£?e TOHDSEAPSy YRt Thd
correspondi n 0 I t Si
apparafus 7. %fﬁe %%%T%ca |%n |n f§%5§4§gﬁﬁﬁ§§§%%g |on? ﬁ&%iggggﬁ

appar at usgs 7 k%mhﬂ@'%#%ié*‘tﬁﬁ%&@“&ﬁrkﬁéfﬁﬁ%&ﬂﬂéﬁ(hﬂE%fmékﬁéh Zh8 @@ ol
unit of the mail transm ssion server 18 then transmts the converted

el ectroni c mdieltegtatiaeoptrke frdich témept FoA . s29 viey |20 vilagranc dAduisitaattiiog
uni t (52007). Furthernore, when :,0 it is determ ned that the nunber of
~~desti nat i of" 6X&PdF Of11Pe PESHEAYEh Hining Latden t he predeternlned

mber, the el ect dat t tted to th t
Cerver 10, Furt her HaPe, JPnbScontT otk Toa1 10 AHA SR 50 R SeRPIS " Fo

obtains a rega!gstfeft% tEansEt b’rBSeEls@ﬁerBbGrﬁ?hb datdne mersrte%%&fflle%
transmtted fromthe recéeption term nal "apparatus™7. The el ectronic mai

dat a andior thempoevertedee! ast pedsenmeil idataei shirdnsmbbietena ,t e is
control unit. 70 The control unit then obtains the destination Iocation
i nformati on, dﬁhh@hdisthntludeditmmﬂﬁpdmﬂthieﬂﬁ&imﬂ@inkaéhneeﬁh@tions
converted electronlc mail data . Hereafter, the " “electronic nmail data_or

t he convert e@felfddiOEs (?Q?dielmdat g‘urthelrgnqr@f errled c?sa%unﬂer%nstrﬂattt e§ach

el ectronic mai |l .data an n .t he Io t| f ormatign of
t he receptloﬁeféﬁﬁpngg §68&r§t coftggFré§pon Fﬁ&-ﬁo Fh F&%&é&? con% P%
included in bqgt}E%ﬁ@§@Jéﬁﬁkf%€5§ﬁon'ftE@Aséﬁﬂﬁia@ﬁa&Wﬁébﬁﬁlmumkﬁ%he

control unit stores "the transmtted electronic mail data and the lik in
the storage deitlermination wunit 5e then determines each optimum cache
apparatus that stores one or a plurality of sections of divided
content.
In this case, the processing of steps S10 through S30

of FIG. 28 is executed before the processing of step S700, and

30 theprocessingof steps €500 throughS520 is executed thereafter.



"?0 On the other hand ) when the location information of the reception
term nal apparatus 7 corresponding to the request is included in the
"transmtted el ectronic mail data and the like",the control unit transmts
the"transmtted electronic mail data gpd the like" to the reception

term nal apparatus "':, 7 ( S2020 ) . The processing for S90 and S100 is
then executed. 1n this case, the reception term nal apparatus 7 perforns
hr _ocessi ngfP&thesmRERei ngn seshe of igwitt r P AWM & Rdaneopod haim dmﬂua:aapmaleat us
4. Furthernore, the reception termnal aU apparatus 7 obtains

pr edet er ni nBYCEGHFERE ¢ éﬁ"netpnﬁmo15@%6??%%?688&?%%%%@“@ dgréul d

be noted th t processing .for. S2003, the coptrol. unit of

transni ssi oﬁggépvegg S{hn%;e)csﬁra%nsrﬁstlci RS C§EE A ohVEr H DT ﬁé:rtft(ﬁ§g%&‘t he
“destinati ogakgcatisan )i pi@r MBliRR f, Mail reception server 19" instead of

t he ~~destination Iocatl on information of a reception termnal " apparatus

7 . In step S40, foarsexprpicn, tthe ophtenn Techel shetnRinEdEaid i appiat- a2@sMBY
al so determ ne the cache apparatus 4 that is close to the nail reception

server 19 a§ Woanrsmbps itrum spedef apparanhes appaFartuisea moree, f¢tiuh regouessi ng
(1) through (4) described in the 5| xth enbodinment are simlarly applied in
this presenfOfodi Ail¥ddedanppnéenitn (hrireadass, dachhisoreddfieds sxaB@lisy each

t have tg.b d d bed bel ow._ Th 15 t
Server 16 cliPREECouroRFBRE IR EREFFAFOREAS op ERhbLEOFGr SPRECIRG |

conversi on b ghgetr ofi £+ FRblyd8haordbe, MBI HAGCRLIAN SRS DR Ot

carry out the processing wh indicates a request for thée conveérsion o~
el ectromi c Fablledatae t%@l\éhﬁzflhatthﬁt henpieerfedichdedmingt dedilsaeat W@t sg
information included in electronic mail data is nore than a predeterm ned
nurber, theheldstrovive comitirodat anitd Toeferhedobyentiel eeat/es managemensh.
Furtherm)re el ectronic mail data _contains a;ﬂ urality ~5 of destination

| ocation | nRBPR&EAILES. For REEfEh at4BdbenaA jFtatrdh i WFRPFREE®HN E san
gL on st oGl B0 40 PLIELLELCL CAELLORT T T JOR 1

nin OI’ITB.IOI’]

recept ][ ont ?E%rﬁ@pﬁé{é‘ﬂ YSfe . SFE¥EREEREE O IRAEON £ BEERINIANS £ +Y an@iitRal
appar at us

15 tothespecifiedcacheapparatus4 a “distribution commencement

time =~ of content corresponding to first distribution order.

In step S710, the specified cache apparatus 4 transmits

a request for a given content to the content distribution

apparatus 3 in which the content is stored. In step S720, the

90 control unit of the content distribution apparatus 3 reads the

content from the storage unit. The control unit of the content

distribution apparatus then transmits the content to the
specified cache apparatus 4.

In step S730, the SMIL data distribution apparatus 2

25 transmits the converted SMIL data to the reception terminal

apparatus 7. Thisconverted SMIL data includes “distribution

source location information of a cache apparatus 4 in which

a “content corresponding to first distribution order 7 is

expected to be stored; “ distribution source location

50 information of a cache apparatus 4 in which a content



121 Furthernore, the content distribution systemof this nodified exanple
may be configured not to have the mail transm ssion server 18, the data
conversi on apparatus 6, and the content | ocation nmanagenent apparatus 5.

| nstead) the content distribution systgg nmay be configured to have one item
of content distribution server apparatus that has the function of the mai

1 SSi < the f i f the d i 6,
2nd the T uncEr BRoEPOHR e AECPBEa PRt PRRAGETR it dhar dtuEBEcrgd to
Furt her mor e, ybhe 6004 i i1 SUT4bUEL O S SRR 1 b0+ ot Xtk SARAC PNt By

) % e data

be configured not to have the mail transm ssion Sérver

conversi on appaicidispparkhasaonigntyh0sahi 0BcoHRBAY QIR He s 1@Id 40 2hi2Ad
the division determnation apparatus 8 , but instead havé one item of
content 15 ddssrtirbbuitdoseordrrappis atxisedhedcootieat stibsédi buti onserver
apparatus_has the function of the mail transm ssion server 18) the function
of the data conver $PoRt&Bpar 4P usPEOCeFRIRIUNRT dhofitd S6564RN LORAEPSN

apparatus o CUOTARCEPRRTG 13 threc Gt { ReBebhnpr b BiRE ETbl CAAMLABR -

the mail trangp,ssi Vi 8 i Jyber i h O L.an
nf ormat i on- TheT aded | he el et oty e PRt ot ioant o user fepe
destination bLpeatia@usi Nf ofF@ideitd neheldethdidhie @&ﬁﬁééﬁ&&iﬂ?' todati@dsti s
nore than the predetermned ".: Wunber, the control unit of the mai

transm ssi ondsertyebull dr ender t s tioheherecepanion teininddl apparthesdat aIn
conversion apparatus 6. Here, if_ conversion processing for the electronic
r~~ail difa ﬁg‘ﬁﬁr@%ﬁsﬁﬁplcm upi tf&st Phdthonarhe abpsgatus, OPeFtormat i on
" and conversion processing for " the 122 elec¢tronic nmpil data having a
arge number (ORPABLEEIAH KPS GREF ARBRHG ofis ChresEEar goBengRgent
follow ng disg %a”téﬁ%ﬁnhﬁ?ﬂ?”EBéksg hﬁ'ﬂghﬁif%@égszdf%%%%%ﬁ?%%&?%%ﬁe?ﬁ
dat a anong each apparatus (such as ,Pﬁe dafa conversi on apparatus 6) the
content | ocation n@pagemeliesappal deveribamd ableendisl 60r ansoughi @8 799r uer 18
) increases , the congestion of network lines is generated. On the other
hand, in ordedso efecuiedl yfase netc@ptientesotouresronflingr ove ceecend
distribution quality) it is 1~ preferable that frequency converted froma
Iocation]?nféﬂﬁéFPﬁﬁnﬁﬁnih@réﬁﬁbenFnGis???B%?Fan%ékﬁﬁ Riing tq othird

| ocati on infg&gQEH%%'q&)a% t.imum cache apparatus 4" is high. Accordingly,
if the conversion unﬁi 5b performs the processing for converting electronic
mai | data having arhafigs: /PprBHHRAa {S4€R VRS inTPhE fikan rﬁo@iﬁﬂ@&%&ﬁhﬁ@@,
nunber) of destination |ocation information, but does not performthe
processi ng faheconyerd-fiegc ettimdnigc decistabha havitg aSgnaldtemnness (such
as, less than a predeterm ned nunber) of destination |ocation information,
the fol |l owi ng peeufeschr geru@sgertdimgt ed.(pPretReitkhr gequesds tdaing . The

et SR T B I T
CFBnem sai on"E6AFEA T5) et Skbbe, “PRA AbNgest) on origeligR. | cohcent
distribution request" to an optimum cache apparatus, this
optimum cache apparatus has already obtained the requested
content”.

FIG. 31 is a flowchart for describing pre-fetch request

[ 8]
o

processing for the content location management apparatus 5.
Instep S871,the pre-fetchtimingdecisionunit 5gof the content
locationmanagement apparatus 5 generatesthepre-fetchtiming
table.

a0 In step S872, the content location management apparatus



lines is reduced. It should be noted that the "a predeterm ned nunber” is
determ ned based on the processing abilities of the data conversion
apparatus 6, content |ocation nmanagenent apparatus .1t1 5 , and the
processing abilities of the network ,ggor exanple. 123 Vari ous

nodi fications will becone possible for those skilled in the art after

receiving the teachings of the present disclosure wthout departing from
the scope thér¥df valtsaniHafthespeeaffEDh Gimg ofaceBfkeatt CorEesPOREiRg

system conprigsing. . l.east .one disfribuytion apparatus cqonfjgured to store
content; a p ut_rsjalf% y%ttﬂ'f’gtc}-&i]ﬁletlsoé} fé%tefppirtalsg@u@glnhegm’@&gt 58bt 4PntL8nt ent
fromthe dicLs kN Appakahise A LA A LRE-GONLRNL feoROLaLLLY; 7V 2
| ocation information data stofagé unit “configur 0 Store location '

i nformati ona it gre Whé €6ni pdGaEeSikheubpeabb@naknfeimati on of each cache
server apparatus; a description data storage unit configured to store at

| east one item ofIndestoep pB8 DR, dethen inhilsdcomes utles phe-fotahi DImd5> the
information of the distribution apparatus; a converter configured to
convert thePTocheteh Teduratuimit dh @fditber cpoteoh hppariacnsnanagemgnh

requested content requested by a user ,which is included a.n the
descri pti of%%?ﬁ?t?ﬁgd:wmd%aw B Pertdird T I OFPRATahuUS fcPF e efieEGRhe

server app r rry t t] i.nf ipn data; -apd a
reception ?%r &%%T g%%a?%%uéﬁgg%fgﬁéggﬁ{?%?d%%g?%P%gécgétg%ed%%%FF% ?%n
data, whichtigitbergeseription data converted by the converter, and to
receive the requested content fromthe specified cache server apparatus
based an the convetteepesgT4 ptreofetati@ing. tidepronfenthdtsminutapbesyst em
according to claim1, further conprising a cache server apparatus that has
al ready stotlkd thatredquestidd Tondehermivhesewhether or not a  content

corresponding to second distribution order exists.

Ifit is determined that there is such content, processing

of step S872 through processing of step S874 concerning the
15 content are executed. Processing for S872 through S874 is then
repeated until all contents to be distributed are gone.

On the other hand, if it is determined that there is no
content corresponding to second distribution order,
processing is completed.

20 In this modified example, in addition to the results of
the fourth embodiment, the pre-fetch reguest unit 5h transmits
a pre-fetch request to a cache apparatus 4 just before the
content is distributed to the reception terminal apparatus 7.
Thus, 1in the case where the reception terminal apparatus 7
25 suspended the distribution operation of content, the cache
apparatus 4 no longer needs to store the content that the
reception terminal apparatus 7 would receive. “The content
that the reception terminal apparatus'7would:receive" means
“content expected to be distributed to the reception terminal

30 apparatus 7 if the reception terminal apparatus 7 did not suspend



;O said |ocation informati on data storage unit stores 125 cont ent
| ocation information data, in which information specifying each content and
| ocation information of cache server apparatus, correspond with each other;
and sai d converter converts the |locatigpn information of -Lh a distribution
appar at us storing the requested content, which is included in the

description g . |nt | gcat i on |nfornat|on of a cache server apparatus
that has al FE&d( 1St Htﬂﬁﬁl PRFFEHIET cont ent by referring to the content
| ocati on informat d i QN m accor di ng
to claim1l, furthggﬂgoﬁrﬁp%%%*]résoy}%e%grr%%%f:ea $ r#naﬁ%gn u%f’fac?l

configured t@pdeLemE ne aarpl&gheﬁeimie@p@@r@ﬁésneméfﬁt bt BB &%‘ﬁ%@ I on
term nal apparatus anong each cache server apparatus that 15 storest

request ed cuabderifuldy anedpt i mum cash@tses RIrapfgeative Woersd Ine?carb&k
converter converts the location information of the distribution apparatus
storing the’ﬁé@@é§@§dl@0m¥%ﬁﬂlblﬂm ch "0 is included in the description
data, into I catiqn_i _fﬁg% i_on of the optimum cache server apparatus , and

sai d recept i' 6t CETRA EXATP 1600 id e He Wiy FMRaf i) pti on data )

and receives the q t%g tofr p m cach seryer..a rat us
based on the convégtgﬁ8 gﬁ@%ﬁﬁbjfgge aﬁ@l% Ek?ﬁé g%HP: 89%?%5?|on
system accor@ieNg 40t & 8l fbéathdht hﬁ%{n ﬂ§' Qgpaéahggd 5COfh éﬂér@ ts a
calculation unit configured to cal cuI | oad” condi ti on of each cache

server appapaiuSetand redgiedn Qﬁilﬁunkﬁﬁﬁhﬁ geperataat isan ueiévesnf icger ed
to 126 determ ne a cache server apparatus corresponding to the |ightest
| oad cohdi t Powces samdopeynim patfiersedvas Gpperabed;bavhew ei Nagwily .cgireert er
converts the |location information of the ;> distribution apparatus storing

t he request&@néﬁﬁﬁén%ocﬁﬁ?Eﬂ|WPW§ﬂﬁWﬁﬁR1FﬂpFﬁ@tﬂésé}lﬁﬁyon azsnint & a
location i nf.Qrmat 0B Qf ffieORY THE AEHE SPLTa P S ued " dhe sMIL

data distribution apparatus 2. Furthermore, each cache
apparatus 4 may have the function of the content location
15 management apparatus 5 of the fourth embodiment. In addition,
each cache apparatus 4 may independently transmit to a
content distribution apparatus 3 a request for content

distribution.

