;e3ec Tp\ 60TWO 02/ 19118 -1 DESCRI PTI ON PCT/ JPOL/ 07484 FI LE TRANSFER
SYSTEM APPARATUS, METHOD AND COVPUTER READABLE MEDI UM STORI NG FI LE @ '
TRANSFER o b M TECHNI CAL FI ELD The present invention perapnrisa a fi
transfer tec n| que for transferring a file 10 (information which has a

gi ven purposgl Mre particularly, the pregent invention relates to a file
transfer technl que in which file data is sent to a receive apparatus
accordi n nt of data which has been received by the receive 15
apparatu (m WW is provided froDESORIREEONe apparatus. According to
t he fiIe echnique, the time required for sending and receiving a
file beconmes short, and, tinme required for waiting until the receive
apparatus can start to recBILE T FER BY {BRY , g?Pﬁﬁé\rTéH%-e METH@Bporti on
to the file sizgyandoMperrRizeapdBrE! MEDRDPASTOERR: BACGKGRRANEFART A
syst em whi ch t:ﬂ‘gé{i é& afile froma 25 sending side termnal (which wll
be call ed a’se g atus hereinafter) to another termnal which is in a
receiving side (which will be called a receive apparatus hereinafter) by
using a netmr@@mﬁﬁ%e transfer system 30 As an exanple of a
conventional filTe transter _system there is a nethod in which a file is
directly sent fromthe sefSapFasans %B"Pﬁélf’é‘cé:'e\;éfzﬁﬁ)a?%tﬁs 1A anot her
exanpl e, there i:ﬁaﬁsﬂeﬁ:httédhmj)dﬁdllff@rSbﬁlaﬁdf&m.erg iss fibyi ded suchhasf 3|5
an FTP seryer oy, r I pc § or Ing the file
and a partw or(ﬁg\g?mé@ti% 1e&2trg$sédgf f#g%?lo eOESrTHi %égér ding .

WO 02/ 19118 -2 M‘F!LP@LBG’M?M tth@ Pregeptt inW@mttﬂ?él t@lrﬁlha‘-ﬁ tenaaddi ti on,

thesend appar atg$; §t Qﬁ:‘aﬁs@éﬁ: fﬂécﬁaﬂfﬁﬁéeiﬁhﬁhﬁélﬁﬁi\&% a4 hes' geqitve
apparatus receives the file fromtheshare 5As an addi ti onal

ol 6.t hor o ¥& AnBER8G YN ARRAAIALET | RECPEOLNG) e 181 FRAI BFal i 1y of
file relay appadatasehilchk®as medn Asedelvelde byetthed recedhveh the file

| ssent di T e8ll YabhaHhLNE SRR a%\?ﬁf'siéOpﬁ:ﬁ%&de%%f’cﬁﬂ-oﬁ?gafé&%iv d nere

is a problemin appar atus and e receive ar at us shoul
beacti vated si rRPPARREUSI-y. Alcﬁ%ﬁ:ﬁftg oho hber Sliltehé:rﬁitlrﬁi’gﬂf nt@FRaA dR

shared server lﬁh@rﬂ!mded'e@jut:lh:@mf'fdzheséﬁdﬂlngpla&rdatné‘cﬁﬁﬁbea file
recei velSappar ab%??@eg §| o&ec%%5£r|%¥m€c%g§ %§ rF,gIt ewgfyﬂag tp:fire is a

probl emin that ng pProces’s paratus an er ecei vi ng
process by the tkeereceiygamdnaratike @aﬁeﬁﬁéﬁtt H’@ sﬁﬁﬂ%ﬁv%e'ﬁbér fiid-¢ ocat ed

far fromthoe sgheg0aBRAAR IRaHY irhepfSﬁS.’c‘fg.o%P&%r NS - f:l:']’.éhﬁﬂ.zea%nfd)r the
met hod in WhICh thefile is t ans_ﬂ‘erre via,a plurality of fil

r el ayappar at uses*et REMBE, |0 "‘l%k’?%aFPﬁESPS‘r fil esendi ng by the send

apparatus and file receiving by25the recei ve apparatus can be sol ved
because the sewrmthe recei ve apparatus can send a fileto a
nearest file relfay apparatus and receive a filefroma nearest file relay
appar atus. However, afirst* rsé’l%ﬂmold’b%*%{‘ﬁré&ﬁfﬁﬁts &t LerFrem 8 a3osecond
file rel ayzappasehds.ngf sd dee e rmtiagel U(whiithe wiiillstbe etalladpar abml

recei ves all of gg;{asryt & HAGd Gl f EBAbnbiR it A1 SRR US

isforced to sto ransterring a he nex stag SOmMe m p0| nt when
file transfer spheed SPCiMinmsvidey(whpghawddlobey %%pﬁa?&?@é—v@f a

previ ousst age igppheukiist hatrdidLrteaNshb¢r uspoRd d hetwoter £kagaaped at us
or a receive appapghys . 9h AN system.
30 As an example of a conventional file
transfer system, there is a method in which a file
is directly sent from the send apparatus to the
recelve apparatus. As another ekample, there 1s a
method in which a shared server is provided such as
35 an FTP server or an HTTP server which includes a
part for storing the file and a part for

distributing the stored file to a terminal according
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WO 02/ 19118 -3 PCT/JPOL/ 07484 stage. Thus, waiting time fromthe time when
the send apparatus starts to send a file until the receive apparatus can
start tow@gegnisigs the file increases in proportion to the pgi/grotiozssand the
" 5 nunber of the relay file transfer apparatuses. In addition) according
to a conventional file transfer nmethod, a-2+le transfer can not be
performed while suspending and resumng file transfer at some m dpoint. The
reason is that, 10 according to the conventional file transfer method, the
rel ay appar atustead mequesid finam dbpentesmindeadyintadditiana thet he

suspended file §gnhha @%&%tﬂ@%@éf@s #hd. £ih &Qﬁctl?é)pé‘l'iéiréé garvet send
data foll ow ng daé gﬁ the gnount to tFe rela .15 ap g%ug? DI SCLOSURE OF
0

THE | NVENTI ON 13D EISjc@&V%faQW?J BSefe |W€rﬁ| from ihe e

transfer systensharefl servestine 20 required for sending and receiving a

file, and tBe waiting tlm%éﬂgd|$§&$%{8ﬁghvg ﬁgﬁfﬂt ﬁger skapt to receive

afile is not progortlonate t € Sslze a of the relay
appar at uses. | tmeshadodRe whisjle fﬁl?héspﬁéﬁaﬂfQEFQQV%ﬁ@lén to provide a

file transfer sysheanhirywofiEihe s61dyapppadiattsed siceendmagnding a file
at sonme m dpoint and resu égndlq? t he %lle E&Ffueatragiier syst em of
the present invention includ F $ Pln&np EU]%@ ﬁﬁtlng file
receiving part aﬂntadIMQnﬁﬁYufﬁomeikendeng @mnaratm%nuoapparaemsﬂwaﬂudes
an originagong {hharakels NG M 2003 3prBp1aNal] thdt | engchdhgy part. A

recei ve apparatus includés an .incom n l'e storing part and an inconing
file r 35 recei IPRETRAINS. R4 ilg L8O +§?U§P§@FFH?H% %P%?%?e Bperation and
a send operati cictitateddeiinmyltianeoWfl P2/ 19h1&Gddition, as for the

method in which the shared server is provided,
although the send apparatus and the receive

15 apparatus are not necessarily activated
simultaneously, there is a problem in that file
sending process by the send apparatus and file-
recelving process by the receive apparatus take time
when the shared server 1s located far from the send

20 apparatus and the receive apparatus.

Further, as for the method in which the
file 1is transferred via a plurality of file relay
apparatuses, the problem of taking time for file
sending by the send apparatus and file receiving by

25 the receive apparatus can be solved because the send
apparatus and the recelive apparatus can send a file
to a nearest file relay apparatus and receilve a file
from a nearest file relay apparatus. However, a
first relay apparatus can not send a file to a

30 second file relay apparatus of a next stage until
the first relay apparatus receives all of the file.
The reason is that the file relay apparatus is
forced to stop transferring a f£ile to the next stage
at some midpoint when file transfer speed of a file

35 relay apparatus or a send apparatus of a previous
stage 1s slower than file transfer speed to a file
relay apparatus or a receive apparatus of a next



PCTI JPOL/ 07484 which the store operation is to store data which isreceived
fromthe send apparatus in the file storingpart and the send operation is
to send Wgomidigddata to the receive apparatus by using poEIROMB4NgSTile
sending part. Therefore, it can be started tosend a file to the receive
apparatus beforeconpleting file receiving-3xomthe send apparatus. A rel ay
apparatus includes an originating fileinformation receiving part and an
incomng filelOinformati on sending part. The send apparatus includes an

ori gi natingfil estager milihms sorali tongatimeTgomeddie cajppar whes ithel udes an
i ncoming file i 4408 MBHpANAAGE 3t Par to13ER Pl QRPFERL Ugnkecei ves a

file sizefromthe send apparatus by the originating filelnformation

recei ving part TRFLES, SORAHPS AR FERTER] tSs etvr the file size with
the fileidentifietraagesedirstmropottiont he thlee il i sthzpaahd2@he addi tion,
the rel ay appar ot i €} a 0 i identifier
and thefil egsi leﬁ:g’;ﬁ/e?htgfl r@gémqﬁ%giﬁl %leﬁf g?%l%%)érsir sée?%%]ﬁ%{f)grggsbef ore
sending the file. The recdilveaddpbblorusdcepsding 9 |a ¢apVentioenadnd t he

fi Le Si tZ_eZSr ecefyed E&‘Q@?S{ﬂlﬂ: rrﬁ]ayq@pparﬁa_mfa_ f&ratdyaf_éflceahnﬂggzlt Be .
information receiving part .i e_incogin i lestoring pa - er e

recei ve appar at%"sﬂ;@gg\e\%eéﬂﬁlrrhr%aqlésg?ﬁaﬂgi ﬁntdhé:er%*“é;g“gpté\}ﬁt us by the

i nconmi ng30fil e teers¥iemy ajarsome heldpeknte afiper atamsamnpar thake file size
with receiygd dabdoRERY oAk 67F8NE1BRRL B A MErafABr BRCHA1HOY O
receiving data.nemy arrived to the relay apparatus 1's repeated. Thus, data
transfer speed ea® Belay) fRRAFTEH GRRNBSthENeddh e AMQBREI A the file to
the rel ayapﬁar ]?é%@efédWstﬂF@{ﬂhwmfath? basﬁmdtﬁﬂnetbegmneﬁ f or
receiving the file.from rela 2/.19118 -5 appara the receive
apparatus. PCT. /%?’51/ Sgggka%ﬁas're%/%@' Xgﬁgr 398@ %&?Eﬁ@ﬁhﬁeégét Péﬁsis&pde
destination det@banifedlioaming addta cof ethei afmound iton teadregapart, a rel ay
file sendi pg pag péi‘aftiu'se. relay information receiving part and a relayfile
receiving part. 1n this case, the rel ayapparatus judges whether the file
needs to betransferred to another relay apparatus on the basisof the
destinati on addbESCLOSURE o 'HE FENTWON10it is necessary to transfer

e ') K¢ L
the file, the rel ayappar at P§t§ﬁ ngg_r,:?cf:ebi,y t@%ﬁéé@n@@ﬂf:‘eh‘ﬂiﬁ@ ht he
I g a

file should be transferred, and sends e relayrntformation i1 ncludin

list of destinak?oREAYHESsE filp trapsfaEneystem sy wikkchi fhesitime s
Seftond rel axnt aﬁp@qf '&%M‘&d\/\ﬁﬁqﬂl S0di zvgzs?)ﬁct ir;'ebe_ﬂlwhﬁg/lé nf:plfat &nd fthem the
rel ay apparat usof . rLevi ous e ‘relay. in nrecei vin
bar i stores t hevetF b et L Xnd rhiRave RO, B St AR g part
and recei ves dat@2oecedvienad pfiele ols netapropostdianaity toethel file
filereceiving pgfie Ahl@ertHLGRIMEE 6| tHat el fppatHEuhE8Yi OUS Stage

rel ay apparatus, the seco rel ayappar at us .conpares_the file size with
recei ved data. Wien these Q&e jrﬁ)tgrf‘ﬁﬁlgﬁn@?jﬁﬁg:pfé{ow rRT8§98%4ppar at us
repeats an2éperimventdon doeiprovgldat awfiite itransfier asysten fo whd.ch

previ ous stage £fbaxaRniayieree0" GhRUk¥spB &ddahifg 0gPE1pASHID! et hat
the file may pass thrqugh a urality of réelay30apparaiuses while the file
is sent fromth%°‘§%nﬂ‘&]5‘g‘£"d’k‘gsali% JE?%“?‘%céP jé‘p?pa‘?%? ustl®ach of the
sendapparatus and the recdhe Bpparttanster cyshem cof ethéhprbsendar est

rel ay apparatus \ii i 0t o I . refore, file sending
can be35conpl et%’gggglg?%%orlrfﬁe' %é;%ég%%%g%ﬁgz‘a}#f@efq lgfécéﬁvi ng can be

conpl et ed BAst ¢BHigipatiaeifippeeeedi¥ing poriy|amA 18n - sneomAngOfide 84
Thedfi | e st prij_ngeﬁ_au_hgofpaﬂ;]te_ rq}]ay@ﬁ)@aagba&aitm@ lﬂ%]_@dggr ta_n}/\,hi chd_st or esh
send statusindicatin et he e_send_apparatus suspen | endi ng, the
send file recei%%algﬁ\ﬁlq%cﬁ%ss %5%?9 &ﬁ?‘%h aﬂ’ﬁirﬁfgsolfiglgaﬁgn& at us
stored in thefifélet sendgnehrpax. sudpeadedyestapparathe incdnidegf idme
sending part inchgdfiny Ralle WH&P18§NHarthahd @useiteshphyseihest and
sends data_next_whensending a file to the receive apparatus.

ThelOori gi A&t nﬁe?ﬁag% Epart of the send apparatusincludes a part

whi ch suspends fil e sendi rig.rdleey nappangtiisl pencivems ng phoreof the

recei veappar at i ugdes L Legei i e status
fromthe rel ayu?z%%gr&gti&g% susp%n%%&éf %égggégﬁviiﬁéﬁ%#gﬁ&%hgl?i P‘e send
status' i ssuspendi ng status, and receive data of unreceivedpart of the file
when the file send status is notsuspending status.In this case) since it is
transmtted to20the relay apparatus and the receive apparatus thatthe send
appar atus suspends file sending, the rel ayapparatus, and the receive
apparatus need notcontinue to wait for continued data even after
filesending is suspended. 25The relay file sending .part of the

rel ayapparatus includes a part which sends the file sendstatus first, and,

L e— o Y Ly - - oy - —




WO 02/19118 _g_ PCT/JP01/ 07484 identifier and a downl oaded data anount from
t herecei ve apparatus, and a file storing part whichstores the file
identifigioasthiig! € data of the filewhich are associ ated péf/fipodacdssot her
and passes filebdata according to the file identifier and thedownl oaded
data anount to the incomng file sendingpajt. The incomng file sending
part sends filedata according to the downl oaded data anmount to thereceive
apparatus. ~10The present invention can be fornmed aseach of the send
apparatus and twieichcéhee sty adpseseionnishad idtote adatar whishemd n
addition, the 3N ' f fil r e . In
this case, 15th2£§§§2bﬁda\r%:‘gg‘r %e{ﬁé;eﬁﬁng?gggg%}fljiﬂstﬁls eﬁﬂ% géﬁeg?zi'l{hﬁgg a
file identifierp@sbdangr theemand ioperatipne ighdip reand vtﬁg atprgdest of
file sending, aggeantosittp Hedwd Vapgaaliuse b afs fH@MhbeifieBAARRAr at us
before rece%i nﬁ 1fﬂata of..the file a Ost%ring t.q:e file size_and the file

i dentifier whichirg 588GHRE RA%F1h LARheSPRE, L& (97 Pt BpabEP& ISt i ng

t he send appar atendt e fdde fid chntveceiver eappamatumtizefenehes the file
size, a fourthsisppobraelingd Neaddlf1hdCRidhl Sndbidabpheataise 0 (he

recei ve apparatus before“sending the ata to the receive apparatus, a
fifth step of sehdFRda¥h@PDATAtHE laeludes, 8deAFdl HiptiRgstLihei | data
aLmunt recei vedihjorie tieceinecapnaigt pareaands dxha.rzd:%rleiﬁgzg;SQFurt her,

t he present i nv. conput er readabl e nedium storing
aprogr amch%r0 ex:gﬁﬁégﬁlg%tq%@b:%e%{/@g%?ﬁ?gﬁéd met hod, and as the program O her
obj ects, features and advditeagendiEppasapussdnclivdestapnorlgingddate nore
apparent fronthe;jjal hﬁ\ﬁdﬁﬂ@&i@hdﬁﬁgrga&mn W) F&adiyaconj unction

wi th the acconpanyi ng,draw ré%ls. V\DO% 19118 Pg[/JPSjir/‘ 7484 ?'?8 BRI EF
DESCRI PTI ON OF 3PRABRAWANGE Fiufigs i . 1RERMARS £t THREHPEhowi ng

whol e confi gur ateocalgfing fpant transfer systemof a 5 first enbodi nent;

Fig.2 is aq&l owmchart show | i ro&%%sé I P{ et fjrst
enbodi nent ;1%Fi g.3is a scr?g%ataj'fbc oécﬁﬁafo'%&?asm S V\Jn'ﬂ%é V\ﬁ\gFeigo% |Zg§'|ur ation
of a file transFEPMsFheeReNd APRPERERHILINFES Akgirating §14ef| owchart
shﬁw' ng anblout Liigfoefnamm&sddtgwimgv p&rthbew(i'ﬁmiﬁ”lgntheﬁfg%ﬁj s a
schemati c oc i.agr i Q onfiqu j, 0N .0 ile transfer
system of a 15 ? !Iil‘ gsg%égl&\rgé&n%%l%gf%gl gilggf_ﬁvg'\tﬁc%e}r Js o'.\[/\néng an outline of
processing flowi@enta&ien andemagisters Ltgin ithe EelrnatPEinBodRndiagram
SPTngDQ W?ng_ confi gur aH Qh F}Hdc?sl.ﬁ:hé&,t{:ﬁﬁs &%llaliyséﬁafﬁétﬁszﬁoiﬂlﬂi;dl% ‘
enbodi nent; Fig is a flowhart show n out,lli ne cessin oW O
The fourth enbobhfeReCe Y BRBIr SHIF ERBCBIRNd T eIERIRE BB T
| NVENTI'ON 25 | nfEihe &dlZeowingiheentmclombngs £dflet Hmformation sending

part before sending the file. The receive apparatus

stores the file identifier and the file size

25 received from the relay apparatus by the incoming

file information receiving part in the incoming file
storing part.
After the receive apparatus receives all
data stored in the relay apparatus by the incoming
30 file receiving part, the receive apparatus compares
the file size with received data amount. When these
are not the same, an operation of ;eceiving data
newly arrived to the relay apparatus is repeated.
Thus, data transfer speed can be adjusted even when
35 the speed for sending the file to the relay
apparatus from the send apparatus is slower than the
speed for recelving the file from the relay



present invention will be described with reference to figures. [First
enbodi nent] The first enbodi nent of the present 30 invention wll be

descri bedyphisyggf ol l owing. Fig.l is a block di agram showpggjpdif7ydaol e
configuration of the file transfer system of the enbodiment. As shown in

this figure, the file transfer systeminclgdes a send apparatus 30, a 35
recei ve apparatus 50 and a relay apparatus 10 which is connected to the
send apparatus 30 and the receive apparatus 50 such.that the rel ay

appar at us WO 8gpagatss by RBE MedéedVé84pbaradusexchange data with the

send apparatus 30 and the fg‘%c?ﬁéﬁﬁgg?éﬁwﬁéom Si_srh%u&gg gend apparat us

30, the receive apparatus ay appar IS realized by

| aunchi ng a pr obFaRefeFades tdhation ofles/rAd ndmet @i thg aefhdesreday
conput er whi ch fagozmaetivel ksdidaid asertThe pea@y@mDie t §S6nd KGN Dadt can be

stored in a.Ch .and_t he ik and n be di.st.ributed. In.additi.on, the
program can She ER%A Phdt &Yw%ﬁ%ﬂﬁrna@& ekid Rﬁﬁt aaﬂgt ﬁoFl?.lagy
instal ling the Hidgr zmogiiving pator edInnthhie CBsROMtthe doehdpaded in a

conputer, the cogpHFakuEAYdRyds ShhétnbBetheNE 1ARPH LS t6ehay apparatus
or the receive aggaratus of t %H?resent i pvention. 15 The send apparatus 10

i ncl udes a fil etHPRFERZESY YhiIEREBNTELAY APRFHATES onnthe; fasds ng
file storing pavf 8Beadéstimatipmaoaddgebs| groapdioR) i t £82e . ThWhied e
originatinggui nf [ ' S S,eal0, t e ppar at us
10, file O?Pgingfrgé ?E%%%%%#ﬁgH%ahggéﬁfgéfugg%af%:%ﬁgg?ér£§¥F§n
representing or?BPARALYS fAetenningsnredaysappaintus fgreuni e whidchh file

to be ste_nt ahdfﬂﬂedtﬁilien%&idiﬂ.d %@df'f%?é‘:farr!eﬂ,a@ﬁhdi%l?dé hﬁii’tb! g_e’zl!ézyl |
originating infor i on.sendi n ceiv ile identifier an
passes the fiIel?ggﬁWFF%&niiqéiqﬁip%r?gﬁﬁﬁgiﬁgsdhéiiﬁﬁi}?ﬂg part 33. The
originating filaddtresseg . .pdhte IWIieatidentifidat andhitdie iBlileosddel.n itself
or in othege30 storing appar bgs| f ' ' Liier 1, and
passes the&fsi |l e data . to t%e %ﬁ%}ﬁgéggyf ??Qgﬁﬁ&f%g”%%él? %ggang'jtvh *the file
identifier |. THReofiden&SlRy finfcxBABLAg fzem Fhesroleki IRBATRLYS | e
data fromthe osfgthat previidues Hitagagbpathe3Filid rdleey f ihLormantion er |,

and sends the fféSeQ@&ﬁga$$f€“%€éégﬁigﬁgtkiﬁgrﬂefé&tfﬁkormation in
the filile information storing part, and receives data
20 from the previous relay apparatus by the relay file
receiving part. After receiving all data stored in
the previous stage relay apparatus, the second relay
apparatus compares the file silze with received data.
When these are not the same, the second relay
25 apparatus repeats an operation of receiving data
which is newly arrived to the previous stage relay
apparatus.
Accordingly, since It becomes possible
that the file may pass through a plurality of relay
30 apparatuses while the file is sent from the send
apparatus to the receive apparatus, each of the send
apparatus and the receive apparatus can communicate
with the nearest relay apparatus from the viewpoint
of network route. Therefore, file sending can be
35 completed fast for the send apparatus and file
recelving can be completed fast for the receive
apparatus.



