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-1 A File Transfer System Field of the Invention 5 The present invention
relates to a file transfer system for transferring a file over a network.
Background of the Invention 10 It is known to share a file between a

source and a destination across a network by wireiessiy connecting a
destination device to a source device and transferring the file to the
destination device using any suitable file transfer protocol. Should the
connection between the 15 Solitéantrdesihatiodyetems be lost, the file
transfer operation can be re-commenced by reconnecting the destination
degﬁgo the_source device, since a partially complete file is stored at the

de 0 - nown to transfer files using a BitTorrent

file sharing protocol wherein a destination device potentially connects to
muﬁli@e ﬁ?ég‘&ﬁe\d‘ﬁﬁfewjéh @QCPéPHl% dﬁ&!C& tﬂﬁé?rﬂﬁﬁr%d@ Prefffstem
plefoerof {r}% gg%'é?—drfi"rﬁa t% thﬁ‘i%stg\?g(}n é:lehnchAts with the above direct
25 connection arranger%ent, If'a connection is ?ost%eFV\'/een the
destination device and all of the source devices, the file transfer process
caBaelapnbinned bF rebenrieniiagtd opne or more of the source devices.

30 However, with each of the above known file transfer arrangements,

the partially complete file is required to be present on a destination device

in dibel B KB AT IBteThLGI PFLNERR oPeRAIBRCes M InMary

of thesihveattarom acoopdance weltwdirkt hsperci oéfesgibgeabnpecting a

INvgauYT AeToIs RIBVIFEE artedransifF Ry SHE e UaRaCE¥R &G ring the

ﬂogkqgo%geéﬁéi8%§¥¥Hg%igﬁ device using any suitable file
transfer protocol. Should the connection between the
source and destination devices be lost, the file transfer
operation can be re-commenced by reconnecting the
destination device to the source device since a partially
complete file is stored at the destination device.

It is also known to transfer files using a BitTorrent file
sharing protocol wherein a destination device potentially
connects to multiple source devices with each source
device transferring a different piece of the desired file
to the destination device. As with the above direct
connection arrangement, If a connection is lost between
the destination device and all of the source devices, the
file transfer process can be continued by reconnecting to
one or more of the source devices.

However, with each of the above known file transfer
arrangements, the partially complete file is required to
be present on a destination device in order to continue
and complete the file transfer operation.

Summary of the Invention

In accordance with a first aspect of the present
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file having a plurality of file pieces, the system comprising: 5 a source
memory arranged to store data indicative of a file desired to be

transferred to a destination; a source network interface arranged to

facilitate transfer of data indicative of pieces of the file to and from the
source memory; 10 a plurality of destinatich memories, each destination
memory having an associated destination network interface arranged to
facinyentamsier diivate indicatinevafdeccas bi Iiee ieanshelrfrayditem for

AeRAORIPPTIRE UNPRIEICIRAHCE NEBRINEHAAC R LTIFRIPIRH, the
00£ unication 15 with ihe dEStmatéI{)f riewvork interface; Jtéple s%ste%n

bei bfrrg@éﬂq&&tﬂ PEAEA B s cd WIS fade'R iRy Stem
nef@iREd SdAdunication with a destination network interface, at least

one file pigcgds tEansfrifed-foarFerztca g estovcagatintahwibdtd ve of
20 2opfafnshuofk ierfacs, o e desinaion meman assasiafuih

thé destination nework mter%ce_i?trﬁe file piece has no alréad) beeri
transferred tUHCeBRTARAMARERY TAREIRIFANIA Dy raidddate
retiewm feiegieckst 25 Rioredat ive destipstimreseobrieseafd i@ to and

coqapm tE‘ﬁe rgga%fimﬁ% e,together to recreate the desired file at

the destination. In one e nt, the system comprises a source

I I i i
device 38 cBHprRIHY b AEStIMI A RRYOIFS nERTIK destination
intevéaa:yn loae IBTgb adlinessahe sbecadestida sthonabletuchkhanbgrface

MOYhgeRPUEES FEYFE it BRUTEEIRINOIK BiCIiRAes Sprid Feat§vabier
ke SIS AY LN BN ESH8  henory when
neliSRaReRtodte y
the source network interface iIs in networked communication
with the destination network interface;
the system being arranged such that when a source
network interface is iIn networked communication with a
destination network interface, at least one file piece is
transferred from the source memory associated with the
source network interface to the destination memory
associated with the destination network interface it the
file piece has not already been transferred to any
destination memory; and
the system being arranged to retrieve the file pieces
stored in the destination memories, and to combine the
retrieved file pieces together to recreate the desired
file at the destination.