20 Fifth Embodiment
Moving of the reception terminal apparatus 7 is not
considered in the above-mentioned first through fourth
embodiments. However, in the case where the reception terminal

apparatus 7 is, for example, a portable terminal apparatus or

25 mobile phone, the reception terminal apparatus 7 may move
while receiving content. In such case, for example, since
”proximity level between the reception terminal apparatus 7

and cache apparatus 4" varies, there may be a case that the

reception terminal apparatus 7 1is unable to smoothly receive

20 content. As a result, for example, “screen image quality on



said reception term nal apparatus obtains the converted description data,
and receives the requested content fromthe 10 opti mum cache server
apparatus based on the converted description data. 5. The content
distribution systemaccording to claiggl, further conprising: a pre-fetch
request unit configured to transmt to a |;~ specified cache server
apparatus a pre-fetch request, which indicates a command that the specified

cache servef dppR-SRVSEdbEFereMel oubpEaingl aprpeaatusiomnakberetrrsdti on
apparatus storing g nt Is h ere the requested
content is not st%&gﬁﬁsﬁgtﬁﬁéhgglg%?f’iggéc gﬁglug"egeéﬁggdp?paerrﬂ hc:"oﬂ)ﬂ\%{’t rein
sai d convertgr,convalits i l.ocat A i nf -qﬁﬂi t Lstribdution .

appar at us stor?ng t he ré%%ngédq%%%?g%?Fﬂahlc egggfn%§%%%%£?% tﬁg%n it
descri ptioncdatantiditst @i hoeedh 88 SUpENmRid 8de @lo tHemsraenfdedeeapheoper ver
apparatus ,by referring to the location information data, and said
recepti on téeennhnhlappreattssobt ai Tise tder qohgrttiedind eschiep tippr rdata, iand
recei ves the negyested content fromthe sgecified cache server apparatus
based on t he EEAFETEPRRIERTPE i iF Whthe alrepdy detiramdaracerr t HNYH £RBhEI on
system accordin o claim 7.5, erein the pre-fetch request It
transmits tﬁgpﬁgg%stchi?éﬁ%%§%“¥h Fﬁg:%%%%??%%%qfﬁ?ﬂ@aée?eg?rﬁgﬁﬁggﬂﬁs
before the pgeeptiOn (HIYENAl ARPAARUSELEANSHL SsBcbRAUGH o

di stribution o% t he requegied contght to tﬁe specF??e ca éugﬁgefegPe
apparatus. #ppafaeteentent distribution systemaccording to claim5 ,
wherein the pre-fetch request unit transmts the pre-fetch request to the
speci fi €d céChefseguvrertiapparatus just before a distribution of the
requested content _to the reception 1C) term nal apparatus begins. 8. The
content distributFéf-sydtes actirmIy tld W HahNg Wher sonfiguriad ieasefnher e
the reception ternm nal apparatus _has_noved a predeter.m ned distance he
opti mum cacfie | goéngf&;m' n tl!sgﬁlﬁﬁftfoaetse‘%%%%s a5 CA¢ lélgse}q?/ert%aeppgflgfchs
close to thenhpeasRknen LEEALRElE @R M Upe i ¢RI PYEdrefSe AuRRTANY
optinmum cache server apparatus and conprises: a pre-fetch request unit
configured toetdinsmito thetdwenSepord: opi idemtdaalet s ehear oAppPss abuseat
pre-fetch request, '?(~ which indicates a command that the second opti num
cache s&rveAlsppabationobisyisitermhe ofeqlibst ed cvathenembpdimensd .di yhersbyi on
appar at us storing the requested content, in the case where the reguested
content is H&EECE

: Bitd@i nthfeeekcdiid opt Fhesh cacHPSEEr9 aﬁBSrhfat - LRARd
'3:1 an updat %fgnh&a%qr&fnlsgg{)ggntl phaat et r?n%lﬁt%q:gqt #89{1%9“&){5@&} q{‘%%thhe
us, Wwhic ncl uded Tn e

optinynlpacﬁg server apparat! _ |s_i e conver
descri ption¢@at @oniFAlg@ a3k @F itheoFalieit ofi stthe reeaend sQRtrerl HEC aglae

server apparatus, by referring to the location information data; and
fourth embodiment are the following.
20 In the content distribution systemof the fifth embodiment,
a switchingequipment 9 is linked to thenetworkl. A plurality
of base stations 10a, 10b, which performwireless communication
with each reception terminal apparatus 7, are linked to the

switching equipment 9.

If a reception terminal apparatus 7 has moved a

[ )
ot

predetermined distance, the switching equipment 9 switches
over a base station which performs wireless communication with
the reception terminal apparatus 7. Furthermore, if data is
transmitted from the reception terminal apparatus 7, the

20 switching equipment 9 performs routing based on the location



. (1 said reception term nal apparatus suspends receipt of 128 the
requested content fromthe opti mum cache server apparatus, and obtains the
updat ed description data, which includes the |ocation information updated
byt he update unit, and receives the reggested content fromthe second
opti mum cache server apparatus based on the updated description data. 9.
The cont ent digtribution gﬁiten1accondin to claim3, wherein in the case

where t here HPERDEFFHR%AtS 95 A U SPPEF At dRELUARRI dR tResdaFad in
id ti - il . i t jnal . .
Spparaus | o SEEHEEREEYP] ARECLH NI Pl bignE oS Mok Ec it on

det er mi nat i ofy pBiha HEL 6T (G HEE A SEUORARRIISTUBECAERE SELYHF 1 SRPA Ah i3, Phi ch
is other than said optimum cache server apparatus from anong the cache

server apparappsretose’ owhbehr eaepiesnotier domahn 8PPl éh Usith | sadidbase
conprises: a pre-fetch request unit configured to transmt to the second
opti num cdachetseioerl@ppatfbus a pre-fetch request, which~indicates a
command that the second optinmum cache server apparatus obtain the requested
content fromthe di%strilbetFane’ wheggpahgt usbaser isigtila midirestheicicothent ,

in the case where, fhe Egguest d content |s7not stored in the second optinum
) t

cache.seryerr%ﬁﬁ%fé?%s fdng ﬁ%&?F?HHﬁ CHHIT Ut eU | oCtipaR SC LoD
ocation | nfonambeoNagk tBE 19R! LBUBAACHE Raiitla IRIHA LS Wiidy iy 2.

i ncluded in the Converted description a, into tiron 1 nformat1o

the second optédutetachedsealvetanPParaisisgwhyck Bi@réduiprhént he dDestd oa
information data; and said reception term nal apparatus suspends receipt of

LI - ~e reljuestedatomrentféroatihn oft thenrecebbicer vermapparapparati@s and

obtains the updated description data, which includes the 129 | ocation
i nfor mati on TP8EEE ByHe SPHREHN Ot TheRdtranai ey thiseat EgGESt bacebhoRnt

fromthe second optibumcache server at us based on.the_update

description Hat 2 rabIo E8 e S L P Bl ) ZR b et 4 RE8 8 oraem
8, further copprishng: a difference information generation unit configured
to generate difference information which indicates differences between the

converted descri ptientidatraornad the dptlatednversion apparatus 6 includes

15 an update unit 6e in addition to the configuration of the fourth

embodiment. FIG. 33 is a diagram illustrating the

configuration of the data conversion apparatus 6 of the present

embodiment. = The "update unit 6e performs updating of the

converted SMIL data, which has been transmitted from the

20 reception terminal apparatus 7. Referencing the location

information table (or the location information of a second

optimum cache apparatus), the update unit 6e updates

“distribution source location information’ of aoptimumcache

apparatus, which 1is included in the converted SMIL data, into

25 “distribution source location information” of a ' second
optimum cache apparatus" .

It should be noted that the update unit 6e may also update

the “distribution source location information” of a content

distribution apparatus 3, which is included in the SMIL data

50  that is stored in the storage unit 2b, into “distribution



description data; 70 wherein said reception term nal apparatus suspends
recei pt of the requested content fromthe opti mum cache server apparatus,
and obtains the difference information, and receives the requested content
fromthe second opti mnum cache server ggparatus based on the difference
information and the converted description data. 11. A content distribution
system conprising: at |east one distribytion apparatus configured to store
content; " ?BCHISEurbPseyien dadieamsdivdr appdr ad usecontdi gepebmun olscdien
cont ent frorep %? (%i sétri bution apparatus) and to store the content
tenporarily, PRA6¢afi'on i nformation data storage unit configured to store
l'ocation i nfieriRbis@n ¢at a, which indicates the location information of each
cache server apparatus, a description data obtaining unit configured to

obtain 3 froma tFragsNMBasienat £&dheRte aPPRE PN SE 018 @R dMIH Gy dalcdn pdHCch

i ncludes the location information of a distribution apparatus storing a

pr edet er i néd scaritertionanetino@y tvaricharde guhectdntenandes tribet i onatyisciem 130
information of the distribution apparatus , which is included in the

descri pti onh@atagd theocanfésuripddonnferpuiPes abouespekt fetuhlchdife nedrever

t f ' to the | ti i nf ti dat a; d ti
o1 mi nal - app P 7 BEGHoG PSS FOb AP B toiiveh T8 MEcer 57§ Bre AATECAA ch

s Lhe descLipl 0 Aaka, CORKRELEANRY 1 hORLERRYCLL Clna Althdh EES S D2
predetern1ne cont ent romthe speCifTied cache server apparatus based on
the convert ¢dedess iIIQN Aalch thereof is omitted.

10 The processing of step S100 of FIG. 12 is executed. 1In
step S100, a reception terminal apparatus 7 receives the
predetermined content from a specified cache apparatus 4 via
a base station and the switching equipment 9. The reception
terminal apparatus 7 thenmoves apredetermined distance (8900).

15 The switching equipment 9 then alters a location information
of the reception terminal apparatus 7 (S910). The switching
equipment 9 then transmits the altered location information
to the reception terminal apparatus 7 (S920).

The processing for steps S900 to S920 is as follows. In

20 step S900, in the case where it is detected that, for example,
a detection unit({not shown) of the reception terminal apparatus
7 detects that the reception terminal apparatus 7 has moved
a predetermined distance, the control unit 7a of the reception

terminal apparatus 7 transmits information indicating a

movement of the predetermined distance to the switching

s
o

equipment 9 via the communication unit 7a. The “movement of
the predetermined distance” means, for example, a movement
whereby there is a high probability that the reception terminal
apparatus’ willswitch' base stationwithwhichthereception

50 terminal apparatus 7 carries out communication.



70 12. A content distribution system conprising: a division determ nation
unit configured to determne to performthe division of content in the case
where the anount of data of the content exceeds a predeterm ned anount; a
di vi ded content generation unit configgred to generate a plurality of
sections of divided content ,by executing the division of the content , in
the case where it h as been determ ned by the division determnation unit
to perform divisibh;skogidsbecpavedt thatohhegavetchbngonquirmdascei paivon
~~0 data which inc]Judes information concerning content, into description

data whi ch TARREEEES P IBRPRHC SIHEFM NP ik 85 cOREERE 10PN IERR1RAd,e

where the c be V! i ity of sectiaqn f
di vi ded congghg?ggﬁg%% rggég ?%ﬁfg%rﬁﬁﬁé%§§5§%¥é ﬁﬁh%ﬁﬁFthgégn%éegSngn
the '.', :> gopyeehedtdegcihat FQ@dg%Ei‘miW@BChd_i§t£H§egescr! ption data
converted by the first converter, and to receive the sections of divided

content From at |eaststepe apparatihe séwitopihhe pcitgnyis ob, ding dgdiennt ent
based on the converted description data. 13. The content distribution
syst em accoidfpagmasichaiindigading, ther teerergomtpr o§i rgie apredasermneedache
server apparatus configured to store the divided content; wherein the
reception t@FﬁFﬁHFeéﬁbgF§P§§16$F§hd%lﬁ?ﬁﬁlthet%ﬂ9§F%%ﬂ5¥R§R§Wﬁﬁ¥Qﬂﬂ(85FH, and

i i f. _divid I h
ppar atus stor i RREasEdl shetrEtbe el o ant! aRBEaRER Y Pe chbErPe
descripti onsdapa. tHé swiRenaeRf 88hi Fheht  PYLLARMIYS! €7 204U HPYoEQ bl M 1~

12 , further conprising: a di'stribution apparatus configured to store a

plurality ofinseemkensnofodind dedeponbntermind Eafpadzd BAChEL S &heebase
apparatus configured to obtain at | east one section of divided content from
t he distribatathoki5 Idpparaldde moitkd bhatdihe méthdd vifdevemeneperformed

tenporarily;
by the reception terminal apparatus 7, the method of detecting
movement, and method of altering location information are not
particularly limited in any way.

15 In step S930, the reception terminal apparatus 7
transmits to the SMIL data distribution apparatus 2 a request
forupdatingan SMIL data. Inthiscase, the altered location
information of the reception terminal apparatus 7 is transmitted
to the SMIL data distribution apparatus 2. In step S940, the

20 SMIL data distribution apparatus 2 transmits the "request for
updating the SMIL data’ to the data conversion apparatus 6.
In this case, the control unit 2c of the SMIL data distribution
apparatus 2 reads the SMIL data concerning the above-mentioned
content from the storage unit 2b. The “altered location

information of the reception terminal apparatus 7" and the SMIL

1o
fuh ]

data are then transmitted to the data conversion apparatus 6.

In step S950, the data conversion apparatus 6
transmits to the content location management apparatus 5 a
request for a location information (or a distribution source

30 location information) of a “second optimum cache apparatus .



a location informati on data storage unit configured to store |ocation

i nformati on data, which indicates the location information of each cache
server apparatus; a description data storage unit configured to store at
~?0 least one itemof description datgp which includes the |ocation
information of the distribution apparatus; and a second converter
configured to convert the location information of a distribution apparatus
storing a plurality'hgfs sesdants aftimgquesaete dippaest contend deffiesend by a
user ,which is included in the description data, into the |ocation

i nf or mat i on°8FN&t 2aPRAEREHE 4pEEPM Ehecackesdyveptapparatusptbypumetasheng to
the location_informtion data; in said reception term pal apparatus
obtal ns t helBBAVBFPRA F2 GBEER! o1 G dith. CWREEH | S-GREchF PEFBALAALY

conver ted byt RS . adB32RERO0UCAINEILET 0 ABUCHECHINGS SACH LHEG] OB 8L

requested divid cont ent omthe specﬁfl cac server appara ased
on the cpnvested feseht Dbh @B réanhal afpaddru£ont ert tHi siaiskUt 1002 3¥8HER
according to claimr> 14, further conprising: an optimum cache

det er m nat i bocahibncimf oguaeilot coflether rernepatiochetsimbngl capdwerSaiy/ar is
apparatus that is able to store at |east one section of requested divided
content, astBEANEPLLAEM Eachee sepvimummaaha geterpised ion apairratius Seea
anount J O for each_cache servenﬂgggaratus , in the case where it has been

deternined by the ditfi SPOAMUBATHNEPLERATGRAPELPLE WA a8 TR feferuieas
content intg the pl | sections_of requested divided content: gnd a
condi tion f%r |%?%#%%PEéﬁﬁgfﬁﬁgﬁ%?QP%§ﬁ,?%uﬂﬁﬁ gg%fgr e ﬁ:ét eeggﬁr??on
for divisi onocwbieh isrerk@ndbhicantherrsiam€lidg tkhdihadugshetaceateahai nto
a plurality of sections of requested divided content; wherein said

di stri buti ohhepparatusty detller. sTorgEsowbhbemoted® Chatatbe diptiidesh canhent
generation unit generates a plurality of sections of requested divided
content by eRéeumingtire ¥PditsPenmey fRECr EgtiesmdénecbheefeCOnd apEdmylince

with the condition for division, said second conyerter converts the
cache apparatus based on %he \é:eLttions of eac ort] the

| ocat i on cad con
cache apparatus 4.
15 InstepS970,a locationinformationof thesecondoptimum

cache apparatus is transmitted to the data conversion apparatus
6. In step S975, the update unit 6e updates a “distribution
source location information’ of the content distribution
apparatus 3, which is included in the converted SMIL data, into

20 a “distribution source location information = of the second
optimum cache apparatus.

It should be noted that if the “location information of
the second optimumcache apparatus 4" is represented by using
an IP address, andthe 'distributionsourcelocationinformation

25 included in the SMIL data is represented by using an URL,
the 1IPaddressisconvertedintoanURLbyaspecifiedapparatus.