WO 02/19118 -11 PCT/JP01/ 07484 rel ay apparatus 10 with a character string
representing originating file sending. The relay apparatus 10 includes a

file ori ggpgdiiofg i nformation receiving part 11, an 5 ori gpeBipoI@74sk| €
receiving part 12, a file storing part 13, a file incom ng information

sendi ng part 14 and an incomng file sendigg part 15. The file originating
I nformation receiving part 11 can receive the file size L and the 10
destination address R fromthe send apparatus, and can generate the file
identifier | and a file pdhe Eibal storpngvipadet lef fthe rdéayifier | and

the file .path %’%{,Qréi! f'l'n%ﬁié’éé ”8 ?5‘% ﬂvﬁlcﬁh%%f% ”é‘%hagsftpt%s

recei vi ng part can recel ve entifier dat a

F(x) fromthe stR@t ﬁﬁﬁépgt&?QQRRFcﬁ%epFBOﬁdéﬂﬂﬂEﬁiﬁ% spepPepde $iddE ng
part 13, whereigendingfanhd eidofdleOtedaisimy fatd) FHctidbas abeen read

d h he f he file i '
?Efofﬁgtlgg geﬁ%%ﬁ% %gg%%jfdééﬁgect$§eg§hac§%|%&§;ﬁ#%§ﬁ?n$$g#$@he receive
appar atus 50, afilleastortiasion part PtadanepenRinig tshatweei theappeoming | n

addi tion, the filgei Ben: 'i‘&;hﬂ’éfli "phseRasendl @ﬁﬂawhﬂéhhéanﬁgm‘t&ﬂeons of 25
searchlng afile table in l e storlng part. 13 for a Ealr of the file

identifier | anBlilfesSerdesfiatrg LhFeh ap §§§§§zﬁ%ﬁpvﬁ? tiWBePP address
R, obtaining theepding andils ifyi thiet hecedeei \@;&(mﬂ:wsbus Pheof the pair

of the filaq degifigohnd0 A thenhihg $hee Le Wit | 2GRHT BgpLG Sendi ng

part 15 can recerv Ier a downl o a anmount O R
fromthe recei vinappaes: g prt a‘ﬂéii@hnsﬂéﬁéin@é fiile Rerdipe-R) Thecor di ng

to the file 35 iﬂ@&ﬁiﬁlgeEflllévl&ebé@fvﬂﬁgmtaa@de@fd&trﬁe aresaive) R fromthe
file storing part I n addlt o)

13 he 1 ncom.n i 1.e sendi patt 15 has a
function of sendPRITEHES MRY :bli‘i% _3,PBEF ?’ﬁa%ﬁ%ﬁ 1'5' gg %é‘ta F(O_R
to the receive fipparaend Statite fivoml thdetedaya apparatus .t Buspends of
gata whi ch hasfbfgnréggg %Q% ﬁetﬁécfii% ggﬁﬁ%gégiﬁ ¥I|the file data.

5 The f|Ie storing unctlons of storin e identifier
I, the file patﬁuﬁpePﬁénﬂlﬁ¥%ﬁ%% La%ﬂdrﬁﬁéi&9ﬁ§4ﬁﬁlQﬁlPFW888F¥§§ R sent
fromthe file opagtnefi npe FiNaarheén theecifiileg seald stabukeissaod ating
these with-each 8%€§£61§F0@ &ge 10 file data F sent fromthe
ori gi nating fi I BUPRERTV part~1h an area speC|f|ed by the file path P,
passing the file identlflgmlth#m ¢agef i pdngcezd Y 4 tmansmlEtepdcd® ng

i nformati oposenghaoredbly WppuxPeds nandothbe rdrdiviatappapdduesend romthe
file the send apparatus suspends file sending, the relay
apparatus and the receive apparatus need not
continue to wait for continued data even after file
sending is suspended.

25 The relay file sending .part of the relay
apparatus 1ncludes a part which sends the file send
status first, and, then, sends file data. The relay
file recelving part may include a part which
receives the fille send status from a relay apparatus

30 of a previous stage, sﬁspends receiving when the
file send status 1s suspending status, recelves data
which is not yet received in the file when the file
send status is not suspending status. In this case,
since it is transmitted to a plurality of relay

35 apparatuses which relay the file that the send
apparatus suspends file sending, it is eliminated
that each relay apparatus continues to wait for.




15 incom ng information sending part 14, and passing the file data F(O R~)
corresponding to the file identifier I and the downl oaded data anmount O R

fromthe woeowing file sending part 15 to the incom ng fipergprihid part
15. 20 The receive apparatus 50 includes a file incom ng information

receiving part 51, an. incomng file storifig part 53 and an incomng file
receiving part 52. The file incomng information receiving 25 part 51 has
functions of receiving file incomng information which includes the file
identifier | andohbf#nhielde datzae événothotghr efllaye apped hgsi&0sudplemidady ng a

file path P' which indicat eSf%ié? ggakhg flﬁ% ?é%e on t he basis

of the file 30 identifier T, I'ng t ier |, the file
path P' and there¢péveidz&lata oalﬂ%'énFnEGﬁPﬁ@dmﬂgs ranEi ngThart 53 The

inconing file Séﬁigmﬁa&elrﬁg 5§1m8réyaswa Spafrﬂoa.ﬁ%mdébeaf pheti dentifier
| and the 3 leo$ dat a t he b sis of the
i er

P iing 7 £
file identi HQ??) ﬁds?ﬂg %ﬁz C 12t PhH Pﬁe file
incomng i nforn:amdbqatlm 0216.9&1181:1;&31@CﬁibIP(Sﬂs{ﬂmimecetatng @ad 51 to

the incom ng f'é&d?ef‘é'cWﬂfbd)g&%té%orEﬁSi a9, té}?df¢fetﬂat a1E6Qdp which

Is a part or all fromthe incomn | e recelving part 52,
and storing theStpFadgdide-(they thesfiie Fﬁﬂﬂn%ﬁ????esF€€§@vﬂﬁg t 52
has functions ofilecetwnﬂngfpaftlfsldespehdmhg sitgit ideanawheadathelat a

these to (AQ retapeLpRrraRongad el e, fufe’ et PRty BinalBE! 00
fromthe rel ay %ﬁpatatusThﬁzﬂ%iﬁhmﬁging ﬁm43|ﬂﬁndtnmtpﬁrér0ﬁ ibe t he

downl oaded dat asé‘ﬂ&”ﬁ%p@:%ﬂistrﬁ'@yfihéluaﬁdap‘%}%&‘tﬂgdhicﬁoiﬁ fibagomng file
storing part 53._ 1In.t

e rel p us 10, .an S rocess S
| aunched) and a2PePhy2affs Y%g &%ﬁ?aﬁ?ﬁﬁ?@hqgsé%ﬁ) ﬁtEﬂ f8e; ca
programor a serel&y appardoid auamdesehyisadatfbl Fvhpbsth flel hodsf datan URL.

The URL is, tsaugx%‘fn Ig%ﬂ‘ie%?ﬂf‘a@&’%ﬁéﬁ#é 3.8 W tﬁl@lélgcggﬁ ?Eﬂér at 45, 50

bef or ehand. rtion, 1nthe re parat us ati ona
dat abase manageRehE §§§€em {roERA)d §PP§Eﬁ$M&j°%RKF%§?%BIEii§ prepared for
storing a pair eénéhfgf ifron otecmltinﬁéd dheaf,i landathe fheefEbadsi ze and the

destination IP S. . Ehi.s S lled.a fdle
table. The fil esaggﬁ}% Wb o € éﬁ?‘géd Egmﬁ‘c?haﬁiﬁ]gé 3 éé?'fsiaa%?ﬁgl | yf st or ed
can be configurbﬂeageﬂmyfapmaxntﬂ$ngepam981&°IEHﬁPQﬂdihﬂ phatus31- 33,
11-15) 51- 93 | STREFeRBLRSSAHN Yréfe il PdCABPAA t WA dan Tf@§ﬁmaaﬁln 30

realized by a mcro cessor_and sto par at Eb %or

oot am Noxt, BSHPOEIEG ng THOEALAE Eidhr SO0E T LIS BAERLOH, FB8 will be
described\Mtr1releyea@@amnﬁhq;mhyFigczudssadﬁpamﬁmwhishomeagi&msnﬂIine
of 35 the proceggin 1%0%?1}& es@étﬁéeffsﬂog : v Fdg5araPhOCBES¢he

performed between the se aratus 30 an he rela apparatus 10 will be
previous sta . d changes the fileée send status of

25 the file stored in the flile storing part to a status
indicating that the status is not suspending status
when recelved file send status is not suspending
status. In this case, it is transmitted to each
relay apparatus that the send apparatus resumes fille

30 sending and the send status stored in the file
storing part in each relay apparatus becomes no
suspending status. Therefore, file transfer between
the relay apparatus resumes.

The present invention can be formed as the

35 relay apparatus used in the file transfer system.

In this case, the relay apparatus includes the
incoming file sending part which receives the file



WO 02/19118 -14 PCT/JPOL/ 07484 described. The send apparatus 30 stores a
character string representing "originating file information send", the file

identifigiobandilie file size L of a file to be sent and a pepipoiatisan | P
address Din an 5 entity body of a POST nethod of an HTTP request while

separating themby |line feeds, and sends tgemto the relay.apparatus 10 in
step 101. Tn the file originating information receiving part 11 which is
realized by a relay 10 apparatus program | aunched by an HTTP server, when
the first |ine bdenhdfden tandalydownlbadB@SHatst rwburtefren fthem t he send

apparat us 90 | b RBCRAANI Al SIS | e CBY B9 Mo id AR Bkl ©

information send”) the frl%e orig manggi or mat1 on |V|n
€&€n

r
reads the file gpggeg Fhe Helke [1dent angh § ik %%@l ﬂﬁt the FEIj-Jeﬂjdress
E Wh::i ch foll O\ABwlﬁﬂeth.&fea(Hﬁ%éidté@ wgeneeatmls ctHEY CBF]h@dV_?hHE_e‘SOFfﬂlffE fi : e
ased on ti rmation,..and ass s the fi identifier

in step 102: 20&]' Gr?(;q‘llrf% %?ltﬁg F#‘ES #&*ﬁﬁ% ?leée%:sleng part 11

determ nes the doWelpatdedD debx hamonm t at es tieodingpriirg | fiddleosendine file
on the basis ofphpe fikgd dﬁf&drfniﬁ% ﬂlangeiari% tdiecf i dénpdeplel €r |, the

file path P, and the file sjze destj nation address R to the

file storing patetasaceofiding o tlih% @PWB logged fakp tamauit fos thfese
information in téeefiviec dppdmatuws step 104. I n addition, the file

originatingy30 informati oq.ﬂeeﬁ %pﬁ?t’ﬁ &etnltc%r?:?é hf%éﬁl ncg%par atus 30

of a characCter string represe di ng the
character stringafh &f dhe tSPftﬂ)cﬂ,leraﬁuHT‘ﬂPldr (,Ié’tﬁ)rﬂé%cﬁ’ihvgt apragsitugen

the send apparagea3inr aghi ies1 d heraseati systeay. of the HITP

response. i ncluding the charac ring epresentln Lle |den |f|er I,
the send apparatus 30 reag{él q‘fi‘{jf‘ﬁ%nrd Fl pr&sen g‘WY?ﬁ 197182

PCT/ JP01/ 07484 foomeid: asstorEsla trmmafeermsthqﬁg, i nih c’ehiagcasegl nati ng
file send”,and % g kihe 't(t%mg%ézer néthSAN1 8o PUlYe o @ BEB] Rt hod of

an HITP request separatin stor es
bi nar y55equence9%¥‘eFPfté-“dhtaa fbte ctientifidero ussd fﬁ?%l%‘éﬂf‘”‘iﬁ&inﬂ and
starts to send thet ﬁ'itlhse whdmyrgpeieing 30 requeistp d6EThe pend&msg iathe

send apparatus 30, L3Rel %tdmodf 'Fe dg':ﬁxéiﬂél BV\%E{ zeézl‘%ls‘B par atsl%IGSO

filelOoriginating in ofat on- sen sen B
recei ves the emPPRTBS®F dfefigre I—IIEIergpbﬁséalt@cIQIdlﬂgetf@ ei pad dentifier

|, and, thebil es@brghgatﬂnw FAMOrSBE b oanaar&ﬁlenelaad ti ddn £ £RL6 LN @HiIdHE

i dentifier |, passes the file |%fr&h|f|e % to the Qr}#]g nating fite storing
part 33. TheorigF RaffRGFTLL WS RER 33 eadk | dRt8R(RYF on the
basi s of the fitrequdertinfg dthd ,semdipappesatis ftid esenftnfileedakaand the

file data tothe,REhdl RRlddi8,dd | a4 NFLRENRBAT (tnd’ fiTi'@zé)i)iég' aa?:‘b‘ih&'tfli | e
sendi ng part 32 stores a characterst igg representing orlg %&I ng f
at

send’ and t hef i FESPd&kt iSQRA109 vHi¢ e L, et dft er that
stores binasy ssimentce dihd hmedeiwe dappanattlms ehﬁ:ﬁdx;e bmeiydmﬁgt ltaePOST

nmet hod of the {7454 t ﬁﬂe

rel ayappar at usl_%bfg q:téesg ﬂm Is%?éa%ﬁg %Bi’%%% srea I zeg E%eg reﬁ ay
appar at us pr ogr%ﬂ{lﬂéﬁ}ﬁc t® tar fbe, %ﬁ'—‘f%eaﬂ’¢§?tpﬁnémd?“t he
enti t y30body ofdaba aasﬁmtﬁwbwea bpathet eeciiiveHPpaLatasi ng

"originating fli.g?éﬁlag tﬁétef){iglgﬁéng file receiving part 12 reads the

file .identifie
30 Further, the present invention can be

formed as a computer readable medium storing a
program for executing the above-mentioned method,
and as the program.
Other objects, features and advantages of
35 the present invention wlll become more apparent f£rom
the following detailed description when read in
conjunction with the aécompanying drawings.



which follows the character string, andobtains a file path P which is
stored by being35associated with the file identifier fromthe filetable
stored i Ryd ppr1dhid € storing part 13. Inaddition, the ori gipeismgohisye
recervrng part 12 WO 02/19118 -16 PCT/JPC1/07484 reads the file data
stored in the entity body followng the fide identifier, and starts to
store the file data in an area of the file storing part 13 which is
specified by the file path Pin step 107. 5 In the sanme way, the file data
continues to be stored until all of the file.data is stored in the file
storing part 'é?@ﬂ%§£ﬁ¥¥§#55¥ﬂ&ﬁﬁl§§§%§%gﬁggﬂiHh% data is stored in the
file storing p ay- ap notifies the send apparatus
30 of data-storing conpl eFil8nli dsst@pschamasig blockrikliagramaghawing 30
ends file tramﬁﬁﬁl@feﬁﬁiigafaﬁﬁbﬂubfChtﬂfleotrhhﬁiwﬁﬂbyﬁﬁﬁﬁ offr @CESSES
per f or med b Ee 16 recer ye apparatus 50 and the relay apparatus 10
w il be des SThempadd apparatus 50 stores a character string
representing "incontng leeglﬂfmﬁnﬂlf¢DWQQaE$t%hpmxmg(anlmqtbmdp off a
POST 20 met hod o@@sEEI§ E%%%ah pds ERSOHEE gquest to the relay
U i C

apparatus ~10 using a een tau be orehand as send
destination in step 109. Fign3t H@ r"”el %‘Bﬁ’&i’-ﬁt 92-"2@5 WHiagram showdrg zed
by a relay appaittéLé poagigirarivmhease by £heeHtTBnsFetersyshen bifeafir st

Li ne of thf entr 44, $8d¥ Bd&gﬁ ROST nethod sent fromthe receive apparatus
50 is a cha acteree r|n represeﬁtlng "incomng file information request”,
the file 30 incom ng infoFdat-idodssendf gwehertlshomidichammurlingr oFs R of

an HTTP client ﬂ%@@sb&nBOE&Uwe%ﬂWtﬂ‘gTEecéﬁﬁr em%atittertti e table of the
file storing part 13 f or a}Wr of the g g:irfreé and tgefrle si ze
L which are stored in congéﬂr %%1§rﬁ9??m3 1 sk B33p1an Sheying,
obt ai ns these|wh31epc¢mfigﬁmatidﬂunf|aef1meOMragﬂﬂdhns¥atem ofndi ng part

14 stores e f dentifier | and the WO 02/ 19118 -17
5CT) JPOL] 057§ PALir8f ehBEalehit;

Fig.6 is a flowchart showing an outline of
processing flow of the third embodiment;
Fig.7 is a schematic block dlagram showing
whole configuration of a file transfer system of a
20 fourth embodiment;
Fig.8 is a flowchart showing an outline of
processing flow of the fourth embodiment.

PREFFRRED EMBODIMENTS FOR CARRYING OUT THE INVENTION

25 In the following, embodiments of the
present invention will be described with reference
to figures.

[First embodiment]

The first embodiment of the present

30 invention will be described in the following.