In one embodiment, the system comprises a source device
comprising the source memory and the source network
interface.

In one embodiment, the source device is movable such that
by moving the source device the source network interface
iIs connectable in networked communication with any of the
plurality of destination network interfaces.
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In one embodiment, the system comprises a plurality of source devices,
and the respective source network interfaces of the source devices
together form a source network. In one arrangement, the source network

is an ad 5 hoc network which may be a wireless ad hoc network. In one
embodiment, each source device has an associated file desired to be
transferred to a destination, and the system may be arranged to copy the
filebrio @tievteerbt@l soct detite ssysttemsaorg neseskasychumatladaoh of

SousE ey eeudes alh flgscassosisied W8 B8 sPLECeHEBKiGER The
files ma _'Ige tranzg\eﬁre%}%etween the source devices lfglr{]/g % BitTorrent
itk ic

typtrolott S ssgﬂﬂ{r?&e,{%}{t' Togethal Torm a source
comptive Bksourde pese18Enangenen bnethrIrcodEviee tedyiesipiise an ad

a JECdipssekaliaiged ianabdaln & iqeore o5 thelfilge dresanioi the
source devices. The source tracker may be incorporated into a source

peer. 20 In one embodiment, the system comprises an%]urality of source
netibrRE e KIS ABE RE M GRADNFHLNSE afRUED B3 LRE Bewee i ated

Th€ slstatie giayeoe aabged paols fleatieeghtsousceldetiiazbitas,amnd the

ot sRce BUa0get b aceidsteabis,
eI e R s e SR TIG e

n
ch source network interfac

intSPAERNIEVASE Sofprithe SAHEESNFIIBEK aBHELL JHAL 198RS Source
eatiedesyhaivdinztesria lltefinte snassoopated destihatihe wielasse

neH\%QéEci;Q?ffacﬁq‘@th reay ﬁ?%')*/‘ pHge ﬁ{%‘?%*ﬁém[&’ ir@éﬁ?&!’éﬁ?eﬁﬁe source

AR ot BHELTREEGH n XA e Al arh i Ehe ENF S

destiizangenanbricrchfisaUnesvdiR\iLe may comprise a source peer
and at least one source device may comprise a source
tracker arranged to maintain a record of the files present
on the source devices. The source tracker may be
incorporated Into a source peer.

In one embodiment, the system comprises a plurality of
source networks, each source network comprising at least
one source device.

The system may be arranged such that each source device
has an associated unique identifier, which may be a unique
IP address.

The or each source network interface may comprise a source
wireless network interface which may comprise a source
wireless access point. The or each destination network
interface may comprise a destination wireless network
interface which may comprise a destination wireless access
point.

In one arrangement, the respective destination network
interfaces together form a destination network. In one
arrangement, the destination network is a fixed network.
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In one embodiment, the source network interfaces are movable such that
by moving the source network interfaces the source network interfaces
are connectable in networked 5 communication with any of the plurality of
destination network interfaces. The system may be arranged such that
when a network communication is establighed between a source network
10 interface and a destination network interface, the source network and
the destination network do not merge. In one embodiment, each

degtinalion netweHs mée{acedﬁeogwﬁﬁeaerﬁ@mwem@ewﬁégera&%
arranged such that %%all estinatian ne_t ork interfaces of the same %/‘I%gf
R AR R U bl S S BIG G dat e Faces

oné&Rkenisslimeat, ReENaTurdntievifagesssuctateanvigcdatd motie gfetworked

trapspit i e SasHrATEerbsisteT afskthg 1 destiNPEpndetdescination
interf% es&reianséé)tgi@\é%de gvith stop/terminals in the mass transport

c
sys[,-{gmvy(?n one arrangement, the modes of transport comprise 25 trains,

buses and/or ferries. In one embodiment, each source device is
asJomategdstiimamearribge af adrajedasliahlegbatomb elestinaiiotwork

ne rlﬁuilqi%gfjf?érﬁri§is§9@§f?pi‘§% RGO ALRARL S8R5

the_destination network interfaces may be associated with a train degot. In

ond BFehlRAfR b desthbnah HimBRMRY Kn 1AMRELRCS pIkaRy SPUTCE
desigriationknewd rktimée riberst 1 rgbtinoem sebedirke atovnereimiegsource
devices are disposed on a train carriage and the destination memories are
asiociated with train statjons and/or traig depats, the - 5

de

- , lyrali f _
TF 105 RRRRS PR Hrcce e, QeChANARIER A ENAL ddrerTage 1S

depdt inrRdeitermined type and the system is arranged such that
all destination network interfaces of the same type have
the same associated identifier, which may the same IP
address.