Furthermore, the update unit 6e may perform update
processinginsteps S930 throughS975asdescribedbelow. Namely,

in step $930, the reception terminal apparatus 7 transmits to

a0 the data conversion apparatus 6 “a request for updating SMIL



information of a distribution apparatus storing the requested content,
which is included in the description data) into the location infornmation of
at | east one optinmm cache server apparatus , by referring to the |ocation
information data, and ;~i) said recepigzon term nal apparatus obtains
converted 133 description data, which is description data converted by
the second converter, apd receives each section of reQlested divided
content froMatse optiduntiachuseniad §Y3drdats basédsdeathef qeywirtneichg
description data. 16. The content distributjon systemaccording to claim

| 5, wher ei nt r?éfoé:cﬁfcﬁl_tri%rﬁfor“tﬁ%issﬁ“d)n_ detd SIRAR thhitP idetés MatePer TSyt f
Goner at i on_ cAir LA GEBRE e OLER 550 ERELR STCp RS shrtpER A o

generation uni t, er o stributTo

term nal appafdrehcddd he Tsc#OMM M n b Sh44 Pkt | 90 Syst %Wrﬁéﬂgﬁl@?si on

claim 14, wherein the divided content generation unit executes t

of the requesicett appheatus) thaupdadke sectiamal drmresbed’ i gidadh o ent
is consecutive. 18. A content distribution system conprising: 1G a

di vi si on detseruriqeatliogma timint inbatingtuied’ t cofleher ophemtn Eeciorapddmatdiaj si on
of content in the case where the anpunt of data of the content exceeds a
pr edet er mi nédiGourf; B etviedd idontBRt geRBrarFeRf Uil c&sftiagur é8teo a

generate a phlurality of sections of divided,content ,by ~~0 executing the
Gt ston of 't Hedeoribuion PePESe abeCarLPs AR HEBabatR deplr Mt 4P the

di vi si on detgrinat | HendidpgLePeid ormdivision; a distribution apparatus
configured to store the plurality of sections of divided content;

10 It should be noted that in the case where pre-fetch
reqguest processing is not executed, referencing the “content
location information table” , the update unit 6e may update
a “distribution source location information” of the optimum
cache apparatus, which is included in converted SMIL data, into

15 a ‘“distribution source location information’ of the second
optimum cache apparatus in which the content(such as requested
content) is stored. Furthermore, the SMIL data distribution
apparatus 2 may store the converted SMIL data. In addition,
the update unit 6e may update the converted SMIL data.

20 The processing of steps S980, S990 (same processing as
S550), S1000 (content request processing), and S1010 (content
transmission processing) are then executed. In this case,

processing of step S980 is executed in the case where the

above-mentioned content is not stored in the second optimum

1o
St

cache apparatus.

It should be noted that the processing from step S960
to S1010 may be executed as described below. The optimum cache
determinationunit 5e reads the ' content location information
table  via the control unit 5f,and determines whether or not

50 the “content that the reception terminal apparatus 7 has



at | east one cache server apparatus configured to obtain at |east one
section of divided content fromthe distribution apparatus ,and to store
the section of divided content tenporarily; a location information data
storage unit configured to ~t~ stor_edgcation information data, v,~hich

i ndi cates the | ocation 134 information of each cache server apparatus; a
description data obtaining unit configured to obtain froma transm ssion
term nal app@EcgiEd dederdtmrashindhe,abwhiecmemicl ardess ¢ bend opatimam cache

information of a di stribﬁ\tl}l on apgaratus storing the_plurality of sections

of divided CORBMCISy conPerttt EBARI JHE® tdtcdfveietempinetathas the

i nformation [sSi Ll but | ra which is included.in th
description agiaqt\}a&%!]eﬂ*%lf{%%&at%ogﬁeﬁgrsm%#lggﬁdo & %thel ggangn%pgﬂB@P fqagcdlet:ache
server appargigiraiius, By ocRls@ihigngr i dfieshopal i afe ip'}fo%re@%éﬂngggag%tﬁo)a,”d a

reception term nal apparatus configured to obtaln coOnverte scripti’o
data, whibch 9®73legeammpt i pnodesaingnvsy t gd4by ,t hen€orvernt eare ankkddndearel ve
each section of divided content fromthe specified cache server apparatus
based 75 on Riwcasaing tEtenascod¢eedontaatbep 191020 descri ption data

di stribution apparatus configured to manage at |east one item of
description data tlat thidél ugasel ocaeferenaingnatheon ofcemteppariaastion

conpri sing: .an. obtainin it configured to, obtain description 20 data
converted by"'f Y Jc%rhgégggr fHomtHre ggpgtagﬂ\;@rﬁp@naﬂ;@% Chhbersecantk

l'ocation i nfy#dtidn caknd dsl(%ﬁa'f@%gpn @@aﬁahgﬁest hg &d egyasted a

content requested by a user which is included in the description data)

into theol ocatdien dithalivH | Huie a1 SReEi dn eth £a6he 564V elo fARARY aldiberly
referring to location information data which indicates the |ocation

i nf or mat i on ®ffs Waidh thoh argraratwpPar whashst orimglwdad émt thenPdiarddtyg, and
a transmtter confjgured to transmt the description data, converted by the
data convertiited dieeepprbhorspureedionat iggprtemmation of thesecond

optimum cache apparatus.
On the other hand, if it 1is determined that the
15 above-mentioned content is not stored in the second optimum
cache apparatus, the optimum cache determination unit 5e
instructs the pre-fetch request unit 5h to transmit “a
pre-fetch request” to the second optimum cache apparatus.'
Processing from step S970 up to step S1010 (from S520 to S570)
20 are then executed. In this case, if the above-mentioned
content 1s stored in the second optimum cache apparatus
through the pre-fetch request processing, the control unit

(rewrite unit) 5f of the content location management apparatus

5 rewrites the ‘content location information table in the

[
<

storage unit 5b.

Furthermore, even if the above-mentioned content is not
stored in the second optimum cache apparatus, in step S975,
referencing the rewritten content location information table,
the update unit 6e may update a “distribution source location

a0 information of the content distribution apparatus 3, which



135 20. A description data distribution apparatus configured to transmt to
a reception term nal apparatus, storing description data that includes

| ocation information of an apparatus storing content requested by a user,
information r> concerning the descripgpon data, conprising: an update unit
configured to update the location information of the apparatus, which is
included in the description data, into the location information of a

speci fi ed caghelBeivdedappar athe, dyovefmentihoned |VEH | datkl i rfndromata on
data which indicates |ocation information of each a caghe server ; and a
transmtter cBAFLHUPBELIPE Eoard tlawtinn rikpimaticerr m odl thppaesond t he
description q%'ri%u;nhact %}s updat edC by the update unit. |5 21. A description
data di striBHtiOn apBg at §EPESAFYGured to transmit to a reception term nal
apparatus, storingndesesidion, qﬁ{@ublg%:)te'dnghfﬂﬂeéajcgc%yﬂfgh L1f it of

an apparatus storing content requested by a user, [nfornmation concérning

t he descri pbiyoupdatangcenpr SMINgdaty), alts uptaismiidd G dweedMe, wRdat e
the location information of the apparatus, which is included in the

descri pti onddstaibuttiont bpphraduisod tofttreratdamp tofora tepedinfaledppaciaduser ver
apparatus) by referring to |ocation information data which indicates

| ocati on i nfer MB¥PeRSHING I COLIOJIHAGELFELON SUTREH e e iWaast vl on

ti it fi dt diff i nf ti whi ch |
Pndi cat es. df PFEPEN0Rs LBETRBAY SRPABUBECY P4 b i APPRE SRR DD

[ ndi cates df & b Bpe (4 4 "
136 & [ranoi (1o o guida o T VAR eRP A akes P ePaECe A HBREIOAT

recepti pmn tennmtRals apRar at the 23ntAolonhaRt 71 egathenreRapEe RNt c3RRARAL US
configured to transmt the |location information of a specified apparatus :>
to a conver hppanhlitals Toaverasesescr i piuopenat en thak inFolrudas onie, kbdan on
information of a distribution apparatus storing a requested content
request ed b}ngdigedes eokpmpspagiodnfvpni bien cddikd rddbudionnaempgngeiment
configured tQ determ ne an opti mum cache server paratus , which is a
cache 7~ sefv®f appardtusy nsi’sorbﬁﬁfrﬁunﬁf’grh%lggc i SSPEARLIRY time
appar at us t9n§§%§:,iol?@.sed on at least one itemof information from anong
information 1 ndicating the degree of closeness to the reception term nal
appar at us; i nf or math®tdpeioani, Nthseadohath€ daseaibimudh §oircadeasaoner

apparatus; information

information of the second optimumcache apparatus, thereception
terminal apparatus 7 accesses the second optimum cache
apparatus and performs control processing for session
commencement. In step S1050, based on the distribution

20 commencement time information , the second optimum cache
apparatus transmits to the reception terminal apparatus 7 a
content identified by “ content identification
information .

Based on the stored suspension time information, the

control unit 7d of the reception terminal apparatus 7 then

[
bz §

instructs the replayunit 7b to replay the transmitted content
starting from a suspended portion of the transmitted content.
The replayunit 7b executes the above-mentioned the instruction.

Therefore, the reception terminal apparatus 7 receives

30 the updated SMIL data after the reception terminal apparatus



75 that indicates the degree of a |load condition of cache server apparatus;
and information indicating whether or not the requested content has already
been stored; and a transmtter configured to transmt the |ocation
information of the optinum cache serveyg apparatus to the 2() converter

23. A content |ocation managenent apparatus, conprising: a transmtter
configured to transmt to a specified cache server apparatus a pre-fetch
request, whi‘chSLABEBEASeEhe regeiPEctim e auest edheorprrt f ifarbre bloh @ ramuar
apparatus obtain a reguested content requested by a user fromthe

di stri buti of3H5arBPAT AP i P THE ORtRR SRS e ERE datian the resed titar e

t he request tent_ | sto i he, specifie ache server

apparatus. ~ r%]}?la?hgp@o%r#gcﬁs Po%ggFgﬁe%mﬁléaeﬂ%%‘fe%lg?)gr%‘?rh%ent 1%‘/3"58:&% di ng
to claim 23,chefeidpditfunt rANSE tdffadd@nsmts the pre-fetch request to the
speci fied cache server apparatus before t)~e reception term nal apparatus

transmts a requeghef aepdiagt prrbetsenngf ishpetegimned ely ctit L ediny @11t
speci fied cache server apparatus. 25. The content |ocation rmanagenent
appar at us acddoridi tget vasharne3lesdiiedd bhlow.r fiosnekeppler aBased dhe

pre-fetch re%uest to the sgeci fied cache server apparatus just before the
di stributiof o CREMEEGuesPEITEBRERMD Y ThePteinscepiabd tarthilmgludes

apparatus b inss. 26e. A co t.enet Iq, %_ti onsmanag%maq:t. appar at gs; compr.i si ng:
an opti mum cache BRABITH AL 19N uni't  ContitgTred o ‘d8Fer APRB &S caihd & ver

apparat us cligse. §9.L0G J-868R 0RalBat Qi NalcAPRAr ALys: phi o A8 fiRed, as

an optimmc e ser apparat us 1 e case wnere the reception term nal
appar at ys hasriffbniedy edet erpbnedpdiagt aReAt 78 r a9s theh cedbigyred to
transmt to the optinmum cache server apparatus a pre-fetch request, which
" ~0 i ndi cat eprereggmesitiatbingt hEropt i rhe castrersdrorertippabased obt dilre a
requested content requested by a user fromthe distribution apparatus
storing the Y FeRLSL LU EMat3n the case where the requested content is

not stored in the Fpll%éhréurrpno%:%c,h%h%%r ¥ﬁé ﬁllpaa%%ta%singZudéscﬂ% %Q::[sple%csaj:[oinon
managenment apparat us, conpri si ng:
time is transmitted to the second optimum cache apparatus 4,
15 the communication unit 4a of the second optimum cache apparatus
4 is able to transmit a content starting from the suspension
time.
It shouldbe noted that'if the reception terminal apparatus
7 switches the communicating party from the optimum cache
20 apparatus to the second optimum cache apparatus, the optimum
cache apparatus transmits to the reception terminal apparatus
7 an RTSP command, which includesa ‘REDIRECTmethod . This

allows the reception terminal apparatus 7 to switch the

communicating party from the optimum cache apparatus to the

=
i

second optimum cache apparatus.

Furthermore, the location information of each apparatus
in a network (such as, the Internet) in which the SMIL data
distribution apparatus 2, the cache apparatus 4, and the data
conversion apparatus 6 are linked, may be represented by using

30 global IP address. Furthermore, in a wireless network towhich



an optimum cache determ nation unit configured to determ ne an opti num
cache server apparatus which is a cache server apparatus close to a
reception term nal apparatus , in :;() tl~~e case v,~here there are

nodi fications to a requested content %38 requested by a user , which is
stored in a specified cache server apparatus while the reception term nal
apparatus is receiving the requested content; and a transmtter configured
to transmt tBetREibpRLiAENEERERBERBE Y erPafpatatisns pradf eech regepstion
whi ch indicates _a_comuand that the opti cache _server apparatus obtain
the requeste e58ﬁ?82taPpaﬁFFH§ i%¥?ﬁ5ﬂﬂ%§%’3%ﬁh9§F@§1§Poggﬁ6rﬁﬁ§lpﬁqGésted
content, in LBEnCASEaLUEEE dhP SLPUBILALRAN 8D 1S4 NP LY P DablEss
opti mum cache server apparatus . S“R*dat a” conversion apparatus
configured tpsgenvest @asChipkiees dat 2ebhakehfehUdgSukoRat LOPairkf BEMKEON
of an apparatus, and to transmt the converted description data to a
descri ptifon davahaimiidageddmessni.t whi ch manages at | east one item of
description data, conprising: 75 a converter configured to convert the

| ocati on i nfor mat i BRAT 6ReAMAFrst (fHaSN b Satar atiistsibuihgnapnrapadyisdmay
content requested by a user ,which is included in the description data,

into the | oc8EIrGATtI nFPhatiith SECEPLIFED FPEBIRELhRPRRTIEYS ap ey edth e

referring to i 2000 Lon i i adi | ocation
i nformation B%Qggéhggégﬁg sgégégﬁg%bafgﬁ%ng g%&ﬁdﬂg%n é% t%%%%BPSFFFﬁs;and
a transmttep crayi gvnel t@ahkaleMal Jdpadt dasal | giiPncsatBe "REREEHERG
unit the description data that includes the |ocation information converted
by the ctnvettemindd. dppadatascohversi tine appareatergacosdr di pgedetkaminaa,
wherein the converter converts the location information of the distribution
appar at us st 8i-FR§NFRelFe@BESEEAdcomEIte SN E I defeicidad ithet mevement
description dgt h into the locgatign_information of .a cache server agparatus
a8aghe 5

that has al rBadyPSt GPEEPERE™ EGERIPE CBREEALC LY 18t BPFFRGTEG Dagsd Phe
cont ent | ocat o hatQLIRL N alhg id) WUAN DT T8I of SpRAELYLNgeCagh

content and [ocation informtion € server apparatus, correspon

each ot her. §@ceﬁt§%h%é%%ﬁﬁ%ﬁé?ﬁaﬁ@@@é@EQﬁnfodeEMéﬁ%&é&éé%&@ﬁ%ignal”
description data that includes e location information of an apparat us)

and to tFHansfiicbmt e nedawwatkt ewndgsorendt iappadattast,0 fardiest@ampugt.i on unit,
whi ch distributes description data to a reception term nal apparatus,
conpri sing: ARPEBEALSnGeFMUtSdonfi gured to obtain froma 10 transnission

?er”‘“a'.apparat”Smhg%%%kimaéﬁggab%FEM“?He&@%§§¥§%${§%$£§§ié%@ar tus,
information of a distributi on apparatus storing predetermi ne ontent;
7 cannot receive content from the cache apparatus 4 any longer,

due to the reception terminal apparatus 7 having moved a

20 predetermined distance. For this reason, there is a case where

the reception terminal apparatus 7 must suspend reception

operation of the content. 1In suchcases, according to the £fifth

embodiment, the optimum cache determination unit 5e determines

a 'second optimum cache apparatus” that the moved reception

oz §

terminal apparatus 7 can quickly access. Furthermore, the
update unit 6e updates the distribution source location
information, which is included in the SMIL data, into the
distribution source location information of the second optimum
cache apparatus. The updated SMIL data is then transmitted to