Fig.1l is a block diagram showing the whole
configuration of the file transfer system of the
embodiment.. As shown in this figure, the file
transfer system lncludes a send apparatus 30, a

35 receive apparatus 50 and a relay apparatus 10 which
is connected to the send apparatus 30 and the
recelve apparatus 50 such.that the relay apparatus



file size L in an entity body of an HTTP response for the receive apparatus
50 while separating the pair by a line feed, and returns the HTTP response

to the rw(?byﬁlﬁppar atus 50 in step 112. 5 The receive appcy/atoua74sd reads
the pair of the file identifier T and the file size L fromthe entity body
of the HITP response, deternmnes a file paith-P' which is associated with

the file identifier I and is file storing destination, and stores file 10
information including the file identifier I, the file size L and the file
path P in stepl@dl8anFexchengs edathewikthe thef sraral iappazatbe StOoraadl as an

array of a strugfyr ge\g@i% Qﬁ,},% &si §bor n@&cglgt?aﬁgnﬁﬁgga I n addition,

the file information may es receive R for theflle
(which is 0 for2PRarAtus: 3tq r’reﬂéﬁ otiR8P1VRe PP Y 2P vBRdp fBLa Tfsl 30
stores char act eappakangs rnepriesanéabgzetindbynlagcdend equpsbgraie fil e

identifier I, r i ved data 0] i i th irst tine
around) in tshe gﬁg?ﬁyggogﬁt}mog?ﬁgg‘g&? REP%%%‘%Z%%F%‘?&% oﬁhfg character
strings by |inecomputeramwhigihdeashe pebyomk Hateanfadr.rel ay apparatus 10
Int f,t gp 114. Eext twhen thgd i ' pdglameoef thléei%%riw@é bady paf stt*bqrte%osh T
met ho |sacaacersr|n prese omn e
rel ay apparat us EO mﬁpck IFE%dE%%eth@ gﬁ% éi? EBPieﬂa

| aunched by t heIhiTa@dddd\ver, ﬁﬂaﬂsprbgr&mleamd@mndismribauddrBQE|ved dat a
amount O _R,30 ' I cLe tol i th P
which ~. s g.t%or‘é‘%ilfﬁwgg#m@r@xffﬁa&hﬁ{ﬁ %1‘ BF% e |den§ﬁ¥?ié1?§f:5?§%§rﬁg]t ﬁte ile
table of the fiPEOGEAM Wish 119 35teEadsini thedSDrROM AT BrMBdoadath of

the received daia arraumtpu%% oftﬁ@ecéinbﬁta@r casP vulivge 85akothie s path
Pin step 116, stores.the file data in n entlt!% bad é)%gan HITP r.esponse

and returns the®PR% aFé‘?porFseelﬁ% ?%q'@ BFy&Ta S APPRBY 19118
-18 step 117. Pef/ Bhelp@"ﬁ&}mtﬂtbwenbloa -appar at us 50 whi ch receives the

HTTP. respogge obtains the qiyd esemaha aEBtth 1fo' lﬁléilﬁi‘éghﬁ gigeed file
i nformation, adds content 5 of }f) HITP response to the

file data whi choRhgl Bé@ﬂ-nﬁ &'Igcp’r"f‘lai:ﬁ@nf FP&d&é‘tgn HﬁrF mLtef118, wherein
the content is 6r1gidaﬂ:a.nfg)lﬂm ngtdhengepearted Aamd aanuokrigiRatinde

file. The proce s p,414 to step 10 118 are repeated until
the received da :gigrrg@h(& ) epée%’gh:é% the file size L (L1). In the case that

recei ve speed of the receiThe ipbh@a?@%ggDaéiééed@%%ﬁwﬁ%b@édséﬂdtiﬁ@ send
apparatus 3@ angatfe 3neeings APPs €heSralago Appurest Ud 1e<;efmag the file

data stored |nth reI tus bef ore.the sen p tus

Coni ot o5 sendi PR LRI Bestrd AHES e tlon “WB1 SR AR BN A PR E .,
the rel ay apparatuingorwthi orhgloatdngntfille hbnfermatdondat-a
amount O R 20 rQéﬁB%gt he fai®s S Zfelri Besherilld, td-]beAbéﬁQUﬁBdadiﬁse t hat

afileis trans d tq on ve appara een i as an

exanpl e in the é %g 8@3&’1 S‘tﬁ o?ﬂg‘#ﬂﬁ pgeseltﬁ“ a%ﬁi‘n‘ijr% c Eg‘gﬁpl ied for
a case that25a forigisaXing drsfermation seplding igartf3lerercedvaspdtes uses
(mul ticast). | nff.‘.ﬂbs 1§ ?ﬁ:i%ﬁ'fa&h&n addesssny 2‘.‘%5’19 igsh%%%zafidresses

R1-RH of a plura recel ve appara uses, .inst esti nation address
R may be sent ¥8 F Péljz%f‘-%ﬂﬁi‘aﬁ‘%tﬁ% e0SEPFhNG, Part
The originating file storing part 33 reads

file data which is stored in itself or in other

30 storing apparatus on the basis of the file
identifier I, and passes the file data to the
originating file sending part 32 with the flle
lidentifler I.

The originating file sending part 32

35 receives the file data from the originating file
storing part 33 with the file identifier I, and
sends the file data and the file identifier I to the



30 send apparatus 30. The relay apparatus |0 may store each of the
addresses R1-RNin the file table while associating it with the file

identifiqfobadifse file path P and the file size L. [Seconecuisodissent] . 35
In the follow ng, a second enbodi nent of the present invention wll be
descri bed. This enbodinment is different frpmthe first enbodinment in WO
02/ 19118 -19 PCT/JPOL/ 07484 that a file is transferred formthe send
apparatus to the receive apparatus via a plurality of relay apparatuses. In
thi s enbodi mrentrelag agparains al@swdth a bhanamré:v&’apmngat us 50 and the

rel ay appar at us,, S | the receive
appar atus 50 andégﬁggrelay appar%fﬁ £?§g %Q%NJ%§ &% inbodlnent basi cal l y.
Different points of the sd&hdareldpdapparatusmlithdn¢ledesnBodiident are
that 10 a plur aéi-iyiﬁht&@@ﬁr@mﬁﬂéﬁ&aeeiﬁw@ desh-+ Degegn the send

apparatus and the,receive ap nd_eac apparat uses has
a transfer g%st?ﬁﬁ?iBﬁ@&&ﬂﬁﬁﬁiﬁrﬁfﬁ%ﬁYlfg Rﬁﬁ%1%4kﬂ%d£gxﬁ ggﬁﬁ%%ﬁ a

dat abase storingartpdBr, af fAletiwmcémpagt 1bFoainadnidP seodisg padta URL of
the transfer deéﬁanah'Q%d&ﬂfﬁgaﬁPféaééﬁd1§@ d@ablgsis called "routing

tabl e". Wen "detault” 1's stored in a fiel ere the network part of the
| P address shoul d be i nputiPe HellgepEiginatdags Informebionogerrivindbes
not correspond parsnylocd reveiwé the Folk g Aell eandhene” | ocal” is

ELSLFg Lg igphfégsﬁgnegﬁéﬂ& L§g¥é% t?ee% notibe seﬁ% ¥§£5?ﬁtﬁgla¥%ﬁpparatus
apparatus. 25 Fegn3geaexadehcthe i £1beotleptifden shandgaatihel @astthr Rture

of the file tra&ﬁﬁebaﬁygﬁ"\‘}ﬁetfﬁé £ipadh genit1 £ingr SEndnaPraeaieys 30 and
t he receive appargﬁ % é? ected |a relgy paratuses 30 10" A, 10' B,
f or

10'Cin this orB@ PgrpFﬁ ay apparatuses 10' A,
10'B, 10'C, since the conﬂngmr@mi@hnaaiagtﬁdkamnaceiminglpprapﬂara&us )

10°Awill he def&&éggg h eﬁ%f;i\jéeeﬁﬁé'ﬁé‘iﬂ@r b 4 ?rhﬁ 1?15&” £%¢0hatll %‘(X)

application, parts e sanme nunbe ave t e same name Wherein
A Bor Cis adﬂ%ﬁmt§hﬁuﬁﬁﬁv% PWPABREUPar B CHN HEMHEEe §B@ﬁeo¢°11 11A,

11B, and 11C i ngheatgle sWo:MdP4dBt-28, wherein "x" means the
amount of data (offset) which has been read and sent
to the relay part in the file data.

20 The file incoming information sending part
14 can receive a POST method sent from the receive
apparatus 50, and can obtain an IP address R of the
receive apparatus. In addition, the file incoming
information sending part 14 has functions of

25 searching a file table in the file storing part 13
for a palr of the file identifier I and the file
size L which are associated with the IP address R,
obtaining the pair, and notifying the receive
apparatus 50 of the pair of the file identifier I

30 and the file size L.

The incoming file sending part 15 can
receive the file identifier I and a downloaded data
amount O_R from the recelve apparatus 50, and can
recelve file data F(O_R) according to the file

35 ldentifier I and the downloaded data amount O_R from
the file storing part 13. In addition, the incoming
file sending part 15 has a function of sending the



PCT/JPA /07484 a part nanmed as the file originating information receiving
part. The relay apparatus 10' A'includes a file originating information
recei vi ngydag/iorlslA, an 5 originating file receiving part BCHJP0/ofisie
storing part 13A, a file incomng information sending part 14A and an
originating file sending part 15A. These pp2is are the sane as
corresponding parts in the relay apparatus 10 in the first enbodinent . In
10 addition, the relay apparatus 10' A includes a transfer destination

det er mi ni ng parfiléAdaiaf ifl (©_R) ayoi bher recedwes@nparxppast 507A, Tae el ay

file sending pagbyhBbaged idftd Camyuh Bl 96MhieO RGP Vo PIaRRA! whiRANd a
relay file recejvi ngﬁpart The transfer, destination det ermni.ng part

16A i ncl udes a P88t PRE™ &kﬁceelf‘fﬁg)s}?ﬁr?ﬂf’l@ repeiverraRPRER iBfKk 2 Ral® dhein 1P

address and a URLlef data.transfer destination relay apparatus, and has a

function of 5 ecei ving an %_p},;stif%f' io tgggﬁgs ﬂtfftonﬂquégef?hhg '6?1' ay,

i nformati on“sendi ng part ur ns rans desfi mat i on
rel ay appar at usstoriagpds® rfiie i@%nﬁéfﬂ-pﬁatlhorﬂeﬁjcﬁ'leh% PBTtRhE.f ithe rel ay

o on sendise, i o hoptsuas ol cmbdgrtone e,
unct i [ i i i Z

desti nation addEEQ‘Q E{IF ?ﬁ"l\ﬁ[ g”f:"ﬁ’ie F%Ppnéjnﬁgrrf“al%@n pﬁégPﬁéijﬁeParoL
desti nati on addwbileRassadiatingstkesdewiithariamh detleani nsbgrpagt the
receiving Hie %%Ef d%tE% wansd ot fEshi fak! %Q- sendﬁy? pgpat us

corresponding to stination address R, e relay
information to TRESURLDITIRAT | B 47| érgénﬁpﬁé’%d 11P§A khe ﬁ&ﬁ@t P& of
receiving the fpl epageihnd itdie TEADél B8enedEteed Tdadrpd amunfiﬁ.whlsqrze S N

represented b in Ia r A fr rat of a
okt stage. pasPniheng e dfRRPRE; Sheprhty ton 'HRAEG) BUrELATS 1

PCT/ JP01/ 07484 uegerdéagdaxca theukestinakdon addnass g paem Iha fidderi ves
file data RE0 Mngsmink' Qﬂf&ﬁéti@nsggﬁﬂﬂﬂﬁp%@rﬂ% agflas aslsaagt he file

data to the next_sta us The file rela mat 1 on
receiving part $BR ﬁgi L?r?c%‘l c?pg r‘éBEF?FRQnﬁiIn@ et ’gh Fgﬁ'ﬁ*atl on froma
rel ay apparat USldén&l]ﬁli@\ﬂ dusarsd agiee Jownilabidegl aldtad eapathtPO_&n fidom basi s

of a file ident{:fléeg_nbfg n:q Hﬂ%g@%ﬁag?g grQas_@g NG t 182\[: lPE'e%ath PA

with the file re on storlng par rel ay
file receiving %&F-P EGR%fR#F&‘flbﬁs of receiving the file data sent from
the previogp stage relay mrﬁéwivaaappaga&m f§0 eLd&1daee hoftihe file -

storing part 13 ti fi d

anount of the pﬁ% ?@us stglgé()ﬁ%?% glgp é(r;gtt %% é{ﬁeﬂ]fle %%:B?i“& ?art
passi ng t hese t@ﬂ-he%ﬂ-‘!\h%@@thg&rendyaapéarcaltﬂtﬂglg zbimxrecpwm
procedure of. thgrpresent enbodiment will be described with reference to

erodi ment . The send appartitc 4be nRrPRIBS: A SRR Erss erpepiyLagar at us
10' A of a f28 e part dddhasictinchtiona bP zddedssing fililel dncomBagsent in
the same Wy as,}Bgimaftidif yiish EARPALERNn SIEPSidRt4P4er 1 and
the fille size L from the relay apparatus 10,
determining a file path P’ which 1lndicates storing
destination of the file on the basis of the file
30 identifier I, and providing the file identifier I,
the file path P’ and the file slize L to the incoming
file storing part 53.
The incoming file storing part 53 has
functions of passing the file identifier I and the
35 downloaded data amount O_R of the file on the basis
of the file identifier I, the file path P’ and the
file size L from the file incoming information



The rel ay apparatus 10" A assigns a unique 30 value as the file identifier |
for the file on the basis of tinme infornation and the | P address P of the

rel ay aprogad/gist0O' A. . Then., the relay apparatus 10" A repcEy®a74she file

identifier I, the file size L and the destination IP address Rin the file
35 storing part 13A'in the sane way as thejgirst enbodinent, and notifies

the send apparatus 30 of the file identifier I in step 204. WO 02/19118

-22 PCT/JPQOL/ 07484 In additiaon, the relay apparatus 10' A checks the

\O/I\ﬁSti nﬁt ion I P ﬁddé@&in@hmm%ltﬁ@ BRéWahicopaAlig Ofilberéeuﬁ.krlilﬂggt ab:c e 16A
en there is e I appar ' [ T M. of a
correspondi ng tpgﬁéf gz é:sﬁcf%]g\;f%% ?ggagg'g p;d?aﬁjgpé(g‘%i#ﬁ&fzepifo? Next ,
the rel ay apparpaut oF Alsernfs tkeafile| datef dinemi ket dncpuiogl £iNfe i n
step 206, wheretg8chbhging %ﬁtlﬁzl naﬁarrattbﬂdgﬂcﬂn@eﬁzéaaa%e&v(bO@trl ngs

representin relay file infor entif ' the file
size L and ghe destlnatlo#%?’iﬁkﬁ@gggREgégsﬁﬁf%*ﬁfﬁ%hp?ﬁg hg

apparatus 10' B fshnchiamns snﬁ)an'exteﬂvblygl the ffddes :aheh’aiﬁieroﬁedmm e
entity body of B gﬁﬁé t e appar at us
10' B whi ch rece|ve§§£f—illa:él5%§§l‘1 t%@% F§ﬁ§ ﬁ?% edﬁ%g? 28 @nktﬁé first
line of the ent%B?OEé&Q(ﬁlkqmﬁtﬁiﬁnﬁePﬁ§G|5§41R#ﬁ§%%9eF 8€pj g the

representing rﬁéaagf lahp ath tt ud oxamt redeiftiglg tihe fﬁieydaﬁaamwsz)program
| aunched h the HT the file the, fil S|ze L

serv read fi
and the dedt% nat®Bh EF° gﬂg?b %%.%BPPEPF&ﬁ;¥41a%%%?%%?@rtStF .
addi tion) the riae apﬁmtﬁﬁmenolBaUétEhﬁ1d@wmidadeZGapathmPBmt)QMRch

the file is stopedipg mq@asaﬁdoéagginal he Iﬁiﬁmﬁélfﬁcoﬁmﬁgﬁfq&%s the file
identifier I, the file path e size L and the destination address

Rin the file s?BPFﬁQgpé¥¥rﬁG§?(ln the file table nore specifically). In
addition, 30 the relay apparatMB ﬁ@lBychpph&dﬁuscmﬂtlantﬂmmplBeaddness R

agai nst the]\_ net BEe%%rB %“ﬂﬁ%ﬁ ﬂfit gbLL'%ljaﬁf eé% J,':ng %s af tch,

the rel ay appar
desti nation reIHyiﬁbpéﬁﬂimphﬁmﬁptﬁds@§p33§QZJPr¢Q§@m Pﬁearéﬁﬁviéﬂbaratus

10" B sands rel ayahi ba 'l'glﬂ{cﬂ’?édoﬂytﬁnt ﬁ@TbRb g\i hétEb@PEd@BanMomiEi N WO
02/ 19118 -23 PQﬁéJ (07484 th L # %ﬁ ornatlo in hude aracter
strings represe Bn éﬁL &%ﬂqu§% of tF&H qqg????%s 3 , the
file size andrebeimaﬁappara¢u$Psadueéssdhanétthe rel ay apparatus
20 In addition, in the relay apparatus 10, a
relational database management system (RDBMS) is
launched, and a table is prepared for storing a pair
of the file identifier, the file path, the file size
and the destination IP address. This table of the
25 database is called a file table. The file table and
a disk area in which the file is actually stored can
be configured as the file storing part 13.
EFach of the parts 31-33, 11-15, 51-53 is
not necessarily an independent part. These may be
30 realized by a microprocessor and a storing apparatus
which stores a program.
Next, a processing procedure according to
this embodiment will be described with reference to
Fig.2. Fig.2 is a flowchart showing an outline of
35 the processing procedure of the embodiment.
First, processes performed between the
send apparatus 30 and the relay apparatus 10 will be



5 10' B which are separated by line feeds and are stored in an entity body
of the POST nethod of the HITP request. Accordingly, the file information
reaches wWaoed/ioxig he rel ay apparatus which is the nearest praI/Jif1/0%484r ecei ve
apparatus 50 and takes charge of the destination address R On the other
hand, the send apparatus 30 starts to senthgontent data (which wll be
called "file data") of the file to the nearest relay 15 apparatus 10' A
whi l e establishing association with the file identifier I in the same way
as that of the déssribeﬂodi Tt sendtappaftushd o admreppar aharat®ed r eads

the sent file tar 4 the file
storing part 1?{%1@ 28 %ﬁiq{esg %%ﬁih?lt?ﬂga ftlfr}%}r?%?%}l%géggf t he
file data is rejRaded Gﬁlel I id-Pl iglen i@reldaftélei FikeyrabzenltpE B/ | e

st 0{' QgApa{t 13_e°1ll<¥\hea dlel sefnt! knd Iéedéiat%na%ﬁmom@d adu:t:@@sflt)l Qngtg?f:c ng
par , ere ar notifi.es appar at us o
conpl eti on g €X‘§¥0P 3 Q%[ epg)cp%flmeithdsg m U"E ds the file
transfer procesm:al;eosépng?attd.rtgwd:hmn|lbychﬂ.nenfe‘ﬁﬁm td@rmaﬁsapp@mt uses

10' B and 10'C 3@00{:ng1:@|1@, t%m@tléehﬁys%wrﬁhus recel ves . "relay
file information", each of the rel a % appar atuses “st or es a‘g%flle

request”, the fil e i denti fPerthe % Jo4aeling R riw N (which is
0 in the first tecelvivhige paarte lﬂep&tmmdibyrleanﬂz’.ﬁ YeatsreSapds these to

ons. P oW ot By RS ERME G At thed, o, a5 G Havep. PRy P12 An
body of the POShercfhsgti dineciof dd%%re%tltﬁgbpdﬁr&ferﬁhmgPOWBlmy’thqde

request”, the rfé@é’iﬁéﬁalﬁwﬁ ﬁ@f@@&éﬁﬁoi aeartalsaxaoawrﬁw%ﬂaréc&rerlo B
of the preV|ous stage | aunch

erv nse.to the
above- nment i oneosF’é?'ﬁ? fFePESS re%’ﬁ%gf'ﬂg ﬁ' Eg ti’??&m 3RB received
data anmount 0 MerdD, Nthe dileoldmigimetithgr antfarma:trimrg robéhvhngt he file
path PA or,EB fi 1 i f he
file table gf \tﬁgf? ?’2 g‘t%o%gralgnactlvpe“ajrfg\iilénI é'}ﬂﬁe %B fs(%(yréej?-%j'% €6 Jbe % tt)vm ng
the file data ARgnhEhe; pésﬁéﬂ?tlﬂﬁfbrnb?@@r?ﬁé Re @b irdy ]ao‘ﬁﬁn'&ﬁ@ 0 M or
O N in an entitghdpdytelr an:ﬁ:[ﬁ?f’ rWEeBnaShﬁqu%léiveﬁnib 286r @he sends

g, the 1o relpyo apaacal b W4 O alfaflohh diGK A | frakePs 216

and 217. Wen recetve Vi OUS" st age,
each of the rel@luappasaticesile Bt@@mti@i@roﬂhém @D tM2 el ay appar at us