In one embodiment, each source device iIs associated with a
mode of transport in a mass transport system and the
destination network interfaces are associated with
stop/terminals iIn the mass transport system.

In one arrangement, the modes of transport comprise
trains, buses and/or ferries.

In one embodiment, each source device iIs associated with a
carriage of a train, and at least some destination network
interfaces are associated with a train station. At least
one of the destination network interfaces may be
associated with a train depot.

In one arrangement, each destination memory has an
associated plurality of destination network interfaces.
In an embodiment wherein the source devices are disposed
on a train carriage and the destination memories are
associated with train stations and/or train depots, the



ensure establishment of a network communication between a source
network interface and a destination network 5 interface when the train
arrives at the station or depot. The system may further comprise a central
device, which may comprise a central peer, in networked communication
with the destination network interfaces and arranged to 10 retrieve the file
pieces stored in the destination memories, and to combine the retrieved
filegdiaced idyetb€r testiesE tbe oneticofile. inbesyEtaresnayale be

argyees FHEt &R IDAECERAS tha TBRSIEHEA N\ WERR G AOWFBer to
network and one r&:‘no S destln%tlon memorle[f(?1 using a BitTorrent %pe
%ﬁﬂ% |

protBedl) Enéf SAMERGeMENPREFYREMARATHE A RYY Rikveen @
ansasduetatoe tustkatiohteddiathe aydtemn degtiinati onmseod K

destinadiepdeackeheanreded fa it a9 Apstration refwostd®fon or depot.

destination tracker arranged to maintain a record of the files present on
the source devices. The destination tracker may be incorporated into a

dediitfatRnSIN dhave EuktREIetOPD I 8Re 2niithiaht, AR YEER soifei ch
of theysatop digicea laretaa hspesiaisditamertvarrageddonpraodication

st i o HAdeR LRAIRARU D EED M HSARIESPHIY 39U RBed to

memory image files indicative of the images. In an embodiment wher

the S3irlEVevias oHd ks Rbeton £88%RHn LAk, drsiaakiogy
bemedioativesqgf iasidetbe coaib Daeriddee Tinetorieactdcdmda pagdes
arrgpged ife PractiCRdBRgsEONbhavhisn BsdFAiF g Between stations. 35

In accordance with a second aspect of the present invention, there is

provided a method of transferring a - 6 file from a source to a destination,
thelfile IRsikea may be arranged such that file pieces are

transferred between the source network and one or more
destination memories using a BitTorrent type protocol, and
with this arrangement each destination memory may have an
associated destination peer. The system may further
comprise a destination tracker connected to the
destination network, the destination tracker arranged to
maintain a record of the files present on the source
devices. The destination tracker may be iIncorporated into
a destination peer or the central peer.

In one embodiment, at least some of the source devices
have an associated camera arranged to produce still and/or
video images and to store in the or each respective source
memory image files indicative of the images. In an
embodiment wherein the source devices are disposed on a
train carriage, the images may be indicative of inside the
train carriage.

The or each camera may be arranged to produce images only
when the train is between stations.

In accordance with a second aspect of the present
invention, there is provided a method of transferring a
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plurality of file pieces, the method comprising: storing data indicative of a
file desired to be transferred to a destination in a source memory; 5
providing a source network interface arranged to facilitate transfer of data
indicative of pieces of the file to and from the source memory; providing a
plurality of destination memories; providing each destination memory with
an associated 10 destination network interface arranged to facilitate
trafisfbe of data iadmativeef gecas ¢ dia fiatoamg troen tﬁialtmsluiaaiog a