30  the reception terminal apparatus 7. As aresult, even when the



a converter configured to convert the location information of the

di stribution apparatus which is included 7:; in the description data, into
the location informati on of a specified cache server apparatus ( by
referring to location information datggwhich indicates the |ocation

i nformati on of each cache server apparatus storing content tenporarily; and
a transmtter configured to transmt to the O distribution unit the

descri ptionrdaertihat temmindds abparatuasi On had omoweidora cpnedet edmbyetihe
converter. 31. A data conversion apparatus configured to convert the

descri pti ond#atarfRat itndsud@Bleotat FERtLARGr KAt PBtadh amoappatafusm and
transmt the_converted gﬁscrigkion da ''.> description data

tg to,a
managerment GATES RRPER2AERagé ﬁtSFESEa BREENFBFPReeRPPEELBA) dBREST n
t he case wh i r.m.ned -di.vi Si i ion . unjit, to
perforn1div?§?g%éo qi”g?ﬁ@%?%?%ﬁﬁg c%§¥g§%ghfi%%%ﬁ%gg%gﬁgg?gkgfS?ﬁgnh
cont ent hasop¥crafiedaanpr agphearuged anount, and conprises: a divided
content generation unit configured to 140 generate a plurality of
sections of (divstedodaftiedt Empmplecotfi mpet Ba fadhvEsbodimentthe predet er mi ned
content) in the case where it has been determnm ned by the division
determi nati on uni Pt 8hgerPratend Wister irt taie s cReeoredindntefirsa
converter configured to convert d scrig%i n data_that includes information
concer ni ng Tﬂglg@gete@?qﬁ‘w&d eonteMt , Ti itg Q33s 0 difg (REL i Aefades

i nf i 2r N0 h L VI ; d, ' . fi d
ransmi {0 LT BUSaSE: | PP Bh Ao RarABEiaoh i UHE Rosor | BEFONBAER

convertad bynkhema@Rvart§éneBatioA dalsr coaver siFag appgr atdis o0/f hgprRad to
convert description data that includes |ocation information of an

appar atus, ahllustaasing the comVegtesdttescof ptheorsMiat datta dipdrdeacionti on
data managenent unit, which manages at | east one item of description data,
in the case@RRBFATRE RaPihddirt deteihihedibied axompien dEher fiiRderenceanit,

to performthe division of a predetermnped content. if a n data_of the
content _has BCBEREGCR Sreetr bl HO AT TOSAP CBRPP Sabet ST 3P0 ded
content gen {,.0N; WNi ortigur r i S i of

di vi ded con‘?fel%{:hbylgxggatgi ?St?‘hél%g*a#s‘? wo@'&fhﬁp%g%gég%% ﬁéea gha gﬁté) in
the casg whebgvkttbassheem el ewhliaadi Hcdhiertied syorthéeiLidreaateesivhit to
performthe division of the predeternined content; ~?C> a converter

confi gured &ppevatesté t h&heatidtfiicrenod tnfornanion gendirattriobutnidn2dppanat us
storing a plurality of sgctions of requested diyided content requested by a
user ,whi chapseragegdaéd | ALEESERT PRI dRTAAMATLPRAL 0/ | BRAEROANPAFBERAL LB/ of

at | east ong%%gc!&fnicggaggga ieilﬁfcﬂgrupdyté‘gpﬁﬁfﬂ Usada Dhd SRS al ML,

| ocat'i on i nformation
data.

20 FIG. 36 is a diagram illustrating the configuration of
thereceptionterminal apparatus 7of the firstmodified example.
The reception terminal apparatus 7 includes an SMIL data
generation unit 7e, which generates a “new SMIL data based
on a ‘converted SMIL data held in the control unit 7d = and
95 the “difference information .

FIG. 37 is a flowchart showing the generation processing
performed by the difference information generation unit 24,
and the generation processing (method) performed by the SMIL
data generation unit 7e. A description corresponding to the

30 sequence diagram shown in FIG. 34 is as follows.



141 indicates location informati on of each cache server apparatus storing
at | east one section of divided content tenporarily; and a transmtter
configured to transmt to the description data nanagenent unit the
description data that includes the |oggtion information converted by the
converter. 33. The data conversion apparatus according to claim 32, further
conprising: a first obtaining unit configured to obtain the 10 | ocation
i nformation of at!®&dfP §Aéogpt%ﬁmﬁ%a@ﬁ@pétémeteapbmhta@a,ratus Hehaase
where the optimym cache server .ap rq%#s that is .a cache server aggaratus

n

whi ch can st8Y&%at % e&Sf SETHELS StARASred Chht et teFed det BFATHER,
based on avahkabhe:3beRAMUREERE 1BALGAGNA SE0NEL: APRYALUS, cn B0 45 8

second obtaining unit configure ainac ion for drvisio ich
i s cpndltlOﬂof@nedtabgpﬁgphheefﬂgﬂgitggpagatﬁ§t7lgbeoeeagyﬁalfs¥ 8600,
sections of requested divided content; wherein 'O said divided content
generatifon 8010, genédraees)a plurality of sections of requested divided
content by executing the division of the requested content , in accordance
with the conditi ohf toF ndiodesisomg sfi s verleto £9iverre thiem eveatnied,
information of a distribution_apparatus storin% t he re%uested content,

[

whi ch is i ndPRBEY PnOGesBPri ptTond84tatsi REGLOREER dRaft6R PidCmat TBASOf at
| east one optj he _server ar at referri to | o ion
infprnationﬁ%gggggggg.gfhe?ﬁ%taﬁggnégrgﬁgﬁegéﬁé a?ﬁisﬁpéﬁr%%ﬂg'tog?%ﬁz)
clai m 33, V‘?Eb@éﬁs&ﬁ@ &onRdidd 859001+ £h YRl 98 b8 & Sﬁﬂg:&éét%h sMi4?data)
concerning length of divided content, which is decided based on an order of
di stributionst cexedecepl i dm t eeipnatlappar athes di3feréheedaiafoomeeishon
apparatus according to claim 33, wherein the divided content generation
unit execut esnheatiionsivod tof2d heompapest tHecvpdeteds SMIlatdatahas@cthen of
requested divided content is consecutive. 36. A_data conversion apparatus
confi gured £BN¥ERTEALSMHES LSt i BRARREIHAS i nchbfiEerenee | Ry HHt 1on

| nf or mat i O”bQEeénoﬁpB%%#%ﬁ%%ﬁi&%m s 1 Ng CONYE 4 §6h 9RRAd R fata to

a distributron uni utes description data to a reception

term nal appahatited igMItheaL@semdbene idrdiamileen daien Mredrbieptdbui sion
determ nation unit , to performthe division of a predeterm ned content if

anount ©f datamahallheppenaent hato eddveaMd. dapredéstribnédoansppiraand
conprises: 15 a divided content generation unit confiqured to generate a
plurality of-sBe¥ilpEmereditt gaF e8ntiedied By EReciNingatiReddrtriP8sior t he
predeterm ned content _,in the case where it has been determ ned by the

di vi si on dePBPATALEFoR-unit to performthe division of the predetern ned

~?0 content ; an 99%@ 39z%!,ttﬁgraiiifgslgx%%eoig%@wtisﬁrm@tkaﬁex%m@hon

term nal appar at us, escription data, which includes |ocation

i nf or mat i ontef tRe di Sd&p HLbh Ofe BT Atadiphadtanisng vhe thelradnino vfungeckicons

of divided content; a converter configured to convert |ocation information

of the i st pfbutieonSMppadatas disthiidntion apparatus 2. The SMIL data
generation unit 7e of the reception terminal apparatus 7
generates a new SMIL data based on the converted SMIL data
held by the control unit 74 and the difference information.
Processing subsequent to step S1030 is then executed.

25 It should be noted that “XSLT  is used for the
generation processing for the difference information, for
example. Furthermore,forexample,“SOAP"isusedfortheupdate
processing for an SMIL data . For example, as shown in FIG.

38, a SOAP message may alsa be used in the update processing

30 for an SMIL data . FIG. 38 shows that the URL surrounded by



included in the description data, into the location information of at |east
one specified cache server apparatus. by referring to location information
data which :~(l indicates the location informati on of each cache server

143 apparatus storing at |east one segjgon of divided content tenporarily;
and a transmtter configured to transmt to the distribution unit the
description data that includes the |location information converted by the
converter. 3PlAdSAcpegBpft{ HPLEBFaY Nk Iepdacadubyconé i npsr e dlitsp rearal V&La
requested coptent which is content requested by a user, and description

data that iMCrGdedS GEAHOGR IS St iedv Loy ret&FFPough a net wor k
conprising at | east, ppe 7() gbﬁ,rl but i ngg&ﬁr at us, &i.tdﬁ%%ﬁgst he cor%hggt,

and a plurality of ¢ache server apparatus, ich ob cont ent om

the di Stribuliap . anaklells AhiSlQIG dobt rRIHENL RAPOL A |iYaa GMENELNT: 2
transmtter configured to transmt a request for 1I~> description data,

whi ch i ntl udes sbhe /cachie-erudhficranst/icen tefh ta Adizshpdrut | on appar at us ggigor i ng
the requested content; and a receiver configured to receive the converted
descri pti on " d&sa,: /i/sanhiects dusddt-i497 /iaendremdt-Vor2 .ofp4"heidi stpddidd odnto
appar at usi sgonverted into location information ~~C) of a specified cache
server appar atg®: /ésbien SR ieddid/conteddiWe 11 -equest ed content from

t he specified cache rver _apparatus in e re the transmtter has
transnitted a rquggf% Frglf’rfaheg?%qqre%'t%%&%%%ggﬁ?‘ \fﬁgg?hew@p‘é%i %Hpgégﬁe
server apparat.us o] v I pL.i,op_dat a. h ption
term nal ap%gﬁgt Sgagggsér%?%g%%% Zl:rtn%%%‘f‘,%%\%z{a'r g‘%h’ ?ﬁ he cgglgfgr\-/[ﬁ;%r %ﬁg[ﬁe
recepti on t gafalial hapPast tise | RaSe pOMAY 1 RiQ0el igpdiest i St arRGe makhge
transmitter transmts a request for updating the converted descri ption

dat a, 144apn SMd: césrawsgpretihdn ot | shorader matiitomfofthdeSdabhdaser ver
apparatus, which is included in the converted description data, has been
updat ed i nt §1#k& LR RBRF G ion of a second cache server appar at us,

descr i ption data T WAPCRFHe TEest b8 PAPGRRGACEnSHI Tt RS Eadne orlEr

description data in Ic ocation rn i'on~o e cacC

apparat us hagtheenpupdatedsiptOat hg kaealireRdqal QImt | 9f Phet BRTECEARE
cache server apparatus , and suspends receiving the requested content from
t he cache seanseribuftyicappapardasus Andheabbeecasatiberd $MEL td=2s tekider has
transmtted a request for the requested content based on the updated

descri pti ont@ateg, twisesmdddiederta ddw wesanid aredipsdtisw lcanranatysnknitt ed

fromthe second cache server aggagl_%tséjs. é ~ 3(? : Thier ece éir%rc]:otm?nrégd%%l
appar at us accor di i§cC5 RSt 38¢ YRedtLhee pERRgLe . 1t
that the SMIL data distribution apparatus 2 transmits to the
reception terminal apparatus 7 only the difference information
20 rather than the updated SMIL data. Thus, since the “reduction
of amount of information to be transmitted to the reception
terminal apparatus 7 is possible, network congestion may be
prevented.
(Second Modified Example of the Fifth Embodiment)
25 The fifth embodiment is applicable in the case where a
“portion of content stored in the optimum cache apparatus'
isdeleted whilethereceptionterminal apparatus7isreceiving
the content from the optimum cache apparatus. In the same way,
the fifth embodiment is also applicable in the case where

30 modifications are made to the content stored in the optimum



a description data generation unit configured to generate ~ new description
data, based on the converted description data and difference information
indicating ''0 differences between the converted description data and the
updat ed description data, in the caseqgiere the difference information has
been received by the receiver , instead of the updated description data;
wherein the transmtter transmts a request for the ''b requested content
to the secont®TAehePRIFIEYS appatat e phResP bhOR hEeHBIW @bs2PPRTREWS dAatBS 40,

AP SLELELIULL N AE! ot c6OPELS) Pl BEShER 2L Bbhag gt e I

at | east one F'OR B§-of cache

server apparatus off aix d e SONtAer W LBEHratH PULhINAAPRRLALUS:ShFYI NG

the plurality of cache server apparatus store the obtaine storing
| ocation i nfleggatiransfataeaWchupagdt cakeguebe Ifeaatdpnsynf opaaiE on e each
cache server apparatus, in |location information data storage unit; storing
at | east Soneproemsoindesobspiiientdabastehi SR4Dnekkedesebatatii.on i nf or mati on
of the distribution 70 apparatus, in a description data storage unit;
converting the | ocdE#TEeIPOBe natiUn exa@Pdest r thet ifof Wpparkeddnensr i hg
requested conte uesteﬁ?by a_u ch is included in_description

_ nt re? L sep mhL C d
data , into tHhe +GRREF oh?i Br FREFofh %?ea Eﬁe%P?Y%dm%%Eh%nggrQ%?t% batdt us
by referrings¢5.£8 {8 | |t i %&gsggg.%&%{ugaﬁgggeatmglggﬁ&lt:"—%ﬁf'ion

term nal apparatus obtain the“converte I'ption

descri ption €ataih8dtaginsrdaen opuasdetyid@thRdcbNee i €G&M OAnt & Pimah

apparatus receive ?0 the requested content fromthe specified cache server
appar at u$ basadhenapperavnsgert ol tessrcapseon fiat aexaiple Theheondeaption
di stribution nethod according to claim40, further conprising the steps of:
storing in therhpoali appandbuaali greatne 33 hsttordadermaittionconte@dticdbtagi on
information data, in ich information specjfying each . .content and | ocation
|t or mat | on DRAEAERE Lo R EEP B OB b A hah 1EaBHTBEREP
converting t catl i,.nformat j o] h ' ' ' ARRar i ng
t he requestegggégtgﬁkggﬁﬁﬂgh ;c%faﬁs ?%%Iﬁﬁggﬂﬁ¥t%%§%g§crlpt?%#gﬁa%g%'
.into locati gfter the reception terminal apparatus 7 has transmitted an

15 update reqguest for an SMIL data , the processing subsequent

to step 5940 are executed.