\h@l Ah20 whpgh, IZ near ﬁst Th@n h&rﬁ@nﬂif@péfﬁb!ﬁa@lﬁnd qqu?ﬁxﬁaﬂbﬁ dat? .
ich is remained in the re ppar at us p i ch o e
rel ay appar at usre%c??)vi\ngné’afg‘yI%‘a"sei‘ﬁige’f’%n?ﬁl @E&agg's"teo R3Eh rél ‘é{sg

appar at uses 10'Eha&hdatesCsrtegring idestylnatienpodsdhzb fidle henr theest (L2,

L3). This pr 0C9{§§si§ BEF’%ﬁfeefHﬁL'E I{addeifeep! ‘Ieda‘i'ﬁ B RS M@ N
reaches the fi A been notjfied o Lryl_s)e;theflle rel ay,

Dformt i on. THASRELEIeTagnatlia, StF RED En ARLICHE e (SERE Boar est
rel ay appazat usard)' thealdestt imatiiomraddragsf Rl ¢o e Matlonstorihg

destination addg Rsi tﬁq:p,; 3190 In response to this inquiry, the relay
apparatus 10'C gst enf pzentlfler | and the file-size L to the
recei ve apparatus 50 in stl file storing part 13 stores these

information in the file table in step 104.
In addition, the file originating
30 information receiving part 11 notifies the send

apparatus 30 of a character string representing the
file identifier I by including the character string
in an entity body of an HTTP response in step 105.
When the send apparatus 30 receives the
35 entlity body of the HTTP response .lncluding the
character string representing the file identifier I,
the send apparatus 30 reads the file identifier I



35 219. The receive apparatus 50 stores the file identifier I and the file
size L as file information in step 220. In addition, the receive apparatus
50 VO Q¥ 8819498 - 25 PCT/ JPA /07484 requests, to the rel apcppmajodsss 10' C,
transfer of file data which is associated with the file identifier I and is
stored in the relay apparatus 10'C in stepig2l. In response to this
request, the 5 relay apparatus 10'C sends the file data to the receive
apparatus 50 in step 222. If the received data anount O R does not reach
the file size Lfrgmnithestores ececharapparastsis®y congleatingecei vi ng data

stored in the 100%?#3%22%%‘% 10efa~t DR g" %?{ei ‘ﬁfé’pf&é‘ﬁt'igggg ﬁ[ﬁt | edly

requests remnaini ng to the nearest relay apparatus t he

recei ved data a@BufRtdHtR boshaf t3PPFTemethod off Bn HFTRotgAUSStase t hat
a file is transhgrsegatatingthemeCeyve aApper Eeed hatndeebod8aCbilpetby@s an

= eae t hat 5a rFEuBLBBIRE B 9408 BPEFERbopAIRY BT, 688 BB ces
(mul ticast). |nidentifies Idestd rsitavhsatidr seadAigriuptinei nelayi ng

addresses Rl-R\;ghazaklid 3lo thh Qft&§Cb¥e apparatuses, instead of
destination address R mm paratus, 10" fromthe send

be sent to the relay a
apparatus 30. The relay a Be RANRCPS : ytgesF%ngéﬁﬂﬁfﬁt?ﬁe38daﬁbsses
R -RN in the fiperfalrmed?3nbythesstel howhggi tvaw.t h Ridrst ) | thedénlliefi er |,
the file path P i ' o ' Ihe 4i! &gt sfer. system
of this enggdi rr%%?,giggg:li&#aﬁirﬁy&g?#jéﬁgégéggg?ﬁ g’ses c%in ﬁg %ﬁ%visgg
bet ween the sendPBppatasuslameasived thecpidifppdradnisof Evhe HEAER t he send

appar at uE and éfespeﬁ%bvgmmgésm?_efi% a.n@rﬂtivﬁitérrﬁspsﬁa,t&h@etmrk
route, the sen arat.us._can _sen | to ' a selay apparatus nearest to
t he sand appara?ﬁgg gﬁ&gaﬁgﬁgégﬁFvﬁg%ﬁﬁﬁgéPﬂsS&ﬁd%ﬂﬁmﬁ%ggagiiF? om a 35
rel ay appar at ustiheafdde tidentd fileoei Ve pppaest the Thils identifdemweduired

fgg 3@22”1 ggndtaeEﬁLavbmgq%a%gieﬂfésséomn\QOM@%@? R4 JPOL/ 07484
' " originating file storing part 33 reads file data

F(x) on the basis of the file identifier I, and
passes the file identifier I and the flle data to
the originating file sending part 32. The

20 originating flle sending part 32 stores a character
string representing "originating fille send” and the
file ldentifier I while separating by a line feed,
after that, stores binary sequence of the file data
in the entity body of the POST method of the HTTP

25 —request, and starts to send the data to the relay
apparatus 10.

In the relay - -apparatus 10 which is
realized by a relay apparatus program launched by
the HTTP server, when the first line of the entity

30 body of the POST method 1s a character string
representing "origlnating file send”, the
originating file receiving part 12 reads the file
identifier I which follows the character string, and
obtains a file path P which is stored by belng

35 associated with the file identifier from the file
table stored in the file storing part 13. Imn
addition, the originating file receiving part 12



[ Third enbodi nent] Next, the third enbodinent will be Fig.5 is a schematic
bl ock di agram showing 5 a whole structure of the file transfer system of
this enbagh@eMiag! N the third enbodi nent, the send appar apossefi/oridae
recei ve apparatus 50 and a relay apparatus 10 " are the sane as the send
apparatus 30, the receive apparatus 50 andig-relay apparatus 10.of 10 the
first enbodi mnent basically. Following points are different fromthe first
enbodinent . That is , in this enbodinent, a field (which will be called
"send suspendi ngeadel dhe Jhileh dacar stotielde iserithes Lleapehtyngody the fil e
table of the fi [ 13 el agp?f us,1Q4+'..l.s added,
in which, when #ﬁéigg%g%g%%%%e 3:8(1%{3‘3:6}52%5'5(3&2%} ng |?%a,_§8atgz§°£es
representing sekBesfidgs data ddprardaraat RE ten ke rberipar Pard 13 or
\e/éarrpl ﬁ’ ?_ ?/al Uﬁhggahaigsh@paﬁﬁiédriéygtheplfals_l_@wtﬁm"1tLm"si;apraw.ded- 20
en the fil.e sen i s _not suspended..a walue or .a character string
representi na "fgﬁlstﬂgi falﬂbecgfa&@'d.ﬁ% g&&ﬁ?‘l‘ "a t%°e‘“'r’e’r‘é§5a§8af’8t us 10 "
i ncl udes a rece$tvetedamatdnpaitl re§poheefidet datd cis ssvolrad an dhleoaded

data amount to £PgeSERGOARRAHMS BY. 1”5 sWae aigs .t he upl oaded data ampunt
i s~a data amount of file data whjch has been_sent to the rel aé apparaet us
r

fromthe send apparatus i W% &bt &t EPBe Tddmy dataehs stRee

procedure of thfslensadirimy pdit LB, deher reddywddgpardeasnte to Fig. 6. 30
Fig.6 is af4lo : 0\Y j a 0 is
enbodi nent 1T0 I \Aﬁpﬁﬁgig%b#é{g?reﬁh@%bﬁgggggs 3&Rﬁﬁ?€#+s%§%?‘%§t ed by the
di agonal | y shadeemBlefion finy steps 1h8 3afe 129 + hd'harsen@oaRPAFadstess

of the 35 firstzensadismeitle\irdhd Se£nNplroceds %o’tdx&ﬁﬁ%gfe ehebr oken |ines
in Fig.2. In the gr}}%ig:s . the send apparatus 30 sends the originating file

information  \&f ¥t/ JP01/ 07484 -27 send to the relay apparatus 10
' In response to this, MNexft,|prodessesi performad BYetweehethel ay

appar at us 18 ' 10obiGeSAUARNNST4 Hla kReAdUidyP hpddeataEel e vARRA Al US

50 sends the 5 1 ncom ng e Information request to the relay apparatus 10
. I'n responseP®odefcTibgsrest " the rel ay apparatus 10" sends the file
identifier and the file siTie aedditvenappargtiid S0 isfexremtaon to the

recei ve appar at %%gct%gegﬁq%%ﬁfgggh%in 0 ..Jiq_‘ﬁsc%ﬂr? H}fge_ as file

information. . Y t at us “suspends € sending in step 301,
a val ue represehefagmatden ngguest hdibapds eddidys RPndPHgasPaBds is

recoil ed ipot hemétBbd off tHie e SelgReB@, Nan¥ Adifad N1sé epPTB02, 15 303.
The relay apparatus 1

" i.ch is realized t rel a ar at pr ogram
| aunched by t he®BFFBS ert\?\é\?:breecre?%/g ‘33”“5@% 'sngﬁf i9% ‘?ﬂf‘ggnﬁ{‘i g’iu‘r equest
(a POST net hod whigh HEBP hesquasayglit obetfiorehand a5 Xem@pdeatdnaifiam step
304. Wen the fipskikiphqgef. the entity body is a character string

representing "incomng file request”, the rela pparatus. 10 " reads the
file identifier I and the Ir“ecfg'fq’x/e’aeﬁ%i’aagmﬁt%@ R Quithelyy gsst ored in the

entity bodg5i n realized by a relay apparatus program launched by

the HTTP server, when the first line of the entity
body of the POST method sent from the receive
apparatus 50 is a character string representing
"incoming file information request”, the file

30 incoming information sending part 14 obtains an IP
address R of an HTTP client which 1s notified by
HTTP, searches the file table of the flle storing
part 13 for a pailr of the file identifier I and the
file size L which are stored in concert with the IP

35 address R in step 110, and obtains these in step 111.
Then, the file incoming information sending part 14
stores the palr of the file identifier I and the



25 step 305. In addition, the relay apparatus 10 " obtains, fromthe file
table of the file storing part 13, send status Z and the file path P which
are storeeywyidizg he file identifier | wherein the file idect/afo1erssh is
associated with the send status Z 30 and the file path P in step 306. Then,
the relay apparatus 10 " stores the send sl®pending status in an entity
body of an HTTP response and send the HITTP response to the receive
apparatus 50 in step 307. The above-nentioned process is repeated 35 until
the recei ved dafdlansdse O Rn arxhestihy body of,an HIWY respohaseeccei ve

apparatus 50 whggh Eﬁeetr\é%%ivé/\‘&;%éﬁg%&g 588w|ﬁ(ﬁ/e3 R ¢ 484nghe ndl TP

response registers file information in and reads the value Z of
send suspendi ngpé%ﬁt by & %W%JQ?qstaNinEe&'flrﬂ% g}ﬁ i Y TRoHGSPARSS t he
value is "true"toi thes redeimeleapparatasi 86 dnf istep SLMhen the value is

"fal se", th% receive appakg|d usfé@%%‘gétaﬁéai“%ﬁ% 5 rstf\% d’%ngPQ hgirle st to

the relay apparatus 10 " in St:ﬁ%; I ne o
body of the POStheefhde ildentdfaiert Erandr the dddresthieny fFﬁE‘or’ﬁhd-“g f| | e

requestd dtPe 1@nf£{t9yb%@@aroaihlﬁiéoﬂ'{f‘TPeﬁd%pbh%éI |d%t'lthéiﬁﬂlhébet& kfiatrwl t he
receive ata ano ch are store [ ac ring,
reads the file %Eﬁ B V\A‘?’r"‘\gf]?q sl%s%%i?ﬁf'gge\% P’ﬁ%nqu}ef I€i£ ﬁ?PPi%éﬁe’? rom
the file table bf anfe ifsi Ifd lst gliowipar desBinati®st egn@1gtorasaddilte on, the
oLy, appanyl usidPornbeadh HieLfield! photna (R @ﬁ@ié!dedattﬁea”DU”t of

the file corres fromthe estorlng %art 13 |n
step 318, and s %F—@sstlﬁ@ il Iaé“ijavaelﬁiéﬁ Bﬁttrhtf bd'dy fernliFrp onse
and returns theekBmplegspmes L e thrfoenatieonapear deisstOred akemn3l9. The

receive apparatys. g0 Wil oh JGRlueHe | s BRTRACSANISS LRESLNS LA ] I path

PP of the file Nt orm ores cont ent
of the entity belementshe HITRAGLHLABe B?ea(fd-ll{ﬁ; #ﬂfé)mtéﬁﬂ M@¥ il e data

al ready stamed jfchlaels |z%d&tx}ﬁbd° daﬁacaﬁtbhmte@ datfor Ntsbepidd0, wherein
the content is the reccﬁaved data amount O R

LIJﬂe gata g X
30 The above- neh?ER8d 15 & 11:*5? d 8 24T btei ved data anount
reaches the file size L (IMa)xt Wiﬂmereeuaﬂ.ng falplpeam ng0 stersend

apparatus 30 St%ﬁi}a@&%&a&gﬁirﬁéiﬂ?ﬁr@’gbﬁt&iﬁl g{)@ﬂ@{%?a £§h@red data

amount O S and e | I'n an enti ty a _POST net hod of
an HTTP request T8gu8sfaratihgy fhke chdenéified r]i-nd%,GGSWGZﬂ? 818

20 amount O_R (which is 0 for the first time around) in
the entity body of the POST method by separating the
character strings by line feeds, and sends the POST
method to the relay apparatus 10 in step 114.

Next, when the first line of the entity

25 body of the POST method is a character string
representing "incoming file request”, the relay
apparatus 10 which 1is realized by the relay
apparatus program launched by the HTTP server reads
the file identifier I and received data amount O_R

30 which follows the character string, obtains the file
path P which is stored in combination with the file
identifier I from the file table of the file storing

" part 13, reads file data which follows data of the
received data amount O_R of the file corresponding

35 to the file path P in step 116, stores the file data
in an entity body of an HTTP response and returns
the HTTP response to the receive apparatus 50 in



-29 PCT/JPQOL1/ 07484 by a line feed, and sends the HITP request to the rel ay
apparatus 10 " in step 309. Wien the first |line of the entity body of 'the
POST et k@slod/ 18 character string representing 5 "stored p@t/spoanwmgnt , the
relay apparatus 10 " realized by a relay apparatus program | aunched by the
HTTP server reads the following file identigier | in step 310, obtains the
file path P registered with the file identifier which is associated "with
10 the file path P fromthe file table in step 311. Then, the rel ay .
apparatus 10 " stepedlt’lhe anpunt of data stored in the file path Pin th

entity body of the HITP rqﬁg%gﬁ rg%ggﬁttuge?,gggr%%gﬁfﬁgggi%g e send

h
apparatus 30 in steg$312. ar at us rea e stored data

amount 0 S frontRfcHERP HesRRRSefobhaipsThhe fidim P2t netr dhgy
apparatus 10 " fiaadfgonr aheerGeear Fillel AGF I EESN] | 8@dsOcioditeait Ng

file" and the file jidentifier .| in a ti ody of a 20, P od of an
HTTP reques wh? etégpgﬁﬁﬁH%)??éyc gri@?e?&ﬁﬁﬁ%%ﬁ??ﬁsg FP%E&%Sgﬁlﬁﬁter
that, the send @ppar which3has dresnf storedt dnF(tbeS)f{Ierpaghnpl'eimi nary

sequence) whi chgf{gpl ewg,dqfe 14 heheSEoneendatis FPLE dadh EB&ﬂdeh@ata
inthe entity 25 bOdéF and s;&uts to send the dat%ygo fhe rel ay apparatus
[

10 " in step 318RevRERedeS data| AREUBE Ond dft i botd®of the POST net hod
is a character string reprisermprogedoregi atomg e |setept he4r ¢bays tagpar at us

10" reads th [ [ 4 L%, [ t j4 ' L3 a6 stered
wth the fi:iIQ)e iggrgltlE Fe%%%%%ﬁsuggégcggfe ﬁ%‘%‘ﬁ?ﬁ%@hﬁgﬁ% rdeégids file
data stored in ¥aachgsi ithepdlansiseabt §1tdd -store the file data such that

the file data follows the #fpithedScesé ehatatracdivendpséar e¢ ithet he file
path in step 314. In_addition, the

A L el ay appar at 10 "dch%n s the value Z
of the send sushERALNG SPRARETES " 7 sabeelinssnd snaed s8EpthR) s6T1%7 484
in step 315. Wappatatus t3He dndecthat Zeceliseorgparatie 50| eompdetes part
13, that i g5 WEBoRNGIWE) a3let {14 CadlEhasQoSdieashagd Nealbbe Size L the

relay 5 apparatus es_the send apparatus 30 of _conpl etion of data
storing in stepaBEQréﬁHSBQ?.q?ﬁ?%@pBH?esﬁgdtﬁ?ﬂﬂﬁq??%a?Poﬁ,mpﬂéﬁﬁﬁui
apparatus 30 engenfiihg wilanizsta prohesrechlivieowpparatase sbat a file is
transferred 10 i i bed.as_.a nple in
t he above descr%%ngﬁfﬁﬁﬁgI%§£§§%€§?ﬁgéngggﬁgﬁgﬁ“%§§§%%$iga ?grggségse t hat
a file is transrempdping sdafiargntil Sher zeselyehtata vamouptuOikast). In
this case, 2¢esti8athes athd &551dS5sgseun Pl RAdeydirmge addi esses RL-RN of a

ent to the rel ay appar ot G0 HIPSSR, BuPRRE SHAT S it eS0T PRI
apparatus 10" nbg ener secacive happddatuschaR bRen rdeseribed asblag by 20
associating it ¥khhpiBe il lthd deBbié! Besbriptadi, et prEsand the file
stze L. invention can be applied for a case that a file is
25 transferred to a plurality of receive apparatuses
(multicast). In this case, destination address
group D including addresses R,-R; ©O0f a plurality of
recelve apparatuses, instead of destination address
R, may be sent to the relay apparatus 10 from the
30 send apparatus 30. The relay apparatus'10 may store
each of the addresses R,-R, in the file table while
associating it with the file identifier I, the file
path P and the file size L.
[Second embodiment]
35 In the following, a second embodiment of
the present invention will be described. This

embodiment is different from the first embodiment in



According to the file transfer system since the relay apparatus has a part
whi ch stores the send status of a file and sends the send status 25 to the

recei ve appanaéidg. the receive apparatus which perforns reegigps/@paration
concurrently with operation of the send apparatus can recogni ze that

sending i s suspended when the send apparatyg-suspends sending at sone

m dpoi nt, so that the 30 receive apparatus can suspend receive operation
evén if the amount of received data does not reach the file size yet. In
addi tion, sincethh& reelfyleppar arassifnmlrmves?ca:mathefsenﬂeradiprag:aslttm ed file

data amount in chsm%seié@eiggggpﬁs&?wst Ve ' b Fr ARRRYA LS redifify end

appar atus can resune romthe st renal ned file
data. Further, 8PRE@FAYNS®%ceive apparatus incl udes a part WO 02/ 19118
PCTI JPOI | 07484 -3 whi ch rDaithes eheodaianBppEiat senal appar=aasd veel, dat a

anount and rece S e r l.ay apparatus jve
appar at us ca§;\ rlé:ié%rre e‘Pérgle% S%%%&LF g]r% r‘l‘ﬁ' gﬁ%%trggathPPMqﬁﬁefﬁ e 5
data. [Fourth eﬁﬁ@dtmgamef@ﬁhhens@mdn@mpaﬁatm PPest&he newmiven wil l
be descri bed Inabbaﬁaqﬂdwwganah%éewlw%@&ﬁatﬁéelbe%' ‘f:‘?xeagh‘ﬁl‘f"ﬁ us 10

and the relay a ratus of thi odi nent_ . as 'shown 1 n
features which EF@ %ob?ﬁi?ﬁg?é’end])aﬁﬁ%‘?ﬁ% P‘Pﬁ’étr“"egé W& ppar at us

and the rel ay appeopatiembodimwentcfirdme tihedifiomdt é’rhbodnfnfaaltelatrepdihﬁti s

that each ofgth ragu Oar C i ncl udes
recei ved dglta a%o&gll'@rég'?' 8{: grgisLa% Ef% th‘%cSIQ escr geg dthe

abovenent i oned PHFW&W n%‘ﬁild ¢HEaEP6@§ss'if}ﬂf &Mu?@csﬁ-vﬁhla@m%nt

wi || be descri bagdawealeh effrensertdali appardttided shad a ﬁ:&ﬁ\ﬁ%fﬁr:t show ng

an outline of pr of this enbodi nent. e S p t s 30 notifies
the relay appar$ gggiiﬁ&io&l v@?ﬁﬁrf"%ngﬂg RELT eglt6 "ghfﬂﬁ g 5arfat us of
the file size ahdbilee ofest idatabasePs2ordadr @s@aﬁfrmé ai hetmrﬂrem in

the sane ways aseghgnf Ixrzsta@a@aglwsﬁa hnum%f‘l ﬁE%@% apparatus 10 *
"A assigns a . ynigue value to_the l e as entl ier on the basis

of time infornaffEhigAFicn ]F‘Pl%lidPEE§rRt3‘(§ of Ttlh"es rE?B}eaﬂﬁaPétlukedio A
in step 402 Thenoultliag elstyl@appar whea ldefavltegistetsrede ihi lae

identifier I, %efl.hl Izee {hé‘ngeiagf:gei%ﬂatdé) % %gﬁ%t‘aﬁi'egs' nthe file

storing part 13 the sa I'n Step 403, and
35 notifies thesaeﬁada;?@arienmtaotbe { AefAulL | meAnsian addﬁe§t8ep 404. In

addi tion, tie rehagha@odstnst l@orrefpond to any other rows of the
routing table. When “local” 1s stored in a field
where the URL of the transfer destination relay
apparatus should be input, it means that data need
not be sent to other relay apparatus.