MY O 8 N6 Heks N iRE ISR AT el ising
communication_wit r%c destination networ mtef ioeh CQn a%
source netWwald e ftein 8%5 Comhhiddt ﬁhr t.ﬁ tiof
netvaRsfierined tansfedestanrbioond fllecpisoe frogn theMsurée
memory §Hse¢ipdahy/Ita tB@@?é@mW@Hkiniﬂf@ﬁef@d@eaﬁﬁﬁﬁé@nto
memo i’laséo%'atetdr‘évﬁg 1;1%?_ dg%tlrg]atjé)n netalork %D mteriacellfe g]eesfll% £ the
|ece%as né’j% ?read been transferre&1 to any Ination mory
retfé\llﬂg‘éﬁe ﬂ@pl@f@@sﬁ’r‘@d FPHHECE JREAGY smemories; and

combining i/ ietieedfile hueedsitogeterde s rectdaie themesied file
at the de @Scrlbﬁgefe%wwge s QﬁaW%ﬁéﬂ%F%@fPﬁeah'”é{E%‘?ﬁ’i ated

WI|| now by way of 30 example on eference tq the

SEbARARS ARaNREECEK W HEE EliRE PErabdedndf dagidtate
|Ilutiran|$§fe]pemd‘tlcdadrbarl sedoplkifle tahsparesysternfictbelifgite aho and

emPP&im%ﬂbOde%Pﬁ%%ﬁﬂé'hV%iﬁBr S\fiEHeths aBlopkdiaibrie
file_trgn system in aCCO{dan(i(e \é{ltC gnrqlmeunplla%%{%nlegrt] of %pre|§lent
- %ﬁ’ae IS 1IN networ
destination network interface;

connecting a source network interface in networked
communication with a destination network interface,

transferring at least one file piece from the source
memory associated with the source network interface to the
destination memory associated with the destination network
interface if the file piece has not already been
transferred to any destination memory;

retrieving the file pieces stored in the destination
memories; and

combining the retrieved file pieces together to
recreate the desired file at the destination.

Brief Description of the Drawings

The present invention will now be described, by way of
example only, with reference to the accompanying drawings,
in which:

Figure 1 is a schematic diagram illustrating
operation of an example file transfer system according to
an embodiment of the present invention;

Figure 2 is a block diagram of a file transfer system
in accordance with an embodiment of the present invention
with a roving network of the system shown at a first
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with a roving network of the system shown at a first 7 - location; Figure 3
is a schematic block diagram of the file transfer system as shown in
Figure 2 with the roving network shown in at a second location; 5 Figure 4
is a schematic block diagram of a roving network according to an
embodiment of the present invention; Figure5 shows a carriage settings
table used by the file transfer system shown in Figures 2 and 3; 10 Figure
6 shoesta station settings table used by the file transfer system shown in

Figures 2oyl e iguis? & §@H%§Q@%Wéf(aﬂﬁ%éﬁﬁﬁ1 tga‘ns{?,re file

process occurring at the FOVI% netwaQrk IE an emg ent of theg)resent

invEhB0R ad BY IR e Fis RN aliyraAoHESr &B6n bPHY
exaepiollls teiefer doeratdorfosasangd bb@ﬁ@éﬂ(ﬂe roving network and

a fixed nqi‘i/QU‘ré)Q‘ﬁCiiQti@ staeftiediHPSERS E!I?a'@VéﬂiiQi’f 28 roving

Referrin 1ofme rawings ha9|si? ile transfer
syspt Jéng;(f%or{jl%ans%rr|n8 ﬂeqro?nergbsgdrn&%n eV|ce toﬁa dgstlnaeflon

de¥iB¥EPE TR file transfer system 10 is represented in terms of a fixed
network Jﬁur@mee&tsa@m hivetand m@eorsmla rrgshacaobéndused by the

”e?‘ﬁgsﬁf‘egﬁ? eé %ﬁomafm G %“Bl'ﬁ ”’§ hive 12

comprises a é/ of’30 work Eeers 16, a urallty o wireless
a

access pGifEUAS, amwﬁle%s Eé?Boﬁﬁ‘ﬂiWﬁg LablGatdaspuby the
wofiudrepeer diss TaEe HBys12nlshoechides shwgrkeesirackan@03and at
least one ﬂt@@Pé’eﬁ‘f 7<- S FISWVaKEs PSRASi 19 U8 MAFKRGUackel RO
an%pg% Yor process occurring at the roving network in an
embodiment of the present invention; and
Figure 8 is a flow diagram illustrating operation of
an example file transfer operation occurring between the

roving network and a fixed network.

Description of an Embodiment of the Invention

Referring to Figure 1 of the drawings, there is shown a
file transfer system 10 for transferring a file from a
source device to a destination device.

The file transfer system 10 is represented in terms of a
fixed network 12 referred to as a “hive” and one or more
ad hoc roving networks 14 each referred to as a “swarm”.