Sixth Embodiment
In the first through fifth embodiments, a description
20 is given using SMIL data as an example of “multimedia content
description data” . 1In the present embodiment, a description
is given using electronic mail data as the multimedia content
description data. In addition, each content is distributed
to an unspecified number of reception terminal apparatus 7 in
25 the content distribution system of the first through fifth
embodiments. However, each content is distributed to a
specifiednumbexr of reception terminal apparatus 7 in the content
distribution system of the present embodiment.
FIG. 39 is a diagram illustrating the configuration of

30 a content distribution system of the sixth embodiment. In the



146 information of a cache server apparatus that has already stored the
requested content, by referring to the content |ocation information data.
42. The content distribution method according to claim._> 40) further
conprising the steps of: determ ning gpeache server apparatus closest to
the reception term nal apparatus from anong each cache server apparatus
storing the requested content, as an optinum cache server apparat us;
converting @ Yegdatiish riipudient Fyaten ehehdi stixitbuembndapeat attise stanrel ng
the requested content, which is included in the description data) into

| ocati on i nfEGIFEHETSE SPPEREISpRT tnfhVEILhe &% \F@Imeaﬁﬁﬂing%aFiﬁB\ﬁﬁhGh% d

receptionterm t al nt. ted _descr.iption.data; having

said recept iOI)Pnﬂ?ée(r:%Hﬁgﬁ%ai}%g&a%adlﬁglr%glcg%ggrp%gEhr] gﬁég?é&“&%‘?eh wﬁnregm Yhe

opt i num cache,es fakRir 3RAPAAl e RaSEd Onhd e &Lpnverted description data. 43
The content distribution nmethod according to claim ?G 40, further

i:orrpri si Ag the sbapenefdisarebliat bAgsyoeeh candhkl o1xoh @asdnGaahe, SReser
apparatus; determ ning a cache server apparatus corresponding to the
| i ght est | oadtconeitde®hhaSMdh dpta dlstribheicreppprappariat udn addriveron,ng

the location information of the distribution apparatus storing the
request ed céPCentOPHAREN G T HEPWUHERR | FYSHEMdesee 1 yieDn adakurahity | @fati on
i nformation_of the osnti ngm cache server agﬁr at us and having sai

ar

. d
ecept i on t SPRATTAI WAt SE L BBCATPTHATTE 147 BBRE ot HBbeT FoR 6 VR a
having sai d 1rgeCERE EAN4EF 18 8l 1 PP & 1S5 { S Bl L Der £, 085368 0a SPR LA, df rom

t he opti mum cache server apparatus based on the converted description data.
' 44. The aont ertb Aisstdritiidrmay meihedt acsor ding tranGhais®i4d,  freriienl
conprising the steps of: transmtting to a specified cache server apparatus
a pre-f etclkpreqegsts lwhi enpilndieddtysof reaephion hagrnireak pggidiasadche
server apparatus obtain the requested content 70 fromthe distribution
appar at us sttd Ag"dhb TESRRISHAY SEBTEENT 2 - (M i caagefiet b tHRe srdGFdSted

content is nat 5L0Led ;% LO%1588EL A% GAE EnSFLYRLn FPBRES MRirality of
reception terminal apparatus 7.
15 It should be noted that the content distribution system
may include a plurality of mail transmission servers 18 ,and
may include a plurality of mail reception servers 19.
The plurality of transmission terminal apparatus 17 may
carry out communication with the mail transmission server 18
20 through the network, for example. In the same way, the
plurality of reception terminal apparatus 7 may carry out
communication with the mail reception server 19 through the
network, for example.
A user inputs information concerning generation of
25 electronic mail data to an input unit(not shown) of the
transmission terminal apparatus 17. The transmission terminal
apparatus 17 generates electronic mail data based on the
information inputted by a user. The electronic mail data
includes a distribution source location information =~ (such

30 as, URL), whichislocationinformationofacontentdistribution



converting the location information of the distribution apparatus storing
the requested content, 7:~ which is included in the description data, into
| ocation information of the specified cache server apparatus , by ref
erring to the location information datggzand having said reception term na
apparatus obtain the converted description data ; 20 having said reception
term nal apparatus receive the requested content fromthe specified cache
server apparaPnsrbayved dn itrhevwbdphert ed sescifpedorcadtemt 45s Thetooetient
di stribution_nethod according to claim44, wherein the trangmtting step

i ncl udes t heF'drépesmore. ithe ghertrenig madd gabaf dineH udapiest destihation
specified caiggagerver a %arat s befiore the reception termnnal apparatus

transnits a 400 or 1SN on of (EHER edfies @ LoRtdResS) t Waich
speci fied cachg; par 46, en i 8LL] Lon hod
accordi ng toE§?§?§F¥s.6ﬁ%9,éﬁ%ﬁ%ﬁﬁfﬁqﬁgﬁﬁéﬁéﬁﬁt%yﬁg %%%gg%%g uggémgﬁglstep
of 148 Aranpphthicng 1 ke wiech ehehe1GtESH1E MatineasPLld t e SAEREgET Ver
apparatus just before a distribution of the requested content Lo the
recepti on teFnrhakrappar, athese begtnenidmailldateontaoludestar i‘buhnenigetbad
according to claim:, 42, further conprigsing the steps of: determning a
cache serversappaeatasatiese ivfempateerpt i(Gwatedsi.napidppddaess \wwhébhhas
noved, as a sﬁﬁond opti mum cache server aggaratus , in_the case where the

reception terRfigP &Fpar d'Fs HESoP8d LPhreletiPh nelfdi st Aregsmigsion
transmtti ngekonk iR 1586040 AL RTLEBE NG SRIVLL s ARRAL PLUBL8n PL Gid A1 B ¢a

request, which 1 ndicates a comman at t second optinum cache server

appar at ugy obtaianr&8ept eaH el AN SPAr & £ @870 he TohieSt Fd D O8: SPRBLALHSL
storing the requested content , in the case where the requested content is

not stored l8ppareffgssééohdanpnitanttacdenesaved afmranaini; mgidatdatg tthe
| ocation informati on of the optinmum cache server apparatus, which is
i ncl uded i n thé BEAdeltEeRsSHESELOR SGFVE4t 48 i nto | ocation information of

t he second optinu ache.server_apparatus,_ by referring to.the. 30 | ocation
i or mat 1 on_dat a: | RG0! RGbL: 6 FRRRErERAp vt Ter Hheireaitet fuseRacraedhae o
the requesteg gant @otafroprLhgmORELAUM a6he B8E Vel RRRAAMANEH hakridnal
reception term nal apparatus obtain the updated description data, which
i ncl udesii heabgaatitaz i n{ orTéd in@il Irangpdaisedn; sbavengl 8 atent teanketimisnal
apparatus receive the requested content fromthe second opti mum cache
server appar dbesebassdonhcthelhpthitedodasepepifonddeail MR ePHOTC SRETRE
di stribution nethod according to claim'~U 42, further conprising the steps
of: 19 basedon destination location information included in
the electronic mail data. The mail reception server 19 is a
mail reception server 19 which manages the location
20 information of a reception terminal apparatus 7 corresponding

to “destination location information .
The mail reception server 19 includes a communication
unit (not shown), a control unit (not shown), and a storage

unit (not shown). The communication unit receives the

o
ot

electronic mail data transmitted from the mail transmission
server 18. Furthermore, in the case where a “request for
electronic mail data transmission  is transmitted from a
reception terminal apparatus 7, the communicationunit receives
the request.

30 The control unit (description data obtaining unit) of



149 determ ning a second optimum cache server apparatus which is other than
said optinum cache server apparatus from anong the cache server apparatus
close to the reception term nal apparatus , in the case where there are
nodi fications to the requested contentyggvhich is stored in said optinmum
cache server apparatus while the reception term nal apparatus is receiving
the requested content; transmtting to the second opti mum cache server
appar atus a phe- frscsp riequeseryenhiléh atthiicst etha edmcdmdnticatmdil t Beta
second optinum cache server apparatus obtain the requested content fromthe
di stributi on*ApPEAMATEEISEBPT ndie KOMERICHTSPTcBALERt TN iathaie voxss .whbee
the requested ¢ nt_i.s not, stored in_the.secand optinum cache server
appar at us; ug 3??%% the o@?a 7 I}lsiﬁ?ﬁ?ﬁﬁﬁ?)ﬂno atdtﬁe ft&porn? n?um%EQEﬁ@lﬁﬁ?‘QBr
appar at us, “@éEHihﬁl'Q?bHQQQUbn19hewﬁgﬂﬁeﬁhegu ESChLI RLLPR: #8t 2on! Bbfrce

| ocation information of "the second opti mum cache server apparatus, by
referring tolbbetheaatngorimafaomatldon dadrtedavi g S8t {66 epbbaPat s Manal
apparatus suspend ?C receipt of the requested content fromthe optinmum
cache server (appaeratudishavbnpicniappacepts dn veiohae @ppibsdtcontettain t he
updat ed description data, which includes the |ocation information updated,
havi ng sai d FEEERE) on Toe AT A paridt S§orecethe ¢IrC et mad lc dateninf r om

th d ' he_si t based th ted. d i pti
Gata. 45 ThoPEORCERESG KLTT buF ONARETIRSE aRBaPdr iy 0 C1o s RGPAS

conprising thgesihse éagu:e;s;t(,) BRO&IAHH WL Qhﬁfteé@@&%éQttﬂ%ny{bfﬂ%Mnﬁq

i ndi cat es 150 differernices between the converted description ta and the
updat ed fescrhptinen dafed;wiwd NY' St FREAPTHAM t €50k Naji APPREAT Uso SHaRENd
reception of the requested content fromthe opti num cache server apparatus
; havi ng sai derepépbnortetrevimaialappepatatsus’ obtdich t headshfiésentke above
i nformation; having,said reception term nal apparatus receive the requested
content fron¥FeRgeséconts ionamisathe SWnage roigpphhatemn sedndt then

t he converte scriptiaon A cont ent

di fference igﬁ%r mat i chbanq? : £ gg c § . md?}hta. 5t0 s A G nh
di stribution®fefhbd, ‘Comp? LR ThE 2R RPs CEPCEF BP g "Earit Mt ntRY™ I A58t
one di stributkgR 4G ARPRT alss JIaMG BnRkUERbA e HstA @ nRCEYBELRBAGEAL US
obtain the content fromthe distribution apparatus;

15 mail data to the data conversion apparatus 6 via the
communication unit. The control unit then obtains “a
converted electronic mail data  from the data conversion
apparatus 6 via the communication unit. The control unit then’
transmits the converted electronic mail data to the reception

20 terminal apparatus 7.

Based on the request for electronic mail data which is
inputted to the inputunit 7c, thecontrolunit 7d of the reception
terminal apparatus 7 transmits the above request to the mail

receptionserver 19viathe communicationunit 7a. Furthermore,

the control unit 7d obtains via the communication unit 7a

| 8
o

electronic mail data, which is transmitted from the mail
reception server 19. In this case, for example, the control
unit 7d of the reception terminal apparatus 7 executes a mail
program to read the electronic mail data. Based on the execution

50 result, the control unit 74 identifies information concerning



having the plurality of cache server apparatus store the obtained content;
"">0 storing location information data, which indicates |ocation

i nformation of each cache server apparatus) in a location information data
storage unit; obtaining froma transmqgg on term nal apparatus, description
data, which includes |location information of a distribution apparatus
storing a predeterm ned content; converting the |ocation information of the
di stributi on'BppitatteCtTAALEN™RE i ABtBded in the description data, into

the |l ocation inforpatiaon a specifie che server apparatus_, by.
referring to the | Egthioélnl(gsaei rﬁ?%?magn%ﬁﬁt%cfn ra n%é\ﬂ%ﬁuﬁ&lons
recepti ont er o Ral jdsC r L pt I i
Qescri pti on Gat e congery PET By The’ comay ot o cocRpedRdeled Mbabat3s
term nal appas ains dRceicvavidis iredebaraitaeds contemnts bmddihe nipes tgd
cache server apparatus based on the converted description data. 51. A
content di stsameat iasn et Hdey, Gespriptngn fst epeofabdeteementivndd pérgorm
the division of content in the case where the anount of data of the content
exceeds 70 aepPedirerhi ndiPwgment ;1m the desardptdongedetthei fgnatpoosabfty
of sections of divided content , by executing the division_of the content (

in the case YWRERGARGHIHdBN R ETHMEAPBFLTRR L deigihi nPAEE S t oMBEES or m
division; 1 t . ti d i ptk dat.a whi ch incl ”
lvision, 15.a s §@b9{1€8@\?’8r 'Q?n Cosih P! O%riecatr?i)ar{lac! \(/:\h|m::aﬂf]i lrjlgfea%&es

i nformati on concetrnihg content, t o descri ption

i nformati on ceRERERhOPedi irdedraarteBhs, | Nothe wase waekp ity ceatmnhahas
been divided into the plurality of sections of divided content; 30 a step
of obt ai i ngapbargbny et teethake ddramtthosedan athedlsive sletslrerigdsiom pibeobhhdat a
converted by the converting step;, a step of receiving the sections of

di vi ded conte@hefadntae FeRStienReé apphPat GECePbiPAgterBiBedt ABR3TALVE Vi ded
content based OP thg.cogverheggdes%ription data. ~ ai 52. The content

di stributi on°FretRBdAEE6r BPRGAEBCRai m 51, further conprising the steps of:

storing the divi d%f&g&gﬁ&rw A 1835t nRN8MEACHE: S FRRALANUS math
obtai ning the converte escription data;
data may contain information identifying a content, content
15 time information, synchronization time information, and layout
information, for example.

Furthermore, as with the first through fifth embodiments,
the electronicmail data includesadistribution sodrce location
information (such as an URL) of the content distribution

20 apparatus 3. A distribution source location information (such
as an URL) of a cache apparatus 4 is included in a converted
electronic mail data. Furthermore, conversion between a mail
address and an URL is executed through the above-mentioned DNS,

for example.

(Content Distribution Method)

Lo
fn {

The processing for proximity table generation and the
processing for proximity table storage indicated in FIG. 11
are also executed in this embodiment. FIG. 40 is a seguence
diagram for describing a content distribution method, which

30 uses the content distribution system having the configuration



152 receiving the sections of divided content fromat |east one cache
server apparatus storing the sections of divided content based on the
converted description data. 53. The content distribution method according
to claimb51) further conprising the syggs of: storing the plurality of
sections of divided content in a distribution apparatus; having at | east
one cache server apparatus obtain at |east one section of divided content
fromthe di SIe3EAheh AP VEppakat sRoubdig@otied thehelndiGer 4@ppbhatamusst or e
the divided content tenporarjly; storing |ocation information data, which

i ndi cates | SO TRIUIRRE 7R OFC eREYPR akPet Rersaite arfetind a5 thati on
75 informatigns d@é@e tQrage; ni FH }9& atthleea tscone ijlt,em g}l description
[ HE TR but P

data, which includesthe 1 ocaiion’informati on of butT'6h “&ppart us,
in the descripfpofedaja st oF@gensfhdre CONYREL alg_swgp]&t%ﬁt' QE | ﬂg‘oagﬁifieéf on

of a distribution ~?0 apparatus storing a plurality of sections

request ed dipadalesscong end tlestesh@bchdyed USeFIGWhichsi 81s6Ctubeli Fied.
description data,intothe |ocation information of at |east one specified
cache server appar’s Wiesdyihed ahovry tot the dunddrithal orhmate lac e c 35
havi ng said reception_term naltegeﬁgar atus obtain the converted description

dat a, whi ch i"&fesERtAt IO et G FOTMYEFERE 1Bt Ly BPPPRG t¥Eebl sHEATRA sai d
Lecentof, Lo 6L pemLalusyleceioe spchasetion plseentel Vsl |
description 9{@-01 unit 7d of the reception terminal apparatus 7 then

10 transmits a request for transmitting the electronic mail data,
to the control unit of the mail reception server 19 via the
communication unit 7a(S1500). The control unit of the mail
reception server 19 obtains from the storage unit the
electronic mail data directed to the above-mentioned reception

15 terminal apparatus. FIG. 41 is a diagram illustrating an
example of the above-mentioned electronic mail data. The
control unit of the mail reception server 19 then transmits
to the data conversion apparatus 6 via the communication unit
the electronic mail data and a location information (such as,

20 a mail address) of the above-mentioned reception terminal
apparatus 7 (81510). In this processing for S1510, “UrRL 17
shown in FIG. 41 is transmitted to the data conversion
apparatus 6, for example.

Inguiry processing(S30), determination processing

fun |

(S40), and response processing(S50) are then executed. The

[ )

specific description of these processing is the same as in the
first embodiment.