25 Fig.3 i1s a schematic block dlagram showing
a whole structure of the file transfer system of
thilis embodiment.

The send apparatus 30 and the receive
apparatus 50 are connected via relay apparatuses

30 10'A, 10'B, 10'C in this order for sending data. As
for the relay apparatuses 10'A, 10'B, 10'C, since
the configurations are the same, the relay apparatus
10'A will be described as a representative.

In the figures of this application, parts

35 which have the same number have the same name
wherelin A, B or C is added to numbers of some parts.
For example, each of 11, 11A, 11B, and 11C indicates



WO 02119118 PCT/ JPOL/ 07484 -32 checks the destination |IP address R agai nst
the . network part -of the transfer destination determning part (the

routing wadhpo1sdA Wen there is a match, the relay apparctimiadtisi ' A
obtains URL "M of a 5 corresponding transfer destination relay apparatus

10" "B in step 405. Next, the relay apparaggis 10 " 'A sends relay file

I nformation to the URL "M in ,step 406, wherein the relay file information
i ncludes 10 character strings representing "relay file information send",
the file identidipart, ndfrd ide theefilandrihdndasingainbormtadadr ess R

passi ng through I ratus 10 " " H which are separated by line
feeds and are §f%§§ﬁvﬁh%gﬁ’en ity 15 body of a POST net hod of an HITP

request. In the relay appdths weldy "apPruAtel Adcd varcindepasTddenod of
the HTTP requesdyiyhgAtihgy f:ﬂﬂﬁdrrﬁéf‘foﬂfrébéi%tdi Yo@Pely1 04, thg POST net hod

is a character string representing "rel file 2Q infor on send", the
rel ay appar at usof)}%bggﬁﬁ%&% lg?/c?:lﬂ%fﬁﬁTPaE&r y eadgiiﬁesgf’?: ng
identifier |, tgertilisAsi z¢ filbsdiideniegt inforaa tibradserding® pairdch
follows the ch t strl §¥§% [ t 4l r S 10nae

det erm nes a,Zgi?%I%ﬁgat%%l jidoﬂl I'C étﬁgl?i grﬁdg'@og ed O%Htghe gs?iss?Bof
the file identiPREES ake Sihy am$eas| FerraspenGinig (IPaxke in| Ebgath PB,
the file size Lrangyt Appdaddtumati ®MRIERESE1RsHN dniivodihénsi or rAg part 13'B

14

(in the file tab por e ecifically)._Lln,.30 diti rel ay apparatus
10 " 'B ché@ks ?‘h‘g &9 na eof?ﬁa%a%%%ggaﬁggg ?’nspf f‘ﬂ%lﬁggﬁo?k part of the
transfer destintranafdet sledtinatbentdé¢tasminingonarly 16dl ep £8Be Wen

there is a matche1 €1 nPoihAPRM 3&Raify” paBtollal Nsa URb1ad £0fed 35
correspondi ng transier destination relf% %g aratus_10"' C, xt, t relay
=33

he
apparatus 10 " S@RdiRgsPamjip P ia 18l ¥ ) BT GELL PR Bgopilivdng
informati on to péaet URBA' ldnd ra stebay Flleheeeiedviley rpday 20Ae i nformation

i ncl udes character SUri NGy e500E PIac kiR tidiP ASESERFRIRY pale fi1e

identifier ™, the file sizé
16A includes a routing table for storing a pair of a

network part of an IP address and a URL of the
transfer destination relay apparatus, and has a
function of receiving an destination address from
20 the file relay information sending'part 17A and
returns a URL of a transfer destination relay
apparatus corresponding to the destination address
to the file relay information sending part 17A.
The file relay information sending part
25 17A has functions of receiving a file identifier I,
a file size L and a destination address R from the
file storing part 13A, passing the destination
address R to the transfer destinatlon determining
part, receiving the URL of the transfer destination
30 relay apparatus corresponding to the destination
address R, and sends file relay information to the
URL.
The relay file sending part 18A has
functions of receiving the file identifier I and
35 recelved data amount (which 1ls represented by O_M in
the relay apparatus 10'A) from a relay apparatus of
a next stage, passing the file identifier I -and the



5 and the destination Ip address R passing through the relay apparatus 10 "
"C which are separated by line feeds and are stored in an entity body of

the POST wighiipd19f the HITP request. Accordingly, the filgct/pboarnasyi on
reaches 10 finally the relay apparatus 10" "C which is the nearest to the

recei ve apparatus 50 and which takes charggiof the destination address R
On the other hand, the send apparatus 30 stores a character string

representing "originating 15 file send", the tile identifier I and content
data of the filrxecaizedrddta ahmiyn’ofta PhET fidieh (gt omimlg spaxts 13& ,send it

o the nearest +ebay ARy id' el r(ohstrtP A cNUP1 108 stk d | ne

of the entity b character string representing
"originating fll’%r!%eﬁd"’ﬁ taRd r%@lﬂiﬁﬁpﬁhat tfté‘lﬁo data ¥eabhet Rexftol | owi ng

f:cl tehl dfenltl fi ersfagseaiedhas gﬂﬁalf@u{lg ng ]Eabl e, and fudges V?et Eer tlransf er
o] e file |s necessary. e tr ns cessar e re ay
appar at us 18 " ' A obtains @h%%_ J;? lée 3“ ﬁﬁg}aa Jt%“o’fg?ﬂi viBg: P eto
whi ch the file ¥8uhdsbhdunciiigines refl, receivdng dhidkeactelaytri ng

representing "rghay S G rén @“PeiQ? BibpRrlASN 1424 hrbgaBdsentity
body of a POST nethod of 30 an request ‘while separating themby a line

feed, and sendssfﬁgel*rrﬂ@‘\%ﬁf@s’{gt% fhierppth HhAmitRe 1‘gagis Bfof@ t he
next stage in sfipedfifientifhrer ri ayhapmnfatmmt]:fbn ‘dnd epdsssant thd e

data, star t r A a | ¢ stQring
part 13'A |c(r)1f;ﬂs'gs§ E‘.éil]fl ed ‘ﬁ"ﬂ? é f'ﬁe ?:%ilg% Jéffgo(?]flﬁlgg%;’ht %8 tt?ﬁ e dat a
i s repeated untf%lﬁhétpﬁawaﬁmtwhmunt O S reaches the file

02/19118 -34 PCT/ JPOL/ 0748 e i |ﬁ11Qertgaeqvqgﬁ|§@rpagoAlﬁag V\hen al |

of the file dat tored nthe i e rel

apparatus 10 ' F 5?‘ # %%pgi‘ ﬁ%%t%oﬁ?ﬁr&t Bﬂmoft%ta
storing in steppﬁextﬂ@usl rstrmocmsskayoappasart@ta S ippsiong the $déde )
apparatus. 130 Gjfleal B8 il fff@sé@érfﬁg pakt WD tdifa! cha¥edpRacAt us 10

"B receives th request 1 ncludin character. string representing
"relay file arrfie"! 1t1I‘Fe il"ér‘aﬁ/ifl@%p%'&ﬁiairﬂ§ei€ed '381q RABRURReCEh ISt er
string repr eser@régioucsl atddd erelldy v&ppamnd tiuse fidne tmrﬂieestbmn’g an

entity body of P,re s em by a
line feed and sé?lg?gﬁe?ﬁ%ﬁ%igeﬁﬁée}gggot{)hgﬂ%el %ﬁ‘ﬁa 8%59%& Ig( C of
the next stage apparapusl.0. Wien the relay apparatuses 10 " 'B and 10 " 'C
receive a pgquest includi ngxi elgvodéss ﬁi:bb\éﬁuréa%‘f" ﬂietﬁﬁeéeh@/

Che T 1 e dent | PRBPSLMeRE & wéd“ . Ge SRR AR X9REYaPPEntPe B aTh | ne.
first tine) in Bhgedt dtsy d)cﬁ:l;ovcdhwrPCﬁfowénlgoam/mutelism@aoﬂt pngc‘elsese by
line feeds, senggoiyt olf0 & RIYdPURestage relay apparatus 10 " '"A or 10 "
"B in steps 411 and 412. |
The send apparatus 10 notifies the nearest
25 relay apparatus 10'A of a file size and a
destination IP address of a file to be sent in the
same way as that of the first embodiment in steps
201-204.
The relay apparatus 10'A assigns a unique
30 value as the file identifier I for the file on the
basis of time information and the IP address P of
the relay apparatus 10'A.  Then, the relay apparatus
10'A registers the file identifier I, the file size
L and the destination IP address R in the file
35 storing part 13A in the same way as the first
embodiment, and notifies the send apparatus 30 of
the file identifier I in step 204.




25 the above-nenti oned second enbodi nent, when the relay apparatuses 10B
and 10C receive "relay file information", eatch of the relay apparatuses

stores chgpashuengstrings representing "relay file request petiibs/d7igse
identifier I) received data amount (which 30 is O in the first tinme) in an

entity body of a POST nethod whil e separatippg these by |line feeds, sends
the data to the previous stage relay apparatus. On the ot her hand,

according to the fourth enbodinent, "relay file request” is not perforned
at the timng 35 of receiVimgd@ttiohgy thd ereXdyrappavatusndtodad, "rel ay

file request” i ROl iy [ -] I | ve". WO
02/ 19118 - 35 PCH ?%&%"??éfﬁﬁ%@%%ﬁ?ﬁ?i Rfarles K Baihst THe ot when
the first |ine BPtMEkMaTy Pbdlher ropdimssttakRieolbhs aWhear dhrawe string

rﬁpr eslenti ng "raekawn frﬂdtclt,eth@tfglhbe apPayatappal at ASoprtadhaMuNL e-mg 5 (r)]f

the relay apparatus . 10 " ' n 0." '~ B of the evious .stage reads the

file identi P‘?er %LF z%né:or]r cee?%%lg\d%%?a%ﬁﬁ&frﬁero%ﬁ%?l?jgif\f"aﬂi Eﬁllaé'l | ow t he

character stringppedediuss YheBfihespaprh208.0or PB which is associated with

the file identifier | fromexd0 the Leliay aﬁ;fafgt,ggelbivkesghq@ NEPart 13A
' PB

or 13B, stores a which follows the fil of the file path PA or
of the recei vedgg;?a\ﬁﬁﬁﬁﬂa@%oFoo%Neaﬁﬁuaa&& uER ZSTRBI 286 ngFhekeRnd

suspendi ng st at thei wedrayenfiley bnfgrmatdonHEIR Ywdgsonskaraptesends the 15
HTTP responsg t I J?EP:Q Q.. 4 O4 1 &, e » St age
In steps QL3 angtﬂ'}grseEa%#o %gﬁ'#él ag/-eajfp? ar%h%e%nﬁgﬁug'ftébgng&%i " C

whi ch received the fitie dbgphtélegspendd e dolehei fbzei leaBdt hghen t he

val ue Z r_epreseag'srrcgn%ﬁ:fcﬁn'd_ CtE%@@ﬁdb%QR?tﬂamﬂ§ Eﬁf@$§hh‘£henlr@1%y/al ue Z
representing sen spending. . status.is_"fal se". ea Q e re

appar at uses 10 app%ﬁ’: ﬁ:d]sloﬂg gd’%ﬁ?ai e ﬁ@qq#aet?)‘it PES'_BP S&e?? i1 e
whi ch is storedare siored cinstani egtpiyt bdlyB of 4 3PTSTamdthdds o5 an

fol | owi ng qant egipppr jddyg, data of the file data) in the entity body of
the HTTP response to data which is already stored in the file path. In each

of the relay apparatus 10 0 e gefay: appagafasg o106, Byhichegocaivad t he
correspondi ng 36hbi POSTend tip@r ef r eneaHad N Ifegijestf i ¥héhethec@Eiwask dat a

i or mat i on bef S aRagt - b MELEF, B0, B3 thd eRt afloll 1b"5 T %Y

representing theharagites iskFng peapragestdng Ielrtofdie true". The
receive appy at UaFo@matdWr GfemdOUt tA8WrS 13V iatipiirdths bpbgi-asl i on
addressed to thfaun\clz\ge%z/blygjtjl?e_g'?TP server reads the file
identifier I, the file size L and the destination IP
address R which follows the character string. 1In
addition, the relay apparatus 10'B determines a file
25 path PB to which the file is stored on the basis of
the £ile identifier, and stores the file ildentifier
- I, the file path PB, the file size L and the
destination address R in the file storing part 13B
(in the file table more specifically). In addition,
30 the relay apparatus 10’'B checks the destination IP
address R agailnst the network part of the routing
table 16B. When there is a match, the relay
apparatus 10°'B obtains URL "N" of a corresponding
transfer destination relay apparatus 10°'C- in step
35 207.
Next, the relay apparatus 1l0'B sends relay
file information to the URL “N" in step 208, wherein



PCT/ JPOL/ 07484 destination address Rto the nearest relay apparatus 10 " 'C
in step 416 in the sane way as that of the first enbodi nent. In response to

this i nquwyoyeidie relay apparatus 10 " ' C sends the file pdepgbirforsss | 5 and
the file size L~to the receive apparatus 50 in step 417. The receive

apparatus 50 obtains the file path which iLgaregi stered by being associated
with the file identifier |, obtains received data amount 10 O R which
corresponds to the file path, and stores character strings representing

g gc?% _nghfi I eotﬁéui‘éﬁ.a% tméiiﬂfbﬁman;iifdneridclafmbb & h@héﬁﬁ%iggg?_ datﬁ anount
ichis . the first ti iQ_an _entit

whi | e separati ng % W??%%geégdsrgﬁﬂysme ifn%{%r'f'ﬁ 108 ay ar at us

10 " 'Cin stepfile, iﬂewmeltothhefid@orﬁimp fls| andetbest, when the

first line of taeseawatﬁ&dquwoéaabesgeﬁewead t?EASTrérwaQ parki@Lharacter

string 20 r n ‘'relay file reques the rela ratus 10" ' C
reads the fi ig h J&h 2L SeRarpted &’é?'d ldfe 89 ﬁt RaK® ch are
stored foll ow ngtbliredcharetm esnsitynpodgbiod rthd IPEOST I RepRbld BE ridgH st ered
bei ng associ at eg \.Ml,tg. t(ﬁ% Ie identifier 25 1 froma file table of the
file storing par?I & ores file data which follows data of the received
data amount O R of the filAceprdheglyl ethet fideanknioremgtiign Zeamhiemti ng

Eﬂe ggnaT ?I_l;)Spenﬁﬂ.ﬁﬁlityatttlﬁelfb eabphtalm@y vﬁfSi@}p ﬂT&éig%Q%%t aikﬂ sends
e respgnse to .the receive ap e en the

val ue Z i ndi%at ?ﬁ EREYR ?Ig}] gg tlag(e'ﬁ r%éa,g?hé?fr\ﬁ’@

appar at us 50 vmdeatﬂ.e@éli\m athtreﬁ?{PRr esponse suspends 35 receiving the

file. Wien the value Z i ngi£agh&o s@Red usbqul S fg) se, the
recei ve apparatus 50 obtains th% ?Hqgr ﬁ% ds cgé}?% %gbﬂ aLI:%\1/5\036%2/ 19118

-37 PCT/JPOL/ 07888Tits L% 5/pq rP?HEePﬁcgﬁltﬁ‘g (f“il’!ié’%t‘ﬂ:l-%gbﬁaf’tal@:? and
stores the fol | d¥ilie datah)t of ethenfifedaica tife tlwaféest dallay in the

entity bod f p ng the
51110 datd%s PBRREPLRd TP e AR, ROESRIIEIR TR AR R i WAL 1O T
file size L or Ghei [Fitdiee Lﬂﬂlli'éiizi@ﬁdicéﬂl tdr et Famee WaY ugpeitbinitg ofi dihs

becones "true". eY\bar Qalﬂgomqpe@ppgﬁagggp3gorgesunes sendi ng 10 the file, the

send apparatus' 30 stores gharacter strings.r sentin ed data anount
O S and the file identifi gﬁ‘ 3% QHPF%?‘ b‘ﬁp)}% %Phﬁ&”ﬁf an HTTP
request whil e sépieatiiarte .t rsalmmys atoi aeofreecthearﬁiJseerﬁBtahenHEﬁPalmjest to
the relay by apggr ehu,s ﬂqe st%ﬂln tgﬁr‘&133A\/\w1él'hel§'é}?échkﬁgd()fbyt

entity body of the IS a_character strlgtg esentin tored
data amount", th&er @Péj? é’p?&é?a?%s 19toring, oftherefile edPHéntiFfl er I,
obtains the fi | eepahlted) Ut Mhizhl | 6faghecifdlied ddtieh 1dhestblred dentttd er

fromthe file tflkg g S%Qﬁr tﬁ@r@%t O{ﬂh@%’[ %lvin(?cfu ﬂze {fﬁigﬂ‘ﬁ% tt’ies file

path PAin a.n entity bo response an response
to the send appafaresd 3@ the file storing part 13A, the relay

25 apparatus 10°'A notifies the send apparatus 30 of
completion of data storing in step 211. The send
apparatus 30 ends the file transfer process
according to the notification.

When the relay apparatuses 10'B and 10°'C

30 other than the nearest relay apparatus receives
"relay file information”, each of the relay
apparatuses stores "relay file request”, the file
identifier I, received data amount O_M or O_N (which
is 0 in the first time) which are separated by line

35. feeds, sends these to the previous stage relay
apparatus 10'A, 10'B respectively in steps 212 and
213.