In this example, the hive 12 comprises a plurality of
worker peers 16, and a plurality of wireless access points
18, each wireless access point 18 being associated with a
worker peer 16. The hive 12 also includes a worker
tracker 20, and at least one queen peer 22.

The worker peers 16, the worker tracker 20 and the queen
peers 22 connect together in a networked relationship, in
this example through a Wide Area Network (WAN) such as the
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peers 22 connect together in a networked relationship, in this example
through a Wide Area Network (WAN) such as the 8 - Internet 23. Each
swarm 14 comprises a plurality of ad hoc peers 24, a wireless access
point 26, and an ad hoc tracker 28. The 5 ad hoc peers 24 are connected
together through an ad hoc network 30-\When a swarm 14 is in close
enough proximity to the hive 12, a wireless link is established between
thelsvtenmé# Band the hive 12 and, whilst the communication link
exists pieces of a file desired to be transferred from the swarm to the
hiv downloade to a Worker eer 16 in the hive 12. \When

.oﬁW@T&% nfcBME& h‘}é’n‘? eagetﬂ%%np[ﬁsrs 24, a
S\/Mimfalﬁﬁﬁeamé?,ffﬁrtﬁ@rl nt e picved a8 tefshvediraokds sddym The

to g $riBe @éeﬂrgif@de@r\/éorb@hﬁ@%&b@ otthgchiMerAterieggivt ghalkd hoc
fllerplece hive a queen peer 22 downloads the completed file

pieces &g he queen peer 20 22 joins the file pieces together to recreate

the original file. The invention is particularly applicable to a mass

trawbeort aysieareormgridisg inplolaibeobaefigih e 2o siostigromathe hive
whegein it ig i’?é'l’%%éo YEHE i Q'eésﬁé?ﬁ:! Togeg %érﬁﬂéeﬂ”ﬂh@esWS‘FFn 14

transport system th roug e stops to estination in communication with

thé”‘&‘apshﬁo FH & e;(grrﬁ’f@ mﬁﬂ@r‘n’eﬂatﬂ?\e HEORENd 3T QRN exists,
stativaskiepok af Firdespwssysidmtandeadiranafiars aabsbriatedinhswarm

a ngpdq REUARSROTAPB teR WATSRRIEFYEE R, SR@T 2368t LS GrfeEe hive

onfBeUaWﬁgﬁTt guggn%%ctlon iIs lost and a subsequent
connection is made between the swarm and the hive, further
file pieces are transferred from the swarm to the same or
a different worker peer 16 of the hive.

After receipt of all file pieces by the hive, a queen peer
22 downloads the completed file pieces and the queen peer
22 joins the file pieces together to recreate the original
file.

The invention is particularly applicable to a mass
transport system comprising a plurality of definable
stops/terminals wherein it is desired to transfer files
from modes of transport in the mass transport system
through the stops to a destination In communication with
the stops.

In an example implementation, the hive Is associated with
stations/depots of a transport system and each swarm is
associated with a mode of transport on the transport
system, such as a train, bus or ferry on the transport
system.

In the following detailed example of a file transfer
system 31, the hive is associated with a plurality of
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In the following detailed example of a file transfer system 31, the hive is

associated with a plurality of - 9 stations/depots in a rail transport system,

and the swarms are associated with trains in the transport system.

However, while the present invention is described in the following

example in relation to a system for transfefring 5 a file from a train through

a train station to a destination, it will be understood that the invention has

breattEt eppidatepotsanynarranganiertinanaeor & fiystdasirehtd ke swarms

UragslEraddRT AR 1G4 ih 2RI ANERAMEIR Ay epple
%ne of mlféuﬁle 10 network interfaces in communl tion w, #})\‘;‘B th

on Wit G oS r ke ARY SR Al {%StﬂE idn the

|ocﬁ@elol oW bngbLex@tipliee iin thislakhople tocaesyatentaficagegainsfierring

trai) 34 ke afgeniinatierpNicenh Fbi:@lfhi& eﬁ*ﬁ'ﬂ*ﬁ a€gbvahdadce

refgrrg%lo acentr.at %eelrfﬁ?remotg %Edthelaélv‘ﬁlqto tl’iura] \?OHJi:lon has

devica %330diated with train sta iOnS epots as snown in
2 MWT@@ESWWMC@Wn&H@B%ﬂ%fﬁhﬁﬁ%ﬂlﬁn 6?)\/It"fl' he is