For example, in the case where a URL 2" of an optimum
cache apparatus 4, storing the predetermined content, is

a0 transmitted from the content location management apparatus 5,



153 54. The content distribution nethod according to claim53, further
conprising: a step of determ ning at | east one cache server apparatus that
is able to store at | east one section of requested .> divided content, as
an optinmum cache server apparatus, ba3eg on avail able area amount for each
cache server apparatus ( in the case where it has been determ ned to divide
the requested content into the plurality of sections of requested divided
content; 70 tReIVP HFSHRPBIAG PrTbhefaitas e rdilvnsipparakich cdonvarts

condi tion fgr dividing the requested content into a plurality of, sections

of request ed"§i vit¥d Icbhtdm s e binstie idgctdem mpalsdate  into
di stribution,appa us,» 75 second st.ep. of. generating a plurality of
sections of t%%queg?ré’dadi Vi dzP “con ne".netrtbe;./d e eegcuqll"ﬂblcf Hga‘HJr vflgﬁ’)nlﬁf t?“r?é‘

request ed CoR@RnitHRPESORHMNA MedptNéh seRFELIION T PEGia 51 Qi A 3GFONd
step of converting the location information “'0 of a distribution apparatus
storing %heshegiest ech ecosrarite ,ofMdartydstddad luded-dmi dlesorl pidten, data, into
| ocation information of at |east one optimum cache server apparatus, by
referring to the TdeacPoMerafiornaribroRigtfathe d2ep winvensdimp s@pdradeespt i on

term nal apparatus obtain converted description data, which is description

dat a conver fed ¥t hBSIEOSHE & 1P BFC TR nhhe acseeproPifafrdd Satd
ti t i-nal t i I f est ed _di vi ded
Contant 1 omeere Bt i coopeC Y e, “A83ePERLABE 0 ST L Sopbrbiiet .

descripti onddfssinpt e shth GO E M digddd A ih Bt hed G g d 0

claim54 , wherein the deciding step includes the step of determning a

| ength of eaechnseltmon @ht4dl viidedneontestripbasgdoprsem f defaveftituted
distributing to the reception term nal apparatus. 56. The content

di stributi otynsehod aectectirogico ndial mdsta wherBien adnyefritrest edemdrainian
step includes the stegﬁof executing, the_division of the reguested cont_ent

so t hat eacwagécfiia(;ﬁ‘ F%ﬁﬁe‘é’f%ﬁs_ Vf%%dt%&_ eRPAEOLoRRY _lR# Ve allre
content di St.Lfc—:"c%"btﬂiqa ugg%b?géta?cfé’{%??. R el ghzchéaS ocdpELE tfto{}ﬁnéas&%%nd

generation step I NC step O_ executi ng t |y|$|on (0] _
request ed coit ent S8cPAofad Al appafrateguestah dovitded GRNEEHE tre

consecutive. 58 . A content distribution nmethod, conprising the steps of
15 mail reception server 19 transmits to the control unit 74 of
the reception terminal apparatus 7 via the communication unit
the converted electronic mail data, which is electronic mail
data converted by the conversion unit 6b(S1540).
The processing for commencing session control (S90) and
20 processing for transmitting content from the optimum cache
apparatus to the reception terminal apparatus 7 (5S100) are then
executed. The specific description of these processing is the
same as in the first embodiment. It should be noted that

session control protocol may be not only 'RTSP  , but may also

“HrTp” .

to
o

It should be noted that in 8100, if the optimum cache
apparatus does not store the predetermined content, the
optimum cache apparatus 4 obtains the predetermined content
from a content distribution apparatus 3, storing the

30 predetermined content. The optimum cache apparatus 4 then



| 5 determining to performthe division of content in the case where the
anount of data of the content exceeds a predeterm ned anount; generating a
plurality of sections of divided content ( by executing the division of the
content , in the case " ?0 where it hagpgdeen determ ned to perform division;
storing the plurality of sections of divided content in a distribution
apparatus; having at | east one cache server apparatus obtain at | east one
section of diafisdd coithentabeverneRt Hored | Mantent25 dppatbe ussedeptiing t he
cache server_ apparatus store the divided content tenmporarily; storing in a
| ocation i %W’Eéﬂlor?ﬁi’ﬁ%ﬁﬂ%r—ége unit, locationinformation data, which

i ndi cat esl ocat i or}uirr%fh%r%t_ﬁieon @{e egglp,fggghgig 1r_ﬂvglrlagg ?;g%%i %W (ﬁ’gtlgt?’jsﬁni o

obtaining froma transm ssion term nal apparatus,

i ncludes | eeAd BmdrY RERREHANYOfo andl SLELBY L OR, Appar %U%hi%%éé'&, the
plurality of sections of divided content; 5 converting the [ocation

i nf or mati orrafndrhies gdicat ridutrhiwal agppasstss, 1vhiieh a snobileudethone ,t eor
description data,into |ocation information of atleast one specified cache
server appa&rampsle by Inefdstirtiimn t o ey inog atimayel edrorerdt | oandlada; sanid 170
having a reception term pal apparatus obtain_converted description data,
whi ch is désE&r99ptOntefat a @BAVEPTBYNBFatRE cHREMEEPng eftCl: ARPATRE Uhe

tho. spect 137 cana BB SEBEKS B eI RN AL (e B et on
data. " ? OpSHorfe to the mail transmission server 18. Furthermore, the
10 mobile phone transmit a content to the content distribution
apparatus 3. One or a plurality of cache apparatus 4 obtain
content from the content distribution apparatus 3 in which the
content is stored, and temporarily store the content.
(Operation Results)
15 According to this embodiment, the control unit
(description data obtaining wunit) of the mail reception
server 19 obtains from a transmission terminal apparatus 17
electronic mail data, which includes a Jlocation information
of a content distribution apparatus 3 in which a predetermined
20 content is stored. Referencing the location information
table, the conversion unit 6b then converts the location
information of the content distribution apparatus 3, which is
included in theelectronicmail data, intoalocationinformation

of a specified cache apparatus 4. The control unit 74 of a

e}

L
<t

reception terminal apparatus 7 then obtains converted
electronic mail data, which is electronic mail data converted
by the conversion unit 6b. Based on the converted electronic
maildata, thecontrolunit 7d of thereceptionterminal apparatus
7 then obtains the predetermined content from the

30 above-mentioned cache apparatus 4.
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electronic mail data. It should be noted that the divided
content generation unit 64 generates the plurality of sections

10 of divided content by executing the division of a predetermined
content.

The control unit (description data obtaining unit) of
the mail reception server 19 then obtains from a transmission
terminal apparatus 17 electronic mail data, which includes a

15 “distribution source location information” of the content
distribution apparatus 3 in which the plurality of sections
of divided content are stored.

Furthermore, referencing the ' division location
information table, the conversion unit 6b converts a

20 distribution source location information of a content
distribution apparatus 3, which is included in an SMIL data ,
into adistribution source location information of a specified
cache apparatus 4. Thecontrolunit 7d of the reception terminal

apparatus 7 obtains the electronic mail data (converted

[0
o

description data), which is converted by the conversion unit
6h. Furthermore, the control unit 7d of the reception terminal
apparatus 7 obtains each section of divided content from one
or a plurality of cache apparatus 4 based on the converted
electronic mail data.

a0 In this case, processing as described below is executed
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of the predetermined content is also transmitted to the data

10  conversion apparatus 6.

Processing of S220 to S250 and S270 are then executed.
However, the processing which indicates requesting for
conversion of an SMIL data ~ is not executed in step S5240.
Furthermore, the processing which indicates conversion of an

15 SMIL data =~ is not executed in step S$250.

It should be noted that in step S$270, the content
distribution apparatus 3 storing each section of divided
content is not particularly' limited in any way. Furthermore,
in the description of (distribution processing for divided

20 content) (1), whichisdescribed 1in explanationof thecontent
distribution method of the third embodiment, the term ~SMIL
data” is substituted by term electronic mail data’

Furthermore, the optimum cache determination apparatus
of present embodiment may have the determination function

(2), which is described in the explanation of the content

e
(o]

distribution method of the third embodiment. Furthermore,
based on the electronic mail data, the control unit of the mail
reception server 19 readsapluralityof “divided content time
information , and transmits '~ each item of content time

50 information  and the ~location information of the reception
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executed instead of the processing from S300 to S310. The
processing from step $320 to S390 are then executed . The

10 specific description of these processing is the same as in the
third embodiment. However, in the processing for S$390, the
conversion of electronic mail data is executed instead of
conversion of SMIL data. Subsequently, processing for S1530,
81540, and processing from S420 to 5450 is executed.

15 (3) Furthermore, the content location management apparatus 5
of present embodiment may have the function of the content
location management apparatus 5 of the fourth embodiment. The
following modifications are executed to the processing
indicated in FIG. 28. The processing for S1510 and S1520 is

20 executed instead of the processing for S10 and S20. The
processing for S30 and processing from S500 to S540 is then
executed. However, in S540, the conversion of electronic mail
data is executed instead of the conversion of SMIL data.
Furthermore, the processing for S1530 is executed instead of

25  the processing for S550, and the processing for S1540 is executed
instead of the processing for S5580.

Furthermore, the pre-fetch timing decision unit 5g may
have the function of the first modified example of the fourth
embodiment. In FIG. 30, the processing for S1500 and S1510 and

30 the processing from S500 to S520 is executed before the
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apparatus 4 via the mail reception server 19.
(4) The mail reception server 19 of present embodiment may have
the function of the switching equipment 9 of the fifth
embodiment. In addition, the mail reception server 19 may be
L0 linked to the reception terminal apparatus 7 wvia a base
station.

In explanation of fifth embodiment ,the switching
equipment of the fifth embodiment is substituted by a mail
reception server 19. 1In explanation of £fifth embodiment ,SMIL

15 data is substituted by electronic mail data. The mail
reception server 19 may detect a movement of a predetermined
distance which is performed by a reception terminal apparatus
7, and may also transmit an updated electronic mail data to
the reception terminal apparatus 7.

20 In processing indicated in FIG. 34, the processing for
S100 and the processing from S900 to S920 is executed. In
$930, arequest for updating electronicmail data is transmitted
to the mail reception server 19. A specific description is as

described in the fifth embodiment. In $940, themail reception

ot

server 19 transmits a reguest for updating the electronic mail
data to the data conversion apparatus 6. Update of the
electronic mail data is then performed in S975, transmission
of the updated electronic mail data is executed in $990, and
a second optimum cache apparatus transmits the updated

30 electronic mail data to a reception terminal apparatus 7 in
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reception terminal apparatus 7 have function for generating

10 anew electronic mail data based on a converted electronic mail

data and the difference information held by the control unit

7d. In FIG. 37, update processing for electronic mail data is
executed in S1210. In S1220, the difference information is
generated. The difference information indicates a difference
15 between the updated electronic mail data and the converted
electronic mail data. 1In S1230, the difference information is
transmitted to the reception terminal apparatus 7. The

' réception terminal apparatus 7 generates a new electronic mail
data based on the converted electronic mail data held by the

20 receptionterminalapparatus7" andthedifferenceinformation.
Furthermore, the reception terminal apparatus 7 may also have

the function described in the second modified example of the
fifth embodiment. In this case, the reception terminal
apparatus 7 transmits a request for updating the electronic

25 mail data. The processing subsequent to step S940 is then

executed.

It should be noted that the content distribution system
of the sixth embodiment may be configured not have the mail

reception server 19, the data conversion apparatus 6, and the

50 content location management apparatus 5. Instead, the content
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embodiment may be configured not to have the mail reception
server 19, the data conversion apparatus 6, the content location
management apparatus 5, and the division determination
apparatus 8. Instead, the content distribution systemmay have
10 one item of content distribution apparatus that is equipped
with the functions of the mail reception server 19, the data
conversion apparatus 6, the content location management

apparatus 5, and the division determination apparatus 8.
(First Modified Example of the Sixth Embodiment)

15 A modified example of the content distribution system
of the sixth embodiment is as described below. The electronic
mail data of this modified example includes a plurality of
destination location information.

Furthermore, the mail transmission server 18 of this

20 modified example includes a communication unit (not shown) and
a control unit (not shown). The control unit of the mail
transmission server 18 then obtains electronic mail data
transmitted from a transmission terminal apparatus 17. The
control unit of the mail transmission server 18 then

25 determines whether or not the number of  destination
location information” included in the electronic mail data is
more than a predetermined number.

If it is determined that the number of “destination
locationinformation’ is more than a predeterminednumber,

20 the control unit transmits to the " data conversion apparatus’
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unit determines that the number of “destination location

information  is less than the predetermined number, the

control unit transmits the electronic mail data to the mail
reception server 19 via the communication unit.

It should be noted that the ‘number of destination

10 locationinformation’ serves asaguideline indicating how

many people read the electronic mail data. Furthermore, the

number of destination location information serves asaguideline
indicating how often a ”apparatus storing a content(such as
moving image content) included in the electronic mail data’

15 is accessed by each apparatus.
Furthermore, the controlunit of themail reception server
19 of this modified example does not transmit to the data

conversion apparatus 6 the electronic mail data” and the

plurality of location information of reception terminal

20 apparatus 7 " . In this present modified example, the
configurations and functions other than those described above
are the same as the configurations and functions of the sixth

embodiment.

(Content Distribution Method)

25 Description of the same processing as each of the
processing in the content distribution method of the sixth
embodiment is omitted. FIG. 43 1is a sequence diagram
describing a content distribution method using the content
distribution system that includes the configuration

30 described above. It should be noted that in FIG. 43, the same
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) The transmission terminal apparatus 17 transmits an
electric mail data to a mail transmission server 18 (S2000).
The control unit of the mail transmission server 18 determines
whether or not a number of  destination location
information included in the transmitted electronic mail

10 data is more than a predetermined number.

When it is determined that the number of “destination

locationinformation’ is morethan thepredeterminednumber,
the control unit transmits a request for conversion of the
electronicmail dataviathe communicationunit(S2003). Inthis
15 case, the control wunit transmits to the data conversion
apparatus 6 the electronic mail data and “a plurality of
location information of reception terminal apparatus 7"
Processing then proceeds to the processing for S30. On
the other hand, if the control unit determines that the number
20 of “destination location information” is less than the
predetermined number, the electronic mail data is not
transmitted to the data conversion apparatus 6. Processing
then proceeds to the processing of step S2007.

The processing from S30 to S50 is then executed. These

fuly }

processing are executed for the location information of each

reception terminal apparatus7. InstepS50, forexample, list
information  indicating a list of location information of
each optimum cache apparatus 4 (the location information
which is associated with each reception terminal apparatus

30  7,respectively)is transmitted to the data conversion
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of location information of reception terminal apparatus 7. In
this case, the plurality of location information is
included in the electronic mail data. The conversion unit 6b
refersto thelist information ,and thenperforms the following
10 conversion processing. The conversion unit 6b converts a
distribution source location information of the content
distribution apparatus 3, which is included in the electronic
mail data, into a distribution source location information of
an optimumcacheapparatus4.Inthis case,the “distribution
15 source location information of an optimum cache apparatus 4”7
1is associated with location information of reception
terminal apparatus 7.
"A processing for transmitting the convertedelectronic
mail data (S2005) is then executed. The converted electronic
20 mail data is transmitted to the control unit of the mail
transmission server 18.

The control unit of the mail transmission server 18
determines mail reception server 19 corresponding to location
information of each reception transmission apparatus 7. The

25 location information of each reception transmission apparatus
7 is included in the converted electronic mail data. The
control unit of the mail transmission server 18 then transmits
the converted electronic mail data to the mail reception

server 19viathe communicationunit (S2007). Furthermore, when

20 it 1is determined that the number of “destination location
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mail data. he request is transmitted from the reception
terminal apparatus 7. The electronic mail data and/or the
converted electronic mail data is transmitted to the control
unit.
10 The control unit then obtains the destination location
information, which is included in the “electronic mail data
or the converted electronic mail data . Hereafter, the
“electronic mail data or the converted electronic mail data ~
is referred to as transmitted electronic mail data and the

15 like . Whenthe locationinformation of thereceptionterminal
apparatus 7 corresponding to the request is not included in
the “transmittedelectronicmaildataandthelike” , thecontrol
unit stores “the transmitted electronicmail data and the like’
in the storage unit.

20 On the other hand, when the location information of the
reception terminal apparatus 7 corresponding to the request
is included in the “transmittedelectronicmail dataandthe
like”, thecontrolunit transmits the transmittedelectronic

mail data and the like” to the reception terminal apparatus

7 (S2020).

1o
o

The processing for $90 and S100 is then executed.
In this case, the reception terminal apparatus 7 performs
processing for commencing session control with an optimum
cache apparatus 4. Furthermore, the reception terminal

30  apparatus 7 obtains a predetermined content from the



H{\: 10! ! f! NO#109%& ()- miF 109 ()- 10 10

109#10%&' () - 4! K[ 9#109R28& () - 4! f 9#10% - & () - 4H

7K WA4{\ : 10! | | ke9#109R2&" () - Mt

9#10%BSE’ () - mA! 9#10%& () - ! a9#10% ( & id Al \ O#10%##& () - ! 9#109& () - mA[\]
AQORr P: 10! 11 ke9#109R2&" | | * z#10%&' () - il 1 z#10%&' () - md! @#10%z& () - miF
10% & ()- 1022 1022

1022RY_zX6PADIMUM 7¢30le : BOPRTANUS\ 4#100& () - mi! \ z#10%& () - mi! XHz#10%& () - m
4z#10% && () - Al | Z#10%& ()~ mAQ P: 101111 z#10% - | N[#10%\ b\ & () - 4! SV#10%\ g\ &
() - 4l|#1004\]\&'f &W@e jote@thatoln the pyecegsipg: Hew S20080\ the)

10\ #10% & ( 0%g) g\ 4#1ofy

& ()-41\#1 %ﬁ) ‘% ‘{‘%4‘9 % iR PRS- P RSB T S ORRBETY6F) 1P may transmit

1010%V&: () 119?{?@1:5&14@6@@1&)1 agb%m%%#&' theSEQEME: (b Y o0 L2140

III"F"} <PE1

| (y#10%84 (InfoHith 1 0HMVE£( )maf‘llOMe'\f):ibe BN () 1d N #AQ%a0) - T@LOPAK () -F
" 6HX##2$t SUSVSWE} ASH=10! 1 |

10MB: y#109%4VE! (st AQYH tHOMVIVE o tREBI 0YVRO £)na 81 pH 100VE £t pH108RN{hansz $$(
0VBE zZX6SH=10! 11| #109%4H&' () - mA! DHLOYDHDHE! () - ma! ; ) #10% H;
H& () - ! \ #AIORATBLES - ! : #1DUSHERLSAP- mEP Tl CHaRle. * {he *optimyncsache ! |

10H determination unit 5e may also determine the cache

apparatus 4 that is close to the mail reception server 19 as

10 an optimum cache apparatus 4.