25 The send apparatus 30 reads the stored data ambunt O S fromthe entity
body of the HTTP response sent fromthe relay apparatus 10 " 'A and stores
char act enygbs/idig$ representing 'originating file" and thepftr/tiodaatifier T
in an entity body of 30 a POST net hod of an HITP request whil e separating
the character strings by a line feed. Afteg,that, the send apparatus 30
stores file data (binary ,sequence, for exanple] F(O.S) whioh follows data
of the received data anmount of the file data, and 35 starts to send the

data to the relay apparatymdd ine Yiedt!hardd ot thaceRtatyepaty o body
of the POST nethod is a char.acter strlnggéggfesentln WO 02/ 19118 - 38

PCT/ JPOL/ 07484 €BRj §OSdt MRFRPHeis pheh e et g TePregendiddyd ¢ he
file identifier"relagt &ile tieqhese”pathewredlay apsanatakegroigidant keefil e

identifier | fr t f eads 5t PR ta. _stor I the 5
entity body fol ?g\évl %%lt#e%é@%%%t? iér ?’q:arllléi S a‘??s%?% é?gfrg.otu%e data in
a part folldwi ngtese tdaunched obydhhe WATEh sexrvay chrlyrespeage dq Hddile

Pat hf PlA- I'n igdhbbe@wn{d}ﬁ:ﬂ&ié@ Folhyt Fe19eRbFiEPENHEA8sSEABUF 11 Changed
o "fal se".

en.al)., of the file data_.are stored i hg fil oring
Dot 15 that i dasRsde ek §ofadaehop iR At D & hEn DX be 1)
size L,'the rel ahigbpdicdtiew 1Wie’ shavactiess sthelmendoppdnst the3E idfe
conpl eti on of d?h%hs rldg_g pf?lﬁﬁfeh4gg.eag@o%§_d&ipqp§@ht EhTehE:Lri‘ét i fication,

t he send apparatus 30 en e transfer process. Processes_hereinafter are

performed i t hddeR¥EEAQF a5 ¥RempERsr Eidentiad& f obRes€dlesS&rimD,

410, 411, 412, gagr 484 2M3BP, stdrekldfil0 ditadrofighlewtage thieatfidldil e

'tﬁ transferred o,gne hHd Vfif‘gpﬁééﬂuhh%& heen, flesgs nge§§']gﬁn &nagpl e in
e above description, the préesen I'nventTon can bé applre Oor a case

that a fil'e is amgnoteO dl o QNI Lpapnt pndfitvedade appanallif®s 25

ggukkiC?St)- an%BF%n%?SinQ§§éb§athn?ﬂ@ﬂQQ§ﬁ Q?ﬂﬂgsé?ﬁgchﬁdkﬂgjﬁﬂﬂrSZSGS
- of a ura of recejve par at uses,, i ad o esti nati,on address
oy be- dht " Felak. SpsarAts FOPRLSE0 180 c e Reuh oS hagR s S0,
The relay apparatepsl@1l6 'ambhy2BD.store each of the addresses RI-RNin the
fife table by associating yygepM f@c&?}@e?! r.".@.l'ed%%af'vﬁ'iiéh g_ge]csftlflﬁ%daaj'grp P

e fi IS

and the file size L. According to t e transfer, systemo
embodi nent, si nERej PTRY LGl FEAIey 0BRGN Ofa s THLAY 48DB2TBTESRSt st age

rel ay apparatusiphat anfie 1eTCl éppérathan’ eheaeldy cappadangs tUoe aat a
whi ch the sgnd apRatatys JESWIE: SEBIAY SEn'eUPkdPuB®30, requests
file data which is remained in the relay apparatus.
In response to this, each of the relay apparatuses
10'A and 10'B sends the file data to the relay
apparatuses 10'B and 10'C respectilvely in response
25 to the request (L2, L3). This process 1s repeated
until the received data amount O_M, O_N reaches the
file size L which has been notified of by the file
relay, information.
The recelve apparatus 50 makes an inquiry,
30 to the nearest relay apparatus 10'C, about newly
arriving file information to the destination address
R.-in step 218. 1In response to this inquiry, the
relay apparatus 10°'C sends the flle identifler I and
the file size L to the receive apparatus 50 in step
35 219. The receive apparatus 50 stores the file
identifler I and the file size L as file information
in step 220. In addition, the receive apparatus 50



WO 02/ 19118 -39 PCT/JPOLl/ 07484 transferred between the relay apparatuses.
According to the present invention, since file transfer fromthe send

appar at usyb@2/ud1ggr el ay apparatus is performed concurrent!| pcwybdi/ghidse 5
transfer fromthe relay apparatus to the receive' apparatus, receiving can

be started before sending is conpleted. Injaddition, since originating file
i nformation including the file size of the™transferred file is sent from
the send apparatus to 10 the relay apparatus and the recei ve apparatus, the

recei ve apparat #gqeRBts3Pad £hberbeay Wl Utid idec! eeelapeddil | & data
reaches the f||§§iéz .ANSﬁhépﬁeiult, I n the case where send speed of the
I t e

send appar at us 8 fEsordeteast hieh 18heefdil@e appar at us,
even when data adenttfieoeiVesndyishetosed im ajparpélaydeppaieitysach the

file size after.the necej,v r at i whi ch i.s al.,ready
stored in the r%Pa? ggb%#ﬁ%ﬂ??fiflgE?r%%§§§¥E§%g%% gg%gbge fﬁg?egﬂﬁi
repeating fid e Zelp¥capPRaRpPIdceEsCaseads ding fillet dathotiokivey data is

stored in the rebayidPApdisatdbespr eneitdpiveition is not linmted to the
specifically disclosed e i ents, and varjations and nodifications may be
nmade wit hout 25 departingqﬁfo ?hﬁégééﬂgdo#ﬁ; PNt BaR d9egs nofyp
02/ 19118 PCT/ JPE)QBCMM& 40 X AsMBell. Avien ehtemnsierregstiem which _
et o oy erfERRORE IV, SURPLE U8 SR LA iy BEPSRALUR ] 0
10 relay apparatus 10°'C, the receive apparatus 50
repeatedly requests remaining file data to the
nearest relay apparatus 10'C until the received data
amount O_R reaches the file size L (Ll1).

Although a case that a file 1s transferred

15 to one receive apparatus has been described as an
example in the above description, the present
invention can be‘applied for a case that a file is .
transferred to a plurality of receive apparatuses
(multicast). In this case, destination address

20 group D including addresses R,-Ry, of a plurality of
recelve apparatuses, instead of destination address
R, may be sent to the relay apparatus 10' from the
send apparatus 30.- The relay apparatus 10’ may
store each of the addresses R,~-Ry in the file table

25 Dby associating it with the file lidentifier I, the
file path P and the flle size L.

According to the file transfer system of
this embodiment, a plurality of relay apparatuses
can be provided between the send apparatus and the

30 recelve apparatus. Even when the send apparatus and
the receive apparatus are far apart with respect to
network route, the send apparatus can send a file to
a relay apparatus nearest to the send apparatus, and
the receive apparatus can receive a file from a

35 relay apparatus nearest to the receive apparatus.
Thus, the time required for sending and receiving
can be decreased.



and 10 f 13.e ; a relay apparatus which relays said file; said receive
apparatus which receives said said relay apparatus in said file transfer

system cep@hy/pdi@: a file storing part which stores said pét/gro1drdsy! €
identifier, a file size and a 15 destination address, which are associ ated

wi th each other; a file originating inforggélon receiving part which
receives file originating information including said file size and said
destination 20 address, assigns said file identifier to said file,
registers said file identif{pRirgSambodiment ge and said address in said

file storing part, and not]fies said nd apparatus of said file
identifier; afile incomlﬂf¥FﬁcﬁaﬁtFﬁﬁrgeﬁ& Qt2§lihi9ﬁ fudges a
destinati on of dasdrfibled.on the basis of said destination address, notifies
sai d receive apparatus of i I pcom ' At LN ' idfile -
identifier and said file sﬁl e';e5 a%go%ni 5?%%1@%%§Efaiql%%cg#ég%gﬂpgﬁoq’ﬁdch 30
recei ves sai’d f@|whpdenstmugter® ¢f| Ehgafd leortranpvkiRr nysdesaod file

id_egt}f:erdf{ontﬁaisdgm@wf_ liamatft at usn a.ntd &h@g.@s éﬂid’dir@léﬁt},diﬁﬁ'fei fsiegfd and t
Sal e ala | n sal | S rin art . an an | NCco n ILe_sendl ng par
whi ch 35 recei VBRPAFPEMS A0 b HROabSE, ABRETALR) 19| 808 FoA and a
data anount whiappazaduseddl Ve appatheusanmer exdytheceénddapparaitasf i,
data, and WO £ _1%%&%1%1 daﬂéff%éogGSéBﬁe'&d%ei&yS&bﬂaiﬁ‘&ﬁ'svio of

apparatus, _data ich is not yet recejved said recelve apparatus I n said
file data $Qorebrenfizst mmiedinenhgbpalraldyi-d. Eehhow)pyr apdats
conprising: 5 asmrer ddiffaidert ffremsthei fdrpar temido dimeh bt esThaitd ifsi,| € and

said file identifi gpy M, Ao SOG! 8189 avi(Whiaae Ny Pl ks BR19EPI NatI Ng
ile information sending par I ch Sends™Til'e origi nating_information 10
i ncl udi ng sai d TsepdsEEepaRiing dfHeddi hawvhdeha@Reerds of 4dpdsealday

apparatus, recesygpedditd i tentiibetabiemoraitthe ef fyeaBRairanys, and
stores saiasfile igegéhfie i.n sgi orgginatin fi4g,s{oriﬁﬁ art; and 15
an ori gi nati*ng P#F ndﬂﬁsﬁﬁﬁt PELERBATENE £ G &7 dBAEPH el Mand sai d
file data correebbadi, nyghen sthel $enéd apparaftusr 30 swspendsageaddacat us;
file, data representing send status is recorded in
the "send suspending field”, for example, a value or
a character string representing "true” is recorded.
20 When the file sending 1s not suspended, a value or a
character string representing “false” 1s recorded.
In addition, the relay apparatus 10'’' includes a
received data amount response part 21 for sending an
uploaded data amount to the send apparatus 30, '
25 wherein the uploaded data amount is -a data amount of
file data which has been sent to the relay apparatus
from the send apparatus in file data to be sent.
Next, the process procedure of this
embodiment will be described with reference to Filg.6.
30 Fig.6 1s a flowchart showing an outline of a process
flow of this embodiment.
In this embodiment, the process PR which
is indicated by the diagonally shaded area in Fig.é6
-is the same as the corresponding process of the
35 first embodiment which is epclosed in a rectangle of
broken lines in Fig.z. In the process, the send
apparatus 30 sends the originating file information




sai d receive apparatus conprising; 20 an incomng file storing part which.
stores said file data, said file identifier and said file size, which are
associ at gglowhiidiigach other; a file incom ng information rpegipiingsgaart

whi ch receives said file incomng information 25 including said file
identifier and said file size fromsaid r_ceji.;ty apparatus, and registers said
file identifier and said file size in said inconmng file storing part; and
an incomng file receiving part which 30 perforns a procedure repeatedly

until received daha 2EPWHe Ofe PN dapbhLat@aches sai dIrﬁU:ésEBﬁ%_e Waerein, in
said procedure, said i ncoi}]eﬂ](_; file reﬁﬁl Vi n% part sends sard file
identifier and EB#8-r &84& Yat R EHET &5 SRt FEQM apP&r BRAEY recei ves
dat a whi ch 35 iapparageis rEre! ves thesaeddf alppdaraimsadol. refay appar at us,

and adds sai d dgqﬁégz?io?%r ??%S#gggl‘ygdaﬁ?égaglusvg@Zéglgéggaﬁgﬂ JPOL/ 07484

-42 claim1, 2.° _ | er syste almed 1n Saidrelay apparatus
further conPri singoming fiiskerigEermabierBnrgdu@sh agtpar rekaghi ch j udges
whether it is ngggagaitad adransfen sesfohkke tid thiecPaguest ay tappar at us
on the basis of Sfld destination @ddress angldgﬁgﬁnnpis ﬁg¥d second rel ay
appar at us when TPLR¥ ARPPARALUS (10 oAGREF IReq Tihe 1denhifher ARdy
apparatus; 10 athel £ilel slienfas nelbé ohneemdingg fldrd ivf cbmathdr ftiol e rel ay
information in i i i FQng gddr , i L e.d .t @rn and
said file si ze%fggsgiggégé%og?é%f?ﬁﬁ %gf at 821% ﬁeﬂa&éfﬁggggﬁ %ngopart

whi ch receitfes ﬂ§°§ﬁﬁdtHQ§?i%ﬁwﬁ+¥§e£ngﬁﬁm§t&éﬁh amount whi ch said second
rel ay apparatus already.r eiteethe asiengeappatdattaisiudpénis opsldat a of said
dat a anount whi ' cqp app s_ al ived: a file
relay informati %%négé i \?'?lng}geaé %% V\%i g\%i‘;r‘lgcgi ergeasgé'arlx%fxggl egggﬁay

i nformation frofdchhindigientsend apuspenidng status dbst reqeded dadress,
said file identihéeriand o¥ dHd | fefd z6ubpehudey istsnis {h! stepkavoz,

infornatiog in i&éd file storing part; and 25 a relay file recelving part
whi ch perf Ps econd procedure repeatedly until received data anmount of
said file reaches said filTheirzelaphappanatius 4a'd sdcholl psoredildeedsai d
relay .file reggiVvi ft (o ] Ldentqyif] 0 i ei ved
data amount to g%jgﬂgh?%&aRZI gﬁﬁgggtgtsg?ggeﬁﬁégﬁiéﬁgdagiEﬁéinggf yet
recei ved in sai$®FYPE FEGRIEAT hi 1RCPBLBY Aid& dmfornatlapdsegnestdat a
recei ved, from gai HOBT m@ tid@yoBp@r RTTIE teqalestad\FratetNedrdakave3d 3.

The file tognsfal SYSLED 8% U (B ' 50! @ fihén the first line of
the entity body is a character string representing
"incoming file requést', the relay apparatus 10°'’
reads the file identifier I and the received data
amount O_R which are stored in the entity body in

25 step 305. In addition, the relay apparatus 10'°
obtains, from the file table of the file storing
part 13, send status Z and the file path P which are
stored with the file identifier I wherein the file
ldentifier I 1s associated with the send status Z

30 and the file path P in step 306. Then, the relay
apparatus 10"’ stores the send suspending status in
an entity body of an HTTP response and send the HTTP
response to the receive apparatus 50 in step 307.

The above-mentioned process is repeated

35 until the received data amount O_R reaches the file
size L (L4). ’

The receive apparatus 50 which received



said relay file sending part further WO 021 19118 -43 conpri sing:

PCT/ JPOL1/ 07484 a part which sends infornmation representing file send status
whi ch ar gy@egpaigted with said file identifier before senpengesimsgsfile 5
data; said relay file receiving part further conprising a part which
receives said information representing filggsend>status fromsaid third
rel ay apparatus, suspends data receiving en said file 10 send status is
send suspendi ng status, and receives data which is not yet received in said

II le }Nhen saltd {héeHl;!!'Q"Pd :dfé@dﬁslé %é@isggm mwrmhflgrﬁ&aiuﬁ i sitpfile
ransfer syste clLai e cl.ai sa storin

conpri si ngy B%&? ot rsqadfsestrﬁf%?ﬁﬁ?l 8n 9 rfdyfreéé‘irﬁqme?aﬁggséﬁ@té"tsat us
whi ch i ndi cat esfmhmt hbave sdinkisehithappfr ihes wtslﬂancb;ody[ e ¥hadi the said

i nformation beipg;ggsqd a‘tﬁﬂlé’“ ! th ca4 d Eth) %Qiééfieﬂ; fégélv@hﬁr @3 Sai d

originating f|Ie recel vi ng anges sal Information representing file
send statusSto %h?ﬁlﬁ@%l%ﬂk%ﬁ-ﬁﬁ éﬁ%bﬁﬁdvn&hWhéWQQﬁYPs@RHaﬁﬁﬁﬁﬁaﬁﬁb
suspends file seatther avhdd @nithéononygngifid adqeeiyi g pREt reards said

i nformation rep fid e s d t bef sendi n d flle tato
said receive ap%gﬁg?yt“%sa‘ilidd relay é%%a#%tsus ?‘{heet 2"‘%4‘ ﬁ#gg C;Eg
recei ved data aﬁben§n¢é§ﬂbmmdx)%%IthﬂhP@ﬁanﬁﬁhQQ aig Gbﬁuaamparatus of

recgl vefl dat a aéf@ﬂﬂhgofreﬁéisén&ﬁ@t0iﬁgoman§alﬂ11fé l&&&@étng Rak! W[le]p
AR LA T TN EE T S R DO A
send appar at us tkadsedatiarathiddtd cdamoustdat 8 efhisd chre VEX62£49118 - 44
PCT/ JP01/ 07484 following the character string, reads the flile path
P which is assoclated with the file identifier I
from the file table of the file storing part 13 in
15 step 317. 1In addition, the relay apparatus 10'’
reads file data following the received data amount
of the file corresponding to the file path P from
the file storing part 13’ in step 318, and stores
the file data in an entity body of an HTTP response
20 and returns the HTTP response to the receilve
apparatus 50 in step 319.

_ The recelve apparatus 50 which received
the HTTP response obtains a file path P' of the file
from the stored file information, and stores the

25 content of the entity body of the HTTP response by
adding the content to file data already stored in
the file path P' as continued data in step 320,
whereln the content is file data F(O_R) which
follows the received data amount O_R.

30 The above-mentioned process is repeated
until the received data amount reaches the file size
L (L5).

When reéuming file sending, the send

apparatus 30 stores character strings which

35 represent a stored data amount 0_S and the fille
ldentifier I in an entity body of a POST method of
an HTTP request by separating the character strings




received data anount to said relay apparatus when said send apparat us
resunes file sending; and said incomng file receiving part in said receive

appar at usyh gsp1yges said information 5 representing file spogysdiatiss from
said relay apparatus, suspends file receiving when said file send status is

suspendi ng status, and receives data mhicbzgg not yet received in said file
when said file send status is not 'suspendi ng status. 10 5. The file
transfer systemas clainmed in claim1, said file incom ng information

receiving part hg gaind HeLGRied NdaR@PEEAEES t@fmmnsprtee @eBRl kol sends
sai d destination iS address to s |d relaéﬁg%g t us; sald file incom ng

i nfor mati on sendPhg¥pEPPaLATUS Qela} tonprising: a part which
recei ves said destlnationWhhheﬁheaﬂﬂrstnd&nﬁmafithnwhmgitylbddﬁ(uﬂmuion

on 20 a file deg é”%sﬁoﬁné@&’d dféténéh%g esﬁt;.tt'lr? g@ﬁrébhfxglﬁgﬁns‘cer

systemas clained in cl n-sai
sendi ng par® ass$§ﬁ§e§m4?ﬁ4I%mQﬂ%ﬁtrfFBP F@%ﬂﬂ(ﬁﬂ?#@ﬂ?ﬁsbéoés

_tr?nsf e{_red I nﬁéasﬂm@dseuyd d l:{@aﬁea?phrartdso pd g i | ghaathea oy eOI |

i nformati on; ori ginati ma receiv p in . said relay
appar at us obt ai hﬂ glrg'pf i |%n’f$7‘fa§ %F‘ﬁcftt'l?gg@mrfl%a#gg%riaﬁﬁﬁﬁ%’?l le 30
i nformation insledd sftegssiighi ngbsalusfthe ifddw ifah Poregidtemedl 7. The

file transfer SWEERMERD céﬂémpdéﬁtﬁ%gswiai%h S daéj@%éiléi??&n%l't% a number
of bytes. 8. A rel a%&j ppar atus_whi ch transfers a roma send

apparatus t8 a FBeefidapatthiRistTePR Lhgefidek, a&ﬂﬁ)r:l-%lﬁﬁ?Paﬁllncom ng
file sendi ng parhemhi ¢the D& HP/dPd4dBatds E@'I'/'J R@dfe«l 8¥hecanouat df il e

identifier and dopgl aadedfalp AIRUPE1b" pR:FAIHF {ECALY CeRERRE LYY of
the HTTP response and returns the HTTP response to
the send apparatus 30 in step 312.

15 The send apparatus 30 reads the stored
data amount O_S from the entity body of the HTTP
response from the relay apparatus 10'’, and stores
character strings representing "originating f£ile”

~and the file identifier I in an entity body of a

20 POST method of an HTTP request while separating the
character strings by a line feed. After that, the
send apparatus 30 stores file data F(O_S) (for
example, binary sequence) which follows-data of the
"stored data amount” of the file data in the entity

25 Dbody, and starts to send the data to the relay
apparatus 10'' in step 313.

When the first line of the entity body of
the POST method is a character string representing
"originating file", the relay apparatus 10'’ reads

30 the file ldentifier, obtains the file path which is
registered with the file identifier which is
associated with the file path, reads file data
stored in the entity body and starts to store the
file data such that the file data follows the tail

35 end of data already stored in the file path in step
314. In addition, the relay apparatus 10’'' changes
the value Z of the send suspending status to "false”



a file storing part which stores said file identifier and file data of said
file, which are 5 associated with each other, and passes file data

accordi ngyd g/pag file identifier and said downl oaded datpceyaotssso said
incoming file sending part; wherein said incomng file sending part sends
said 10 file data according to said downl ogged data amount to said receive
apparatus. 9. The relay apparatus as clained in claim@8, further
conprising: a transfer destination determning part 15 which returns an
addr ess of anotmﬁrst@bamJQQparatus correspondi ng to a destination address

afilerelay |nfornat|on ar | rec ald addr.ess sai d
anot her relay apparatus f ?%ﬁt?g g?@r a&%i dﬁFgFﬁpnﬁﬁb part,
and sends file féﬂ-ayS'rtwm;mmtDamt b¥3usithgtsdisd adthms’shelﬁplﬂihderdel ay

apparatus as cl gi#8d gat oClRigBrSadhes. thdl ¢iflld &S0 NILRA! Leh Wit her
conprising 25 a field.in wic tatus s recorded; _said relay

appar at us f (o t h@PPagRHSsiHy: hd‘?’éﬁ@i"?@dti‘& §%Lﬂﬁpq3é§55ﬁd?ﬂg °|§art whi ch
sends) to said semglefpiamtofs,dabhastoving im Stiap f32: datia3eRi.ch Irs

al ready sent roEsaapdesand Ak ORI FILLIGSAhd Ao 2BRBEAEKSS Ly A

send apparatus iI'n I "e transter system which 1ncludes s apparatus
sending a file, eadﬁeﬁé}ﬁuﬁﬁﬁnﬂiﬁrrEFQ?Pﬁg said file and a receive

appar atus receiving Sa|d1ﬂlﬁho@@ﬂpéléhﬁﬁ tﬂ%ﬁﬂhfxiibnﬂélBEaBbb@fﬂé&'ng

part which orgs said file and a ; dﬂg g associ at ed
Brth each dther£5 S{B GHCRHIR HAFSBEIF0RAS: DORE APRTTHPRE: AR 2 | o

i nformati on sendxngpp&ranﬂhﬂlabowe ﬂBBerdpuyan|tﬁp|p#esaation i ncl udi ng
afile size and;gvdgtlignald @édaﬁﬁiieg #3100 of iddnd Ocpatdal Bide apar at us,

receives said 5 file | ent| I er assl to sal fromsa
appar at us, and §F6P§§Q§EQFfF9€9|B%H plity of §QQP¥ﬁ¢g?RBPFﬁ§“ﬁQ%astorlng
part; an origi nghidgibialst }sendimgtipast cabiech desdmasnicn f aliaredenti fier and

];lel eTgat a jlga COLL6u OBd'iri':%]] d G4k sb@%n? LRer dg© asg%ﬂéi-gii‘ yagparatus.
e send ap ara us as n c 11T Wheréin sen Yappar at us
sends data mhlcﬁeﬁ91V9w§Dﬂﬂnﬂ%#S%Sseﬁﬂsﬁéﬁé sfodastinahlirs pdfsess

R, may be sent to the relay apparatus 10'’' from the
send apparatus 30. The relay apparatus 10'’' may
store each the addresses R,-Ry in the file table by

20 associating it with the file identifier I, the file
path P and the file size L.