Furthermore, the processing (1) through (4) described
in the sixth embodiment are similarly applied in this present
modified example. In this case, each process performed by
each unit have to be carried out as described below. The mail

15 transmission server 18 carries out processingwhich indicates
a reguest for the conversion of electronic mail data. The
mail reception server 19 does not carry out the processing
which indicates a request for the conversion of electronic
mail data.

20 When the “number of destination location information
included in electronicmail data’ ismore than a predetermined
number, the electronicmail data is converted by the conversion
unit 6b.

Furthermore, electronicmail data contains a plurality

25 of destination Jlocation information. For example, a
destination locationinformationisan information indicating
location information of reception terminal apparatus 7.

" Processing concerning the location information of the
receptionterminalapparatus7" is executedforeachreception

50 terminal apparatus 7.
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10 Furthermore, the content distribution system of the
sixth embodiment may be configured not to have the mail
transmission server 18, the data conversion apparatus 6, the
content location management apparatus 5, and the division
determination apparatus 8, but instead have one item of content

15 distribution server apparatus. The content distribution server
apparatus has the function of the mail transmission server
18, the function of the data conversion apparatus 6, the
function of the content location management apparatus 5, and
the function of the division determination apparatus 8.

20 According to this modified example, the control unit of
themail transmission server 18 obtains a number of “destination
locationinformation’ includedin the electronic maildata.

When the number of destination location information included

in the electronic mail data’  is more than the predetermined

fhin |

number, the control unit of the mail transmission server 18

L

transmits the electronic mail data to the data conversion
apparatus 6.

Here, if conversion processing for the “electronic
mail data having a small number of destination location

1)

50 information and conversion processing for ' the
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of data among each apparatus (such as ,the data conversion
5 apparatus 6, the content location management apparatus 5 and
the mail transmission server 18) increases, the congestion of
network lines is generated.

On the other hand, in order to effectively use network
resources and improve content distribution quality, it is

10  preferable that frequency converted from a  location
information of the content distribution apparatus 3" into “a
location information of an optimumcache apparatus 4~ is high.

Accordingly, if the conversion unit 6b performs the
processing for converting electronic mail data having a large

15 number (such as, more than a predetermined number) of
destination location information, but does not perform the
processing for converting electronic mail data having a small
number (such as, less than a predetermined number) of
destination Jlocation information, the following results are

20 generated.

Network resources can be effectively used and content
distribution quality can be improved. Since exchange of data
among each apparatus (such as ,the data conversion apparatus
6, the content location management apparatus 5 and the mail

25 transmission server 18) decreases, the congestion of network
lines is reduced.

It should be noted that the “a predetermined number
is determined based on the processing abilities of the data
conversion apparatus 6, content location management apparatus

30 5, and the processing abilities of the network ,for example.
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the content temporarily;

10 a location information data storage unit configured to
store location information data, which indicates the location
information of each cache server apparatus;

a description data storage unit configured to store at
least one item of description data, which includes the location

15 information of the distribution apparatus;

a converter configured to convert the location
information of a distribution apparatus storing a requested
content fequested by a user ,which 1is included in the
description data, into the location information of a

20 specified cache server apparatus, byreferring to the location
information data; and

a reception terminal apparatus configured to obtain
converted description data, which is the description data
converted by the converter, and to receive the requested

content from the specified cache server apparatus based on the

|
(e

converted description data.

2. The content distribution system according to claim
1, further comprising a cache server apparatus that has
already stored the requested content; wherein

A0 said location information data storage unit stores
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locationinformationof acache server apparatus that has already
stored the requested content, by referring to the content
location information data.
10 3. Thecontent distribution system accordingtoclaim
1, further comprising:
an optimum cache determination wunit configured to
determine a cache server apparatus closest to the reception
terminal apparatus among each cache server apparatus that
15 stores the requested content, as an optimum cache server
apparatus;
wherein
said converter converts the locationinformationof the
distribution apparatus storing the requested content, which
20 is included in the description data, into location
information of the optimum cache server apparatus ,and
said reception terminal apparatus obtains the converted

description data, and receives the regquested content from the

optimum cache server apparatus based on the converted

<
ot

description data.

4. The content distribution system according to claim
1, further comprising:

a load condition calculation unit configured to
calculate a load condition of each cache server apparatus; and

S0 an optimum cache determination unit configured to
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description data, and receives the requested content from the

10 optimum cache server apparatus based on the converted
description data.
5. The content distribution system according to claim
1, further comprising:
a pre-fetch request unit configured to transmit to a
15 specified cache server apparatus a pre-fetch request, which
indicates a command that the specified cache server apparatus
obtain the requested content from the distribution apparatus
storing the requested content, in the case where the reqguested
content is not stored in the specified cache server apparatus;
20 wherein
said converter converts the locationinformationof the
distribution apparatus storing the requested content, which
is included in the description data, into a location

information of the specified cache server apparatus ,by

Lo
<

referring to the location information data, and

said reception terminal apparatus obtains the converted
description data, and receives the requested content from the
specified cache server apparatus based on the converted
description data.

50 6. The content distribution system according to claim
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5 server apparatus.
7. The content distribution system according to claim
5, wherein the pre-fetch request unit transmits the pre-fetch
request to the specified cache server apparatus just before
a distribution of the requested content to the reception
10 terminal apparatus begins.
8. The content distribution system according to claim
3, wherein
in the case where the reception terminal apparatus has
moved a predetermined distance, the optimum cache
15 determination unit determines a cache server apparatus close
to the reception terminal apparatus which has moved, as a
second optimum cache server apparatus and comprises:
a pre-fetch request unit configuréd to transmit to the
second optimum cache server apparatus a pre-fetch request,
20  which indicates a command that the second optimum cache server
apparatus obtain the requested content from the distribution
apparatus storing the requested content, in the case where the
requested content is not stored in the second optimum cache
server apparatus; and
25 an update unit configured to update the location
information of the optimum cache server apparatus, which is
included in the converted description data, into location
information of the second optimum cache server apparatus, by
referring to the location information data; and

30 said reception terminal apparatus suspends receipt of
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) apparatus based on the updated description data.
9. The content distribution system according to claim

3, wherein

in thecasewhere therearemodifications tothe requestedcontent,

which is stored in said optimum cache server apparatus while

10 the reception terminal apparatus is receiving the requested
content, said optimum cache determination unit determines a
second optimum cache server apparatus which is other than
said optimum cache server apparatus from among the cache
server apparatus close to the reception terminal apparatus |,

15 and comprises:

a pre-fetch request unit configured to transmit to the
second optimum cache server apparatus a pre-fetch request,
which indicates a command that the second optimum cache server
apparatus obtain the requested content from the distribution

20 apparatus storing the requested content, in the case where the
requested content is not stored in the second optimum cache
server apparatus; and

an update unit configured to update the location
information of the optimum cache server apparatus, which is

25 included in the converteddescriptiondata, into location
information of the second optimum cache server apparatus, by
referring to the location information data; and

said reception terminal apparatus suspends receipt of
the requested content from the optimum cache server apparatus,

30 and obtains the updated description data, which includes the
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the requested content from the second optimum cache server
apparatus based on the updated description data.

10. The content distribution system according to claim

5! 8, further comprising:

a difference information generation unit configured to
generate difference information which indicates differences
between the converted description data and the updated
description data;

10 wherein

said reception terminal apparatus suspends receipt of
the requested content from the optimum cache server apparatus,
and obtains the difference information, and receives the
requested content fromthe second optimumcache server apparatus

15 based on the difference information and the converted
description data.

11. A content distribution system, comprising:

at least one distribution apparatus configured to
store content;

20 a plurality of cache server apparatus configured to
obtain content from the distribution apparatus, and to store
the content temporarily;

a location information data storage unit configured to

store location information data, which indicates the location

information of each cache server apparatus;

| O
[ }

a description data ?btaining unit configured to obtain
from a transmission terminal apparatus, description data,
which includes the location information of a distribution
apparatus storing a predetermined content;

30 a converter configured to convert the location
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converted description data, which is the description data
converted by the converter, and to receive the predetermined
content from the specified cache server apparatus based on the
converted description data.
10 12. A content distribution system, comprising:

a division determination unit configured to determine
to perform the division of content in the case where the
amount of data of the content exceeds a predetermined amount;

a divided content generation unit configured to

15 generate a plurality of sections of divided content ,by
executing the division of the content ,in the case where it
has been determined by the division determination unit to
perform diviéion;‘

a first converter configured to convert description

20 data which includes information concerning content, into
description data which includes information concerning divided
content ,in the case where the content has been divided into

the plurality of sections of divided content; and

a reception terminal apparatus configured to obtain the

to
<t

converted description data, which is the description data
converted by the first converter, and to receive the sections
of divided content from at least one apparatus storing the
sections of divided content based on the converted description
data.

30 13. The content distribution system according to claim
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content from at least one cache server apparatus storing the
sections of divided content based on the converted description
data.

14. The content distribution system according to claim

10 12, further comprising:

a distribution apparatus configured to store a
plurality of sections of divided content;

at least one cache server apparatus configured to obtain
at least one section of divided content from the distribution

15 apparatus ,and to store the divided content temporarily:

a location information data storage unit configured to
store location information data, which indicates the location
information of each cache server apparatus;'

a description data storage unit configured to store at

20 leastoneitemof descriptiondata, which includes +the location
information of the distribution apparatus; and

a second converter configured to convert the location
information of a distribution apparatus storing a plurality
of sections of requested divided content requested by a

95 user ,which is included in the description data, into the
location informationof at leastone specifiedcacheserver
apparatus, by referring to the location information data;

wherein

said reception terminal apparatus obtains the converted

3 description data, which is description data converted by the
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an optimum cache determination unit configured to
determine at least one cache server apparatus that is able to
store at least one section of requested divided content, as
an optimumcache server apparatus, basedonavailable area amount
10 for each cache server apparatus , in the case where it has been
determined by the division determination unit to divide the
requested content into the plurality of sections of requested
divided content; and
a condition for division decision unit configured to
15 decide a condition for division, which is a condition for
dividing the requested content into a plurality of sections
of requested divided content;
wherein
sald distribution apparatus further stores content,
20 said divided content generation unit generates a
plurality of sections of requested divided content by
executing the division of the requested content ,in
accordance with the condition for division,
said second converter converts the location
25 information of a distribution apparatus storing the requested
content, which is included 1in the description data, into
the location information of at 1least one optimum cache
server apparatus, by referringtothe location informationdata,
and

a0 said reception terminal apparatus obtains converted



10M

10Nﬂ#10%w&f()-!fBl#lO%&f()-'al#lO%&f()--"'lO%W& O)-(@!'10%w () - MJPUUUUBVA V
dBSH=! !l 10! &#109%66& ()- 9! 10%&' () - 10%v&' ()-:!10%K ()-910%%& ()-Y
109V () - { VWWOWR XX} N?2SH=! T 133
#lO%W&f()-:!lO%W&f()-&!X#lO%WN&f()-Y!#lO%PP&f()-Y!lO%W&f()-&!lO%W&f()-XXpYY
Y ZBZaBSH=! 111 109V () -

10%v&' () - (#@@S&@J??lahlQ@@&@a%bl¢ﬁﬁﬂsZﬂEHMWiqﬁlddldH@%W&oﬁyeBZZé[p&[théO\aol
=l 10! pY: z#109%& ()- ,8' ! 10%v& ()-6! 10%v& ()-vy, 510%& () -

10%VE! ()_I\s§g@@ &@GPW?FP@REﬂﬁndX?e@QLVeS each section of requested

10! f #109% Hf L1 S#10YEHSHE! -1 1 S#10YEHSHE - 1 1 D#10YOHDHS -'IlO%H&
210 10‘aab€&géé p iel ra%() %1@ppf@ﬁﬂgserverapparatug) based 0

ey S R ) e i
y#109%656p& () - 4'DVFé09ﬁ§J5%n&bn% BiktkibkEPGh system according to claim
P\ y#10% 51 5& ! 1 s$10%&' () - 4! N$10%&' () -4Y 10%M&(§- 10S5S5
15, whereintheconditionfordivisiondecisionunit determines
a length of each section of divided content, which is generated
by the divided content generation unit, based on an order of
distribution to the reception terminal apparatus.

10 17. The content distribution system according to claim
14, wherein the divided content generation unit executes the
division of the requested content so that each section of
requested divided content is consecutive.

18. A content distribution system, comprising:

15 a division determination unit configured to determine
to perform the division of content in the case where the
amount of data of the content exceeds a predetermined amount;

a divided content generation unit configured to
generate a plurality of sections of divided content ,by

20 executing the division of the content ,in the case where it
has been determined by the division determination unit to
perform division;

a distribution apparatus configured to store the
plurality of sections of divided content;

25 at least one cache server apparatus configured to obtain
at least one section of divided content from the distribution
apparatus ,and to store the section of divided content
temporarily;

a location information data storage unit configured to

50 store location information data, which indicates the location
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in ormatlon of the distribution apparatus , which is
included in the description data, into location

informationof at least one specified cache server apparatus,
10 by referring to the location information data; and
a reception terminal apparatus configured to obtain
converted description data, which is description data
converted by the converter, and to receive each section of
divided content from the specified cache server apparatus based
15 on the converted description data.

19. A description data distribution apparatus
configured to manage at least one item of description data that
includes location information cof an apparatus, comprising:

an obtaining unit configured to obtain description

20 data converted by a data converter from the data converter

that converts the location information of a distribution

apparatus storing a requested content requested by a user ,which

is included in the description data, into the location

information of a specified cache server apparatus, by

25 referring to location information data which indicates the

location information of each cache server apparatus storing
content temporarily; and

a transmitter configured to transmit the description

data converted by the data converter to a reception

40 terminal apparatus.
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information of the apparatus, which is included in the
description data, 4into the location information of a
specified cache server apparatus, by referring to location

10 information data which indicates location information of each
cache server ; and

a transmitter configured to transmit to the
reception terminal apparatus the description data that is
updated by the update unit.

15 21. A description data distribution apparatus
configured to transmit to a reception terminal apparatus,
storing description data that includes location information
Qfanapparatusstoringcontentrequestedbyiiuser,information
concerning the description data, comprising:

20 an update unit configured to update the location
information of the apparatus, which is included in the
description data, into the location information of a
specified cache server apparatus, by referring to location
information data which indicates location information of each

25 cache server ;

a difference information generation unit
configured to generate difference information which indicates
differences between said - description data and the
updated description data which is description data

50 updated by the update unit,
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the location information of adistribution apparatus storing
a requested content requested by a user, comprising:
an optimum cache determination unit configured to
determine an optimum cache server apparatus, which is a cache
10 server apparatus that 1s optimum for a reception terminal
apparatus to access, based on at least one item of information
from among information indicating the degree of closeness to
the reception terminal apparatus; information indicating
available area amount for cache server apparatus; information
15 that indicates the degree of a 1oad condition of cache server
apparatus; and information indicating whether or not the
requested content has already been stored; and
a transmitter configured to transmit the location
information of the optimum cache server apparatus to the
20 converter.
23. A content location management apparatus,
comprising:
a transmitter configured to transmit to a specified

cache server apparatus a pre-fetch request, which indicates

[§]
o1

a command that the specified cache server apparatus obtain a
requested content requested by a user from the distribution
apparatus storing the requested content, in the case where the
requested content is not stored in the specified cache server
apparatus.

a0 24. The content location management apparatus
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according to claim 23, wherein e transmitter transmits the
pre-fetch request to the specified cache server apparatus just
before the distribution of the requested content to the
100 reception terminal apparatus begins.
26. A content location management apparatus,
comprising:
an optimum cache determination unit configured to
determine a cache server apparatus close to the reception
15 terminal apparatus which has moved, as an optimum cache
server apparatus in the case where the reception terminal
apparatus has moved a predetermined distance,
"a transmitter configured to transmit to the
optimum cache server apparatus a pre-fetch request, which
20 indicates a command that the optimum cache server apparatus
obtain a requested content requested by a user from the
distribution apparatus storing the requested content, in the
case where the requested content is not stored in the optimum
cache server apparatus.
25 27. A content location management apparatus,
comprising:
an optimum cache determination unit configured to
determine an optimum cache server apparatus which is a cache

server apparatus close to a reception terminal apparatus , in

30 the case where there are modifications to a reguested content
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storing the reguested content, in the case where the requested
content is not stored in the optimum cache server apparatus.

10 28. A data conversion apparatus configured to convert
description data that includes location information of an
apparatus, and to transmit the converted description data to
a description data management unit which manages at least one
item of description data, comprising:

15 a converter configured to convert the location
information of a distribution apparatus storing a requested
content requested by a user ,which 1is included in the
'description data, into the location information of a
specified cache server apparatus, by referring to location

20 information data which indicates location information of each
cache server apparatus storing content temporarily ;and

a transmitter configured to transmit to the
description data management unit the description data that

includes the location information converted by the converter.

Lo
Ot

29. The data conversion apparatus according toclaim
28, wherein the converter converts the 1location information
of the distribution apparatus storing the requested
content, which is included in the description data, into
the location information of a cache server apparatus that

30  has already stored the requested content, by referring to
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a distribution unit, which distributes description data to a
reception terminal apparatus, comprising:
an obtaining unit configured to obtain from a
10 transmission terminal apparatus, description data, which
includes the location information of a distribution
apparatus storing a predetermined content;
a converter configured to convert the location
information of the distribution apparatus which 1is included
15 in the description data, into the location information of
a specified cache server apparatus, by referring to location
information data which indicates the location information of
each cache server apparatus storing contenttémporériiy;and
a transmitter configured to transmit to the
20 distribution unit the description data that includes the
location information converted by the converter.
31. A data conversion apparatus configured to convert
the description data that includes location information of an
apparatus, and transmit the converted description data to a
25 description data management unit, which manages at least one
item of description data, in the case where it has been
determined by a division determination unit, to perform
division of a predetermined content if amount of data of the

content has exceeded a predetermined amount, and comprises:

20 a divided content generation unit configured to
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a transmitter configured to transmit to the

10 description datamanagement unit the description data converted
by the converter.

32. Adataconversion apparatus configured to convert
description data that includes location information of an
apparatus, and transmit the converted description data to a

15 description data management unit, which manages at least one
item of description data, in the case where it has been
determined by a division determination unit, to perform the
division of a predetermined content if amount of data of the
content has exceeded a predetermined amount, and comprises:

20 a divided content generation unit configured to
generate a plurality of sections of divided content by executing
the division of the predetermined content, in the case where
it has been determined by the division determination unit to

perform the division of the predetermined content;

(8]
o

a converter configured to convert the location
information of a distribution apparatus storing a plurality
of sections of requested divided content requested by a
user ,which is included in description data, into
location informationof at leastone specifiedcacheserver

A0 apparatus, by referring to location information data which
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includes the location information converted by the converter.
33. The data conversion apparatus according to
claim 32, further comprising:
a first obtainingunit configured to obtain the
10 location information of at least one optimum cache server
apparatus , in the case where the optimum cache server
apparatus that is a cache server apparatus which can store at
least one section of divided content, is determined, based on
available area amount for each cache server apparatus ; and
15 a second obtaining unit configured to obtain a
condition fordivision, which is condition fordividing the
requested content into a plurality of secticns of requested
divided content;
wherein
20 said divided content generation unit generates a
plurality of sections of requested divided content by
executing the division of the requested content ,in accordance
with the condition for division,
said converter converts the location
25 information of a distribution apparatus storing the requested
content, which is included in description data, into the
location information of at least one optimum cache
server apparatus, byreferring to the location informationdata.
34. The data conversion apparatus according to

! claim 33, wherein the condition for division is a condition
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division of the requested content so that each section of
reguested divided content is consecutive.

36. A data conversion apparatus configured to convert
description data that includes the location information of
an apparatus, and transmit the converted description data to
a distribution unit, which distributes description data to a
reception terminal apparatus , in the case where it has been
determined by a division determination unit, to perform the
division of a predetermined content if amount of data of the
content has exceeded a predetermined amount, and comprises:

a divided content generation unit configured to
generate a plurality of sections of divided content ,by
executing the division of the predetermined content ,in the
case where it has been determined by the division
determination unit to perform the division of the predetermined
content;

an obtaining unit configured to obtain from a
transmission terminal apparatus, the description data, which
includes location information of a distribution apparatus
storing the plurality of sections of divided content;

a converter configured to convert location
information of the distribution apparatus , which is
included in the description data, into the location
information of at least one specified cache server
apparatus, by referring to location information data which

indicates the location information of each cache server
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h location information converted by the converter.
37. Areception terminal apparatus configured to receive
a requested content which is content requested by a user, and
description data that includes location information of
apparatus through a network comprising at least one
10 distribution apparatus, storing the content, and a plurality
of cache server apparatus, which obtain the content from the
distribution apparatus and store the content temporarily,
comprising:
a transmitter configured to transmit a request for
15 description data, which includes the location information of
a distribution apparatus storing the requested content; and
a receiver configured to receive the converted
description data, in which location information of the
distribution apparatus is converted into 1location information
20 of a specified cache server apparatus:
wherein the receiver receives the requested
content from the specified cache server apparatus in the case
where the transmitter has transmitted a request for the

requested content to the specified cache server apparatus based

e
ot

on the converted description data.
38. The reception terminal apparatus according to claim
37, wherein
in the case where the reception terminal apparatus
Lhas moved a predetermined distance, the transmitter transmits

50 a request for updating the converted description data,
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description data, has been updated into the location

information of a second cache server apparatus, the receiver

n}

receives the updated description data, indicating the
description data in which the location information of the
cache server apparatus has been updated into the location
information of the second cache server apparatus ,and suspends
receiving the requested content from the cache server
10 apparatus, and

in the case where the transmitter has transmitted
a request for the requested content based on the updated
description data, the receiver receives the requested content
transmitted from the second cache server apparatus.

15 39. The reception terminal apparatus according to claim
38, further comprising:

a description data generation unit configured to
generate  new 'description data, bhased on the converted
description data and difference information indicating

20 differences between the converted description data and the
updated description data, in the case where the difference
information has been received by the receiver ,instead of the
updated description data;

wherein the transmitter transmits a request for the

25 requested content to the second cache server apparatus based

on the new description data.
40. A content distribution method, comprising the steps
of:
storing content in at least one distribution

30 apparatus;
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storing at least one item of description data,
which includes location information of the distribution
10 apparatus, 1n a description data storage unit;
converting the location information of a
distribution apparatus storing requested content requested by
auser, which is included in description data , into the location
information of a specified cache server apparatus by referring
15 to the location information data;
having a reception terminal apparatus obtain the
converted description data, which is description data that
has been converted;
having the reception terminal apparatus receive
20  the requested content from the specified cache server apparatus
based on the converted description data.
41. The content distribution method according to claim
40, further comprising the steps of:

storing in the location information data

j93]

storage unit, content location information data, in which
information specifying each content and location information
of cache server apparatus, correspond with each other; and

converting the 1location information of the
distribution apparatus storing the requested content, which

30 is included in the description data, into location
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40, further comprising the steps of:
determining a cache server apparatus closest to the
reception terminal apparatus from among each cache server
apparatus storing the requested content, as an optimum cache
server apparatus;
converting the location information of the
distribution apparatus storing the requested content,
which 4is 4included in the description data, into location
information of the optimum cache server apparatus ;
having saidreception terminal apparatus obtain the
converted description data;
having said reception terminal apparatus receive
the requested content from the optimum cache server apparatus
based on the converted description data.
43. The content distribution method according to claim
40, further comprising the steps of:
calculating load condition of each cache server
apparatus;
determining a cache server apparatus corresponding
to the lightest load condition as an optimum cache server
apparatus;
converting the location information of the
distribution apparatus storing the requested content,
which is included in the description data, into
location information of the optimum cache server apparatus ,and

having said reception terminal apparatus obtain the
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& ()= (FA<hl> transmitting to a specified cache server apparatus a
pre-fetch request, which indicates a command that the
specified cache server apparatus obtain the requested content

10 from the distribution apparatus storing the requested content,
in the case where the requested content is not stored in the
specified cache server apparatus;

converting the location information of the
distribution apparatus storing the requested content,

15 which is included in the description data, into
locationinformation of the specified cache server apparatus , by
referring to the location information data; and

having said reception terminal apparatus obtain the
converted description data ;

20 having said reception terminal apparatus receive the
requested content from the specified cache server apparatus
based on the converted description data.

45. The content distribution method according to claim
44, wherein the transmitting step includes the step of

25 transmitting the pre-fetch request to the specified cache
server apparatus before the reception terminal apparatus
transmits a request for distribution of the requested content
to the specified cache server apparatus.

46, The content distribution method according to claim

30 44, wherein the transmitting step includes the step of
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reception terminal apparatus which has moved, as a second
optimum cache server apparatus ,in the case where the reception
terminal apparatus has moved a predetermined distance;
10 transmitting to the second optimum cache server
apparatus a pre-fetch request, which indicates a command that
the second optimum cache server apparatus obtain the requested
content from the distribution apparatus storing the requested
content, in the case where the requested content is not stored
15 in the second optimum cache server apparatus;
updating the Ilocation information of the optimum
cache server apparatus, which is included in the
converted descfiption data, into location information of
the second optimum cache server apparatus, by referring to the
20 location information data;
having said reception terminal apparatus suspendreceipt
of the requested content from the optimum cache server apparatus
having reception terminal apparatus obtain the updated
description data, which includes the location information
25 updated;
having reception terminal apparatus receive the
requested content from the second optimum cache server
apparatus based on the updated description data.

48. The content distribution method according to claim

30 42, further comprising the steps of:
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server apparatus while the reception terminal apparatus is

receiving the requested content;
transmitting to the second optimum cache server
apparatus a pre-fetch request, which indicates a command that

10 the second optimum cache server apparatus obtain the requested
content from the distribution apparatus storing the regquested
content, in the case where the requested content is not stored
in the second optimum cache server apparatus;

updating the 1location information of the optimum

15 cache server apparatus, which is included in the
converted description data, into location information of the
second optimum cache server apparatus, by referring to the

" location information data;:
having said reception terminal apparatus suspend

20 receipt of the requested content from the optimum cache server

apparatus,

having said reception terminal apparatus obtain the
updated description data, which includes the 1location
information updated,

25 having said reception terminal apparatus receive the
requested content fromthe second optimumcache server apparatus
based on the updated description data.

49. The content distribution method according to claim
47, further comprising the steps of:

50 generating difference information which indicates
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differences between the converted description data and the
updated description data;
having said reception terminal apparatus suspend
reception of the requested content from the optimum cache server
apparatus;
having said reception terminal apparatus obtain the
difference information;
having said reception terminal apparatus receive the
requested content from the second optimum cache server
apparatus based on the difference information and the converted
description data.
50. Acontent distributionmethod, comprising the steps
of:
storing content inat least onedistribution
apparatus;
having a plurality of cache server apparatus
obtain the content from the distribution apparatus:
having the plurality of cache server apparatus
store the obtained content;
storing location information data, which indicates
location information of each cache server apparatus, in a
location information data storage unit;
obtaining from a transmission terminal apparatus,
description data, which includes location information of a
distribution apparatus storing a predetermined content;
converting the location information of the
distribution apparatus , which is included in the
description data, into the location information of a
specified cache server apparatus, by referring to the location

information data; and .
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having areceptionterminal apparatus obtainconverted
description data, which is description data converted by the
converting step: |

having the reception terminal apparatus receive the
predetermined content fromthe specified cache server apparatus
based on the converted description data.

51. A content distribution method, comprising:

a step of determining to perform the division of content
in the case where the amount of data of the content exceeds
a predetermined amount;

a first step of generating a plurality of sections of
divided content ,by executing the division of the content ,in
the case where it hasbeendetermined by the determiningstep
to perform division;

a step of converting description data which includes
information concerning content, into description data which
includes information concerning divided content ,in the case
where the content has been divided into the plurality of
sections of divided content;

a step of obtaining the converted description data, which
is the description data converted by the converting step;

a step of receiving the sections of divided content £from
at least one apparatus storing the sections of divided content

based on the converted description data.

52. The content distribution method according to claim
51, further comprising the steps of:

storing the divided content in at least one cache
server apparatus;

obtaining the converted description data;
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receiving the sections of divided content from at least
one cache server apparatus storing the sections of divided
content based on the converted description data.
53. The content distribution method according to claim
H 51, further comprising the steps of:
storing the plurality of sections of divided content
in a distribution apparatus;
having at least one cache server apparatus obtain at least
one section of divided content from the distribution
10 apparatus;
having the cache server apparatus store the divided
content temporarily;
storing location information data, which indicates
locationinformation of each cache server apparatus ,in location
15 information data storage unit;
storing at least one item of description data, which
includes the location information of the distribution apparatus,
in the description data storage unit;
converting the 1location information of a distribution
20 apparatus storing a plurality of sections of requested divided
content requested by a user ,which is included in
descriptiondata, intothe location informationof at least
one specified cache server apparatus, by referring to the

location information data;

Lo
Ot

having said reception terminal apparatus obtain the
converted descriptiondata, which is description data converted
by the converting step:

having said reception terminal apparatus receive each
section of requested divided content from the specified cache

30  server apparatus based on the converted description data.
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54. The content distribution method according to claim
53, further comprising:

a step of determining at least one cache server
apparatus that is able to store at least one section of requested
divided content, as an optimum cache server apparatus, based
on available area amount for each cache server apparatus , in
the case where it has been determined to divide the requested
content into the plurality of sections of requested divided
content;

a step of deciding a condition for division, which is
a condition for dividing the requested content into a
plurality of sections of requested divided content;

a step of storing content in said distribution
apparatus;

a second step of generating a plurality of sections of
requested divided content by executing the division of the
requested content ,in accordance with the condition for
division,

a second step of converting the location information
of adistribution apparatus storing the requested content, which
is included in description data, into location
information of at least one optimum cache server
apparatus, by referring to the location information data:

a step of having said reception terminal apparatus
obtain converted description data, which is description data
converted by the second step of converting;

a step of having said reception terminal apparatus
receive each section of requested divided content from the
optimum cache server apparatus based on the converted

description data.
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55. The content distribution method according to claim
54, wherein the deciding step includes the step of determining
a length of each section of divided content, based on an order
of distributing to the reception terminal apparatus.
56. The content distribution method according to claim
51, wherein the first generation step includes the step of
executing the division of the requested content so that each
section of requested divided content is consecutive.
57. The content distribution method according to claim
54, wherein the second generation step includes the step of
executing the division of the requested content so that each
section of requested divided content is consecutive.
58. A content distribution method, comprising the steps
of:
determining to perform the division of content in
the case where the amount of data of the content exceeds a
predetermined amount;
generating a plurality of sections of divided
content ,by executing the division of the content ,in the case
where it has been determined to perform division;
storing the plurality of sections of divided content
in a distribution apparatus;
having at least one cache server apparatus obtain at
least one section of divided content from the distribution
apparatus;
having the cache server apparatus store the divided
content temporarily;
storing in a location information data storage unit,
locationinformationdata, whichindicates locationinformation

of each cache server apparatus;
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obtaining from a transmission terminal apparatus,
description data, which includes location information of a
distribution apparatus storing the plurality of sections of
divided content;

converting the location information of the
distribution apparatus , which is included in the
description data, into location informationof at least one
specified cache server apparatus, by referringto the location
information data; and

having a reception terminal apparatus obtain converted
description data, which is description data converted by the
converting step;

having the reception terminal apparatus receive
each section of divided content from the specified cache server

apparatus based on the converted description data.