According to the file transfer system,
since the relay apparatus has a part which stores
the send status of a file and sends the send status

25 to the recelve apparatus, the recelve apparatus
which performs receive operation concurrently with
operation of the send apparatus can recognize that
sending is suspended when the send apparatus
suspends sending at some midpoint, so that the

30 receive apparatus can suspend receilve operation even
if the amount of received data does not reach the
file size yet. In addition, since the relay
apparatus includes a part for sending stored file
data amount in response to inquiry from the send

35 apparatus, the send apparatus can resume file
sending from the start of the remained file data.
Further, since the receive apparatus includes a part



15 fromsaid relay apparatus to said relay apparatus when said send
apparatus resunes file sending after suspending file sending. 13. The send
appar at usy@gyhed med in claim 11, wherein said originatingct¥/ipog/orsshor mati on
20 .sending part assigns said file identifier to said file, and includes
said file identifier which is assigned by_gpid send apparatus to said
originating file information. 14. A receive apparatus in a file transfer 25
system whi ch includes a send apparatus sending a file, a relay apparatus

relaying said fwhfcanaotfaeili@sre&@éveeﬁa?aa@ A 1R | o nfﬁléafchE.lv’édf |
conprising: an Lncom ile storin stores file da afile
identifier and ?C:?I @'"‘g’l"‘?é: (?fndtsﬁeoc%be?ﬁl 80 né’l‘?dardga%%s%’é?‘at %ﬁevm th each
other; a file inebayngppairatvst, othe ereceing mmandhmh e¢aneresanmk | e
|ncomng|nfor n e t|f i i ize from
said rel ay appar?ie%gsrb%% n&gsé%rrg "t's%{ads%g eq{hfl er %#Sggéd!fggﬁ%d file

size in sai & i id@kfng file storing part; an i ncom ng file receiving part
whi ch WO 02/19118 4?oﬁgﬁiﬂlﬂaﬂdﬁﬁﬁénﬁerforns a procedure repeat edl y

until received data am)un#‘%f sﬁq} fé‘g [ ea he idfile sjze, wherein, in
said procedure. said incof A@F 1T SPRRAOPR IRt file
identifier and daventdon wdd lddien desapihedt dnsatrhda rfd lalowpngr at us,

receives data which is nO‘rméetséI?&%ﬂﬁérh'Eu§a' & Hd 'feéfé%s q_ﬁaiﬁlt@é
appar at us, _and adgre gal d data to al rea rec ived dat a. e receive
appar atus &9 clantelhe 3y ARRATA VvﬁePgl (?“ll?ﬂﬁ)irﬂ‘% f AF e SPO¥& vi ng

part receives |j:ﬁanrgtﬂoharvepra§s]erﬂea)gufebewhﬂmm #Hrd ukndIwdedaid rtdleay

apparatus, susp %ﬁ! Vi d ﬁﬁfgﬁ &t i end| ng
st at us, and rec%rgl\?ésgg?t%ga ch {I}geV\P 32?!5 ?g n sai d{:ﬁﬁ Je?ei’é when

said file send SPRRGItHS Mdt hes mRecPRG 9@999@““3@61 A The diffareat net hod
used when a fi |1§01ﬁt36.@t thraCtmeaacﬂertslf appar gelayt ep@arﬂ:my@sapoarahus via a

net wor k, e,transfer d co LiSi n s, of ; enerating a
file ident raLf5| er hsedﬁf 8P, c}é’ntl f 185+ £ %Y&# %?v?'ﬂ agr equest of
file sendi ng; reeepohse @aft 6215|(22311£r02ri§a| demxd.bedammr'ahelsabever-e
receiving data péneabfeld 't i1ad é@éﬁﬂhgﬁg said file size and said file

identifier) which are associ ated each aqther, requesting said send
apparatus to send file datReUMTICESS PTRACARES Ofa enbodimens; ze: 30
sendi ng said fiwelidbet deiserivel saithf refetrenece cs iy r&cei FRgappdisat us

before sendipng gakdoflher 4t ding dn' 6GE1 RPN dPesses of this
embodiment.

The send apparatus 30 notifies the relay
apparatus 10''’A which is the nearest to the send
apparatus of the file size and the destination IP

25 address of the file to be sent in the same way as
the first embodiment in step 401.

The relay apparatus 10'’''A assigns a
unique value to the file as the file identifier on
the basis of time information and the IP address R

30 of the relay apparatus 10" "'A in step 402. Then,
the relay apparatus 10'''A registers the file
identifier I, the file size L and the destination IP
address R in the file storing part 13'A in the same
way as the first embodiment in step 403, and

35 notifies the send apparatus 30 of the file
identifier I in step 404.

In addition, the relay apparatus 10''’'A



sending said file data to said receive apparatus until data anmount received
by said receive - 35 apparatus reaches said file size. 17. The file
transfer walbhesiigs clainmed in claim16, further conprisingctbeiptsas of :

WO 02/19118 -48 PCT/JPOL/ 07484 judging whether it is necessary to transfer
said file according to a destination addregg_of said file; determ ning
transfer destination when 5 transfer of said file is necessary; sending
file relay information including said destination address, said file

ident}fier aﬂdd%hie‘ékrsi Itﬂléaid@stgnaiahdnt E@Sé@iré?%tkna%hﬁhstl&hérhe fi |he
transfer nmethod_as.clained.in ai.ns_ | 6 or urther caonprising the
steps of: sendiH&iﬂqﬁisﬁﬁﬁFs?%tﬁgewﬁﬁﬁ$%%ﬁﬁcéﬁ%giﬁﬂ }ﬂgraéﬂaf g
appar at us suspepastf i((thearelibingotebile )r d&di ve Vippar bhesebdisoree msetinch ng
sai d data: wherehd 12138} thyS&Rh¥EsaRBArASBUSHPHOSRET H T ggeiavi Ng when
said file send status indjcates susgendingg%recejves %ata which 1s not yet

recei ved in Jai FOFPeSRAhinG; branpieledesdinatsiopcsessy Appatatas
suspendi ng. 20 19." ‘ABcdnpuitesp r¢adabl e nmedi um storing program code for

causing a conputer to traq@éﬂ’ atijal ge&%&r;ﬁﬁsd?%e‘g?p%atui LQnhd eceive -’

apparatus via a network, said tonputer um conprising. 25
progr am code neXfdafofidencknkorgatiipn &0 ddwa iURler "MSedinf stepdef f yi ng

said file when ghegieMinnGie resLgegt rofef inForeitiieh Phedhamscode neans for
recei ving ile.size fromsajd send apparatus hefore r i ving data 30 of
said filc afli sEBAFAGEER ¢55 1R98; TEPERE IR | TRLRUCRLLA er . whi ch are
associ ated wi t hisfolrmetthiem gengf antbed€ ideansidnrifbguedti thesfiideend
apparatus to SeQQz@'hedﬁﬁfkﬁgtdés§§§§EW%i‘*ﬁ?ﬁéﬁ%é§§cﬂegaﬁgwﬁg'le si ze
program code neans for sendi ng_sai Ile identifler and sai I'I"e size to
said receive Were¥oloiie pelay apparatus 10 B which are
separated by line feeds and are stored in an entity

15 Dbody of a POST method of an HTTP request.

In the relay apparatus 10’ ' ‘B which
received the POST method of the HTTP request, when
the first line of the entity body of the POST method
is a character string representing "relay file

20 information send”, the relay apparatus program
launched by the HTTP server reads the file
ldentifier I, the file size L and the destination IP
address R which follows the character string. 1In
addition, the relay apparatus 10’'’''B determines a

25 file path PB to which the file is stored on the
basis of the file identifler, and stores the file
iﬂentifier I, the file path PB, the file size L and
the destination address R in the file storing part
13'B (in the file table, more specifically). 1In

30 addition, the relay apparatus 10''’'B checks the
destination IP address R against the network part of
the transfer destination determining part (the
routing table) 16B. When there is a match, the
relay apparatus 10'’''B obtains URL "N" of a

35 corresponding transfer destination relay apparatus
10"''C.

Next, the relay apparatus 10'’''B sends



PCT/ JPOL/ 07484 appar atus before sending said file data to said receive
appar at us; program code neans for sending said file data to said receive
appar at usyold/idizglat a anount 5 received by said receive apper/souamr4seaches
said file size. 20. The conputer readable nmediumas clained in claim19,
further conprising: program code neans forzfudgi ng whether it 10 is
necessary to transfer sai'd file according to a destination address of said
file; programcode neans for determ ning transfer destination when transfer

of said file i sr8eagsFane ikfF ot Boh nede tiRARIf OTN'Sendi _Qge{)i !4]9_7r,e| ayd
ldentiflier an

information includi ng_sai.d destinatjon address, said file

said file size ‘1’16658?8 m&ezra%i%fﬁaf%?gﬁ?%.i%eirb% ﬁ?ﬁr readabl e
nmedi um as 20 clchardciterc|simndd represehtilniger” medmy i £1he: program code
means for sendingebihg 376 Stﬂié;;%écﬂdbﬂi'ﬁﬁe%? d’ﬂ"?ﬁlgé’rgg%g\si%d I

appar at us suspends f11e sendin ore sendi ng sail conmput er
readabl e medi urRREofPRy 485 WMHAR chRicatgressudl mpsStRIpEREPUEE J&1& or m
processes of a sebdyappparatus e fi¢ewhizhshade Separavdacbyi Rinedes said

send apparatus Se0dlngod e o Lk Wn2BRAGAUS ¥ UdhE "Ge SBhd bbish and a
recei ve apparatus receiving sal 11T€, sald conmput er readabl e “medi um
conprising: progethrdoed HITR xze@aeda§-file originating information
including a file size and golsdingly ontaddrass ansishEibs Faapdial T el ay
apparatus, ; .35 0 m ¢ode ans for receiving,said fjle identifier
assi'gned taosaiﬁi?gﬁ'gyfr & ?e"f%glaﬁﬁﬁﬂﬁa s, %dﬂé:‘f%l?liﬁ gg?d file

I dentifier; UWEaLes811® -Gk mEkeine appasdtmsodtammddehhehnt akes
sendi ng said fiéﬁakggngéﬂgﬂézﬁgggiﬁgiggh afidrefsPgnding to said file

a
identifier to said Felay apparatus. 23. The conputer readable nmediumas 5
claimed in claim22, furt8 CnRtReRghapfogthe SRd RRPATEERSSSNi ng

data whi ch fol |otsrdat a eharseidr detAaiagoreprefietiting i Népigefatioy sai d

51 2 aphond! toed PeS Rl SHEOFRYL VoA 49 4 360K AORBERLLBaNGLITS
medi um st ori ng PFf ohamtfddde imvran ARty abedip@fea (ROFRrmetheds o@dskes of
a receive appargtsstsntd fddma t¥@nsd eEn8yabaredit Hoidf! dggaratagnd
appar at us sendlfg,a,A in step 408.
When the first line of the entity body of
20 the post method is a character string representing
"originating file send”, the relay apparatus 10'"'A
reads the following file identifier I, searches the
routing table, and judges whether transfer of the
file is necessary. When the transfer is necessary,
25 the relay apparatus 10’'’'’'A obtains a URL of a relay
apparatus of the next stage to which the file should
be transferred, stores a character string
representing “relay file arrive” and the file
identifier I in an entity body of a POST method of
30 an HTTP request while separating them by a line feed,
and sends the HTTP request to the relay apparatus
10"’ 'B of the next stage in step 409.
The relay apparatus 10''’'A reads sent file
data, starts to store the file data in an area of
35 the file storing part 13'A which 1s specified by the
file path PA. Storing of the file data is repeated
until the received data amount O_S reaches the file



15 file, a relay apparatus relaying said file and said receive apparatus
receiving said file;, conprising: program code neans for receiving file

i ncom ng W bHHigeg i on including a file identifier and a fiper/spoaprdsaom said
rel ay apparatus: 20 program code neans for perform ng a procedure
repeatedly until received data anount of §§'g file reaches said file size,
wherein, in said procedure, said conputer 3Sénds said file identifier and
said received data amount to said relay 25 apparatus recei ves data which

is not yet recegygd in isrp.ltqlélfflérggb§§h ratwlﬁe agq jadgs said

data to already received d .. The cq uter rea ab i um as cl ai ned
in claim 24, FPﬁe?L&ﬂnﬂqgﬁr&F %@°5?§gF&mﬁﬁﬂkﬁ#ﬁﬂuﬁ¢?E%nHeEéFWIng

i nf or ng_t i onf _rleplesmt ih@ fidlmpeappatatus floom 'sinb ¥t bysappar %’feléh%
suspending file | e S e spe ing
status, and recd g%%g élral.ga:%,&]v\/ncpj‘::hé?(!’rgp]r'l%%:g'ou.l O%g%€ée$#§r%§? F&Skhen 35
said file sénd é?&tush&;ﬂﬂﬁPQREthqlﬁ§i§t@nﬁifiyatﬂbmroghanﬁﬁnﬂ causi ng a

conputer to trag ga&a&u‘g |5 fdmde atﬁsnéiiep&&%tﬂ&élo ﬁré@&ﬁéVe WO
02/ 19118 -51 P POLJO74 . ap aratuiEV|a a _netwo g Eﬁggram

conpri sing: program code T 58 VaPPM?%??qﬁe;Qde 1¥&&d for
I denti fyi ng sai thei HFTEherequsst vimgladiaguddte cdhdrdaetesendtngngd program

code neans for fgﬁg@égr}%j]qld‘ngafé%efg_ﬁ_gsal %Qﬁs-gndtl?é)pfégggs before

receiving data of “sai al ron sl ze an aid file
i denti fi er Lfhi cAPRAEaZaE o4 %t B vﬁ'ﬁﬂréﬁcﬁhé’t BT IGRF FEESBE neans for
requesting sai dré@r&%mhtamgar‘aia[sayOfsmadafﬂﬂlered'atamdmﬁné fetei ved data

reaches said fi r code di I ntifier
and said file s#éggEé §$%q?e%gn9% %ngigtu°%@éf§Pe g%% nﬁegéP qfe dat a
to said 15 receaneHdffifameauest yhibeanepodatigunstiiam Bendi hgneaifeed | e

data to said reaﬁavgee«.wr@wsnmlJ:egatagtarﬁwrttné a6l ¥Pdapyasaicts €cei ve

apparatus reach sagid f si ze rogr as clarmed in claim
26, furtheﬁ% n§6|3|ﬁg of ﬁh SdieFt cBhRIRedRs jéﬁﬁnng whether it is

necessary to transfer sai ®WHer etlsecpellaggapparadnsstesal® bh’'Bddndss of said

file; 10’ ' 'C receive a request including "relay file
arrive”, each of the relay apparatuses stores
character strings representing “"relay file request”

20 the file identifier I, received data amount O_M or
O_N (which is 0 in the first time) in an entity body
of a POST method while separating these by line
feeds, sends it to the'previous stage relay
apparatus 10'’'A or 10'''B in steps 411 and 412. 1In

25 the above-mentioned secend embodiment, when the
relay apparatuses 10B and 10C recelve “relay file
information”, each of the relay apparatuses stores
character strings representing "relay file request”
the file identifier I, received data amount (which

30 is 0 in the first time) in an entity body of a POST
~method while separating these by line feeds, sends
the data to the previous stage relay apparatus. On
the other hand, according to the fourth embodiment,
"relay file request” is not performed at the timing

35 of receiving the relay file information, instead,
"relay file request” is performed after notification
of "relay file arrive".



25 program code neans for determ ning transfer destination when transfer of
said file is necessary; program code neans for sending file rel ay

i nf or mat iyad od/iikg!di Ng sai d destination address, said 30 fpterpddpmdsyfi er and
said file size to said transfer destination. 28. The programas clained in
clainms 26 or 27, further conpri sing: progfgglcode means for sending file
send 35 status which indicates whether said send apparatus suspends file
sendi ng before sending said file. 29. A.programfor causing a conmputer to

WO 02/ 19118 -52 PCT/ JPOL/ Qe84 1581 96 M 8" h8S Tt Alve £E1E ABRABALUS I N 2
file transfer s sten%ggich I ncl udes sgighsend apparatus sending _a file, a
a

rel ay appar at usWRrep g L4ESF ine o PelOtIEYa iRt 0€ EREePPATy said
file, said 5 promgthod demar ictiaxgicpengsaringdeeprasedtingehdengyfil e f
originating inf t] I.nGl-udi ' ' Lhatian ress o
said file to sd?%ﬂge#§9u§%%aﬂaf%%?aﬁ%i%foébégf%gggﬁﬁg§%%£$@rb?egg?ging sai d
file identi i erofisthgndeley supagatesiiOm s&i @ndellf/ appaesit the and

séoring_sajd Li%g?ﬁggaFiEMQge[yég%éntﬁgdgimgg&aﬂﬂﬁiﬁ¥g%iﬁ?a?aid Iile -
identifier an il e, data .correspondj ng to sai ile | r to sa
rel ay apparatu§Fe§6;v?ﬂeﬂ§£iy%ﬁ§%&éc&aﬁnﬁﬁ Cr e B4 Eﬁofﬁ?Vhtﬁe
conprising: proghamacteés wtaindg orobtatnagtiet £ille gatol PhwerdaBa of a
sent data a”“””&h!@hcﬂs!%s%@@%&?%h?%&fﬁOﬂhéawiﬂéﬂﬁﬁbﬁ%ﬁﬁﬁé%ui FRonpti d
rel ay apparatus when said send apparatus_resumes file sending after
suspendi nglfi | etRenfihg te8bleaqk defantide eX0IiRg PahpldldroFolgsrf orm
processes of a seoee¥edapamdiich ifohldéwsethe tFidesidatsyst ethehifalie

i ncl udes a sen apat ' f] . el a S~I gl avi aid
file and said r %gﬁvgiag%éigﬁggpggg%i%%ﬁalggﬁd |aégﬁggﬁ%gigfﬁgs¥p§g6fan1
code neans for aedepvvagdul |Ze i3gigrbinggthef sepsk isgisperdingngtatus e

identifier and gnfhheenitd®yl WAL aRl AYTEPRASPHINS e Pr&E a5bAGde tHRANS
for perforg1nga€%8#90egu%e %Faﬁgggglxru éll re%%é%%% %Ea,agnggt of said
file reachéd s i FESEPRES \fiferdth, TPh2EafgP
10'''C of the next stage in steps 413 and 414.
Each of the relay apparatuses 10'’''B and
10"’ ’'C which received the HTTP response suspends
recelving file data when the value Z representing
20 send suspending status is "true”. When the value Z
representing send suspending status is "false”, each
of the relay apparatuses 10'"'B and 10°'’'’'C obtains
the file path PB or PC of the file which is stored
in the file storing part 13'B or 13'C, and adds
25 following content (remaining data of the file data)
in the entity body of the HTTP response to data
which 1s already stored in the file path.
In each of the relay apparatus 10'’'’'B and
10'''C, the relay file request and the corresponding
30 file sending are repeated (L6,7) until the received
data amount O_M or O_N reaches the file size which
is notified by the relay information beforehand
reaches the file size L, or until the value Z
representing the originating suspending status
35 becomes "true”. '
The receive apparatus 50 inquires about
newly arriving file information addressed to the



35 procedure, said conputer sends said file identifier and said received
data anount to said relay apparatus, receives data which is not yet

recei ved wo Wadigd 19118 -53 PCT/JPOL/ 07484 in said file frpm/sewirdsel ay
apparatus, and adds said data to already received data. 32. The program as
clainmed in claim31, further conprising: 5zgLogram code nmeans for receiving
information representing file send status fromsaid relay apparatus,
suspending file receiving when said file send status is suspendi ng status,
and receivi ng daeatihatiars addryes Receithéineaﬂﬁstfréhayhappﬂ&aﬁﬁsifile

d status is ngt. o2
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]Cakﬂca]CaLﬂCa]ﬁnbcﬂhmd(ﬁﬂentlfler , obtains received data amount

Phabstoctodtst opdtV UL Rl %‘9@%} Bhehpe ??? & 15%?5% SHREA] ca] ca
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cg3gagcg>] @JJJtb%ﬂ;@g‘&qqqqﬂi@(xﬁ'ﬂéZEﬁEntifier I and the receiv

} @ zuoj e ZUU| ] ] c%%“ é‘hgcg _3?“;@1?8 0@ LF}i'g"l (r:italca}:c%ll_ a] ci]nca] caj ca

li?ﬂx?ﬁ%g?)lé]wcﬂ ah| ea]:d.a:]yca:]axm craxlEJ] aa}’OSch}acthld]d:a\]rdaJ]e:@ephﬂ:aa]m@U] ca] ca] ca
132;52L53l$§LU]ca %ﬁl QLI a ca FLE%] cé?caﬁfcg]ca]ca]ca]ca]c
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b*+{upje_ZUUU]]ca]caU]c&haﬂﬂgg@@ﬂ&&cabcah@&hﬁﬁdmxﬂgaiﬂﬁéﬂQéh&%k&ﬂ]Calca]
cal] ca] ca] ca] cai] calh gallgal cal AT cakcghg?hi 1B vody of the
received POST method is the character string
20 representing “relay file request”, the relay
apparatus 10' ' 'C reads the file identifier I and the
received data amount O_R which are stored following
the character string, obtains the f£ile path PC
registered being associated with the file identifier
25 I from a file table of the file storing part 13°C,
stores file data which follows data of the received
data amount O_R of the file of the file path C and
the value Z indicating the send suspending status in
an entity body of an HTTP response, and sends the
30 HTTP response to the receive apparatus 50 in step
420.
When the value Z indicating the send
suspending status is “"true”, the receive apparatus
50 which receives the HTTP response suspends
35 receiving the file. When the value Z indicating the
send suspending status is “"false”, the receive
apparatus 50 obtains the file path of the file which
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reads the file identifier I, obtains the file path
20 PA which is associated with the file identifier from
the file table, stores the amount of data which 1s
stored in the file path PA in an entity body of an
HTTP response and sends the HTTP response to the
send apparatus 30.
25 The send apparatus 30 reads the stored
data amount O_S from the entity body of the HTTP
response sent from the relay apparatus 10''‘A, and
stores character strings representing “originating
file"” and the file identifier I in an entity body of
30 a POST method of an HTTP request while separating
the character strings by a line feed. After that,
.the send apparatus 30 stores file data (binary
sequence, for example) F(O_S) which follows data of
the received data amount of the file data, and
35 starts to send the data to the relay apparatus 10'°’.
When the first line of the entity body of
the POST method is a character string representing
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‘tall end of data which is already stored in the file
path PA. In addition, the value Z of the send
suspending status is changed to “false”.

10 When all of the file data are stored in
the file storing part 13, that is, when the uploaded
file data amount O_S reaches the file size L, 'the
relay apparatus 10'''A notifies the send apparatus
30 of completion of data storing in step 499. 1In

15 response to the notification, the send apparatus 30

ends file transfer process.

Processes hereinafter are performed in the
same way as the before mentioned processes (steps
409, 410, 411, 412, 413, 414, 420, L6, L7, L8).

20 Although a case that a file 1s transferred
to one receive apparatus has been described as an
example 1n the above description, the present

invention can be applied for a case that a file is
transferred to a plurality of receive apparatuses

25 (multicast). In this case, destlnation address
group D including addresses R,-R, of a plurality of
recelve apparatuses, instead of destination address
R, may be sent to the relay apparatus 10''’' from the
send apparatus 30. The relay apparatus 10''' may

30 store each of the addresses R,-R, in the file table
by assocliating it with the file identilfier I, the
file path P and the file size L.

According to the file transfer system of
this embodiment, since it is informed from a relay

35 apparatus to a next stage relay apparatus that the
send apparatus resumes flle sending, the data which
the send apparatus resume sending is resumed to be
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sald file transfer system comprlsing:

5 said send apparatus which sends said
file; ’
a relay apparatus which relays said file:;
and
sald receilve apparatus which receives said
10 £ile;

said relay apparatus 1in said file transfer
system comprising:

a file storing part which stores said
file, a file identifier, a file size and a

15 destination address, which are associated with each
other;

a f£file originating information receiving
part which receives file originating information
including said file size and sald destination

20 address, assigns sald file identifier to sald file,
registers said file identifier, said file size and
said address in said file storlng part, and notifies
sald send apparatus of sald file identlfiler;

a file incoming information sending part

25 which judges a destination of said file on the basis
of said destination address, notifles said receive
apparatus of file incoming information including

~said file identifier and sald file size;

an orlginating file receiving part which

30 receives said file identifier and file data
corresponding to sald file identifiler from saild send
apparatus, and stores said file identifler and said
file data in said file storing part; and

an incoming fille sending part which

35 receives, from sald receive apparatus, said file
identifier and a data amount which said receive
apparatus already received as said flle data, and
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a file incoming information receiving
part which receives said file incoming information
25 1ncluding said file identifier and said flle size
from said relay apparatus, and registers said file
ldentifier and sald file size in said incoming file
storing part; and
an incoming flle receiving part which
30 performs a procedure repeatedly untlil received data
amount of said file reaches said file size, wherein,
in sald procedure, said incoming file receilving part
sends sald file identifier and said received data
amount to said relay apparatus, receives data which
35 is not yet received in said file from said relay
apparatus, and adds said data to already received
data.
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2. The file transfer system as claimed in
claim 1,

said relay apparatus further comprising:

a transfer destination determining part
which judges whether it is necessary to transfer
said file to a second relay apparatus on the basis
of sald destination address, and determines said
second relay apparatus when it is necessary to
transfer said file to another relay apparatus;

a file relay 'information sending part
which sends file relay information including said
destination address, sald file identifier and said

file size to said second relay apparatus;

a relay file sending part which receives
sald file identifier and a data amount which said
second relay apparatus already received, and sends
data which follows data of sald data amount which
sald second relay apparatus already received;

a file relay information receiving part
which receives sald file relay information from a
third apparatus, and registers said destination
address, salid file identifier and sald file size
included in said file relay information in said file
storing part; and

a relay file receiving part which
performs a second procedure repeatedly until
received data amount of said file reaches said file
slze, wherein, in said second procedure, said relay

.file receiving part sends said file identifier and

said received data amount to said third relay
apparatus, receives data which is not yet received
in said file from said third relay apparatus, and
adds said data received from said third relay
apparatus to already received data.

3. The file transfer system as claimed in
claim 2,

said relay file sending part further

F
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said relay file receiving part further
comprising a part which receives said 1information
representing file send status from said third relay
apparatus, suspends data receiving when said file
send status is send suspending status, and receives
data which is not yet received in said file when
saild file send status is not sénd suspending status.

4. The file transfer system as claimed in
claim 1,

sald file storing part comprising:

a part which stores information
representing file send status which indicates
whether said send apparatus suspends file sending,
said information being associated with said file
identifier; wherein

sald originating file receiving part
changes said information representing file send
status to a value indicating suspending when said
send apparatus suspends file sending; and

said incoming file receiving part sends
said information representing file send status
before sending said file data to said receive
apparatus;

said relay apparatus further comprising:

a received data amount responding part
which notifies said send apparatus of received data
amount of said file stored in said file storing part
when said relay apparatus receives inquiry about
said received data amount from said send apparatus;
wherein

sald originating file sending part in said
send apparatus sends data which follows data of said

O-1
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ich is not vet received in said f£ile when said
file send status is not suspending status.
10 5. The file transfer system as claimed in
claim 1,
said file incoming information receiving
part in saild receiving apparatus comprising:
a part which sends said destination
15 address to sald relay apparatus;
sald file incoming information sending
part in said relay apparatus comprising:
a part which recelves said destination
address and sends said incoming file information on
20 a file destined for sald destination address.
6. The flle transfer system as claimed in
claim 1, wherein
sald originating f£ile information sending
part assigns said file identifier to said file to be
25 transferred, including said file identifier to said
originating file information;
said file originating information
receiving part in said relay apparatus obtains said
file identifier included in said originating file
30 information instead of assigning said file
identifier to said file.
7. The file transfer system as claimed in
claims 1-6, said data amount is a number of bytes.
8. A relay apparatus which transfers a
35 file from a send apparatus to a receive apparatus
via a network, comprising:
an incoming file sending part which
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10 file data according to said downloaded data amount

to said receive apparatus.
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9. The relay apparatus as claimed in claim
8, further comprising:

a transfer destination determining part

15 which returns an address of another relay apparatus
corresponding to a destination address;

a file relay information sending part
which receives saild address of said another relay
apparatus from said transfer destination determining

20 part, and sends fille relay information by using said
address.

10. The relay apparatus as claimed in
claims 8 or 9,

said file storing part further comprising

25 a field in which flle send status is recorded;

sald relay apparatus further comprising:

a received data amount responding part
which sends, to sald send apparatus, data amount in
said flle data which is already sent from said send

30 apparatus to sald relay apparatus.

11. A send apparatus in a fille transfer
system which includes said send apparatus sending a
file, a relay apparatus relaying said file and a
receive apparatus receiving sald file, comprising:

35 an originating file storing part which
stores said file and a file identifier, which are
associated with each other;
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said file to said relay apparatus, receives said
5 file identifier assigned to sald file from said
relay apparatus, and stores said file identifier in
said originating file storing part;
an originating file sending part which
sends said file identifier and file data
10 corresponding to said file identifier to sald relay
apparatus.
12. The send apparatus as clalmed in claim
11, wherein said send apparatus sends data which
follows data of a sent data amount which is informed
15 from said relay apparatus to said relay apparatus
when said send apparatus resumes file sending after
suspending file sending.
13. The send apparatus as claimed in claim
11, wherein sald originating file information
20 . sending part assigns sald file identifier to said
file, and includes said file identifier which is
assigned by said send apparatus to said originating
file information.
14. A recelve apparatus in a file transfer
25 system which includes a send apparatus sending a
file, a relay apparatus relaying said f£ile and said
receive apparatus receiving said file, comprising:
an incoming file storing part which stores
file data, a file identifier and a file size of said
30 file, which are assoclated with each other;
a file incoming information receiving part
which receives file incoming information including
said file identifier and said file size from said
relay apparatus, and registers said file identifier
35 and said flle size in said incoming file storing
part;
an incoming file receiving part which
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’ 5 amount to said relay apparatus, receives data which
is not yet received in said file from said relay
apparatus, and adds salid data to already received
data.
15. The receive apparatus as claimed in

10 claim 14, wherein said incoming file receiving part
receilves information representing flle send status
from said relay apparatus, suspends file receiving
when said file send status is suspending status, and
receives data which is not yet received in said file

15 when said file send status i1s not suspending status.

l16. A file transfer method used when a
file is sent from a send apparatus to a receive
apparatus via a network, sald file transfer method
comprising the steps of:

20 generating a file identifier used for
identifying said file when receiving a request of
file sending;

receliving a file size from sald send
apbaratus before receiving data of said file and

25 storing said file size and said file identifier,

'which are associated with each other,

requesting sald send apparatus to send
file data until received data reaches said file
size;

30 sending said file identifier and said file
size to said receive apparatus before sending said
file data to said receive apparatus;

sending sald file data to said receive
apparatus until data amount received by said receive

35 apparatus reaches said file size.

17. The file transfer method as claimed in
claim 16, further comprising the steps of:
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sald file size to sald transfer destination.

18. The file transfer method as claimed in

10 claims 16 or 17, further comprising the steps of:

sending file send status which indicates
whether said send apparatus suspends file sending to
said receive apparatus before sending said data;
wherein

15 said recelve apparatus suspends file
receiving when said flle send status indicates
suspending, recelves data which is not yet received
in said file when said file send status does not
indicate suspending.

20 19. A computer readable medium storing
program code for causing a computer to transfer a
file from a send apparatus to a receive apparatus
via a network, said computer readable medium
comprising:

25 program code means for generating a file
identifier used for identifying said file when
receiving a request of file sending;

' program code means for receiving a file
. size from said send apparatus before receiving data
30 of said file and storing said file size and said
. £file identifier, which are associated with each
other, ‘
program code means for requesting said
send apparatus to send file data until received data
35 reaches saild file size:
program code means for sending said file
identifier and said file size to said receive
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claimed in claim 19, further comprising
program code means for judging whether it

10 1is necessary to transfer saild file according to a

destination address of said file:

program code means for determining
transfer destination when transfer of said file is
necessary;

15 program code means for sending file relay
information including said destination address, said
file identifier and said fille size to sald transfer
destination.

_ 21. The computer readable medium as

20 claimed in claims 19 or 20, further comprising:

program code means for sending file send
status which indicates whether said send apparatus
suspends file sending before sending said file.

22. A computer readable medium storing

25 program code for causing a computer to perform
processes of a send apparatus in a file transfer
system which includes said send apparatus sending a
file, a relay apparatus relaying said file and a
receilve apparatus receiving said flle, said computer

30 readable medium comprising:

. program code means for sending file
originating information including a file size and a
destination address of sald flle to said relay
apparatus, ;

35 program code means for receiving said file
identifier assigned to salid file from said relay
apparatus, and storing said file identifier:;
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processes of a receive apparatus in a file transfer’

system which includes a send apparatus sending a

15 file, a relay apparatus relaying said file and said

receive apparatus receiving said file, comprising:

program code means for recelving file
incoming information including a fille identifier and
a file size from said relay apparatus;

20 program code means for performing a
procedure repeatedly until received data amount of
said file reaches said file size, wherein, in said
procedure, said computer sends said file identifier
and said received data amount to said relay

25 apparatus, receives data which is not yet received
in said file from said relay apparatus, and adds

"sald data to already received data.
25. The computer readable medium as
claimed in claim 24, further comprising:

30 program code means for receiving
information representing file send status from said
relay apparatus, suspending file recelving when said.
file send status 1s suspending status, and receiving-
data which is not yet received in said file when

35 said file send status is not suspending status.

26. A program .for causing a computer to
transfer a file from a send apparatus to a receive



(109%8k& ()-1 " YS (10%"p& ()-1 €' YS (10%%& ()- 1. U UPUNUULV] [ : NA41010
V' @ 10%:8#& ()-F Q @ 10%& ()-F 4@ 1098%& ()-F | L10% & ()- y10% & () -
S10% & (wo/ys WA XX| [ NA41010 x33"' 10%8& ()- Q @ 10% & ()pETIvbMs& ()-F
V' @10%19%& ()-F Q @10% & ()-F 4" @ L0%& () - FX- YY4ZwzZ[ 1[ 2[ | [ : - 410%
V33" 1090&' ()- |p 33" 1099k&9& ()- 33" 109& ()- gu 33"’ 1004’ 4& ()-

X 33""109N&&' ()- "33""10%R& ()-2[3[4[ @E[T ? 5\ bA410% ~S@ 109%WE' () - S@
109%8K"S& () - !'L10%vK"M&' ()- 10%WK"M& () -

S10%K" M () - 1043 p&Ea\8k] V1Y [a Mé@%rkg 50%a% fnodrdm GRS ds) - F

[ G 10%?&f() F p G' 109 M& B%Q a&/ é EF é%

1090 N& ()-~__"x aaal [: HAY P 8@@8@?%) °%y SAREakipg. a file

x Y. NllO%K"&f(;deﬁtiﬁﬂHW%ﬁﬁqq -£4r GLAeuEi&y(ing- sald file when
7. 10N () -1 28330bb A Ml st Sok1830% Yolaing S | 10% %68 ()

"10% & ()- 1098 & b>cqct cwez¢ A410! /10% & () -
)10% & ()- P'10% & ()- s1®wagnam cad @erx rec%ivm% a gida

}gp\ll\xlzé%y ()A41§>izé19%o&[ (s)er(i)a 1$8h & éi)paEaiQ:% eHores lﬁ@/'m&i(r)l.ng data

1109 ' N in c .

"Headi ng 33]c" ﬁbgagéﬁf aniﬁ%ﬁgﬁﬁnggFgﬂ %g%# %gbggd %&ﬁ?r@ 73] c"

"Headi ng 83]c" fkbadﬂdgmxﬂﬂ;er wniahlﬁrpaﬁ§§QﬂﬂﬁﬂQﬁnUlBh)@aghunﬂaargnu|

E?V‘-’-' ??Q;ZEH S omo0g (P aeral e B nedientihy eete 66c77688
; :ﬁ E%igﬁwépgg%f%‘i{sac%dé%ﬁf F%&&gﬁ’f‘?#ﬂ 'l'} f%n’ﬁﬁ?ﬁ IVeEEERER - oW :

A i #&(* /_24$68che@ BAES HOUIMDRS L2 5\ ’\aLb}cc

| " 4S9 () %+ . /0123456789:

<=>? @\BCDEFGHI J KL NNOP STWT gode means hlj % se}‘)%irn uSor S, FAS i nes
New RomanAri al Chaepéiien rudbotatdt £§Wer §b&Cukhtsald receive

" #EU& () *+, - ./ 8pB34ata89before sending said file data to said

<:>?@%BCDE§E?HJF%QQ%BQR%B%Q@Q@%A!A_‘abcdefghijklnnqpqrstuvmuyz{|}~
program code means for sending said file
data to said receive apparatus until data amount
received by said receive apparatus reaches said file
size.

20 27. The program as claimed in claim 26,

further comprising:
program code means for judging whether it
is necessary to transfer sald file according to a
destination address of said file;

25 program code means for determining
transfer destination when transfer of said file is
necessary;

program code means for sending file relay
information including said destination address, said

30 file identifier and said file size to said transfer
destination.

28. The program as claimed in claims 26 or
27, further comprising:
program code means for sending file send

35 status which indicates whether said send apparatus
suspends file sending before sending said file.

29. A program for causing a computer to
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perform processes of a send apparatus in a file
transfer system which includes said send apparatus
sending a file, a relay apparatus relaying said file
and a recelve apparatus receiving said file, said
program. comprising:

program code means for sending file

"originating information including a file size and a

destination address of said file to said relay
apparatus;

program code means for receiving said file
identifier assigned to sald file from said relay
apparatus, and storing said file identifier;

program code means for sending sald file
identifier and file data corresponding to sald file
identifier to said relay apparatus.

30. The program as claimed in claim 29,
further comprising:

program code means for sending data which
follows data of a sent data amount which i1s informed
from said relay apparatus to saild relay apparatus
when said send apparatus resumes flle sending after
suspending flle sending.

31. A program for causing a computer to
perform processes of a recelve apparatus in a file
transfer'system which includes a send apparatus
sending a file, a relay apparatus relaylng said file
and sald receive apparatus receiving said file,
comprising:

program code means for receiving file
incoming information including a file identifier and
a file size from said relay apparatus:;

program code means for performing a
procedure repeatedly until recelved data amount of
sald file reaches said file size, wherein, in said
procedure, sald computer sends sald file identifier
and saild received data amount to said relay
apparatus, receilves data which 1is not yet received
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in said file from said relay apparatus, and adds
salid data to already received data.

32. The program as claimed in claim 31,
further comprising:

program code means for receiving
information representing file send status from said
relay apparatus, suspending file receiving when said
file send status is suspending status, and receiving
data which is not yet received in said file when
said file send status is not suspending status.