pludely pédtationisteviaesnsfarac ifirtbis exasuplecas ttatlandm@ta g&tion
ea%gtam@ RESHPENG @CEES%‘H& té)”t%o ah h&ﬁ%‘e‘thf i@%

stop during a journey. In this exam e station peers 38 an
ceﬁ‘t?&]"\&rgf 3BYLRh éra'ﬂxé‘d’W{ﬂé’r“ét%ﬁ&! PRdkh43he tﬂf%stmat-on

example, each station 40 is provided with a local station network 44

ha)!&'”??l%'“(ﬁ!@i pEefatian parelgam SPEFEas PPBIS 46 Wiirh ™&Y R%ie hive

dIStrIbUi tor%&a station atfor so.as to ens {E‘ that a conri;ectli)n WI1|: d

be bosSREGEMNEN & |88 YiAGE 3213 AR AW ed on

stadionaiexlagesBaneh tﬁeﬁ@m Arrids k0 a destination device, in
this example a central device referred to as a central
peer 36 remotely disposed relative to the source device 32
and associated with train stations/depots, as shown iIn
Figures 2 and 3.

The destination device is iIn networked communication with
a plurality of station devices referred to In this example
as station peers 38, each station peer being located at a
station 40 at which the train 34 may stop during a
journey. In this example, the station peers 38 and the
central peer 36 form part of a fixed inter-station network
42 .

In this example, each station 40 is provided with a local
station network 44 having a plurality of station wireless
access points 46 which may be distributed along a station
platform so as to ensure that a connection will be
possible between at least one carriage 32 of a train 34
and the local station network 44 when the train arrives at
the station 40.

Each station 40 also includes a station memory 48 for
storing file pieces downloaded from the carriages as
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the station 40. 35 Each station 40 also includes a station memory 48 for

storing file pieces downloaded from the carriages as - 10 discussed in

more detail below. The station memory 48 is shown separate to the

station peer 38, although it will be understood that the station memory

may as an alternative be incorporated mt&0the station peer 38. 5 The

system 31 also includes a station tracker 72 connected to the fixed
nedistd&Sﬁﬁaﬂmﬂmnnacdemaﬁbeb@Iawangédaostmﬂbhnamemmdyﬁ48 is

all hierarHree thensies €4t 16 )Héieh‘e é@preéﬁﬁ%dﬂﬁ it will be

althou h Figure 2and3 how _ 3 stations 40 forming part of a
HREPTORT S SRS Ry R Bk AP o1 SR FRENBLE ve

Fldwe m@aﬂpgﬁa@@mlsﬁlﬁemﬁ Iompee dediBe referred to in

this example as a carriage peer 60 and the carriage peers 60a, 60b, 60c

oRther, for;E é E;etworkcg 'S ga % & @O%rr]‘%dwgrt othe 86)’nnected

flxed net?/yo e traln |s a Ioca O'station 40a; 4

40&0nt@ﬂ>\im@<ﬁétmkw s é?eambh,flsﬁi‘i% etntsaskal Hac being
netwarkngeielty theadarta@e peere60 canogctdiectly leseanh ather tarriage
forﬁ% g/oggL Each carriage peer has 25 a unique IP address so that

each carriage peer is distinguishable from other carriage peers in the

0 same and other ad hoc networks associated with the system. In the

prekseny etdmipe, apphed iltdedrritigatheelL60ag30FAQN) 1685 i2 capabld show

of WirgleselViRINESHIFS i@ P A P8 F382 118 MSFoUieie e BRNRhst

aqgsaiaﬁﬂ%he stations may be a train depot.

Referring to Figure 4, each source device is a network
enabled device referred to in this example as a carriage
peer 60 and the carriage peers 60a, 60b, 60c together form
a roving network which is capable of connecting to the
fixed network 42 when the train 34 is at located at a
station 40a, 40b, 40c.

The roving network in this example is in the form of an ad
hoc network whereby the carriage peers 60 connect directly
to each other to form the network. Each carriage peer has
a unique IP address so that each carriage peer is
distinguishable from other carriage peers in the same and
other ad hoc networks associated with the system.

In the present example, each of the carriage peers 60a,
60b, 60c is capable of wirelessly connecting to a station
peer 38a, 38b, 38c when the train 34 stops at a station
30a, 40b, 40c and transferring at least part of a file
from the carriage peer 40a, 40b, 40c to a station peer
38a, 38b, 38c associated with the station.

In the present example, the files to be transferred from
the carriages 32 to the station peers 38 and ultimately to
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30a, 40b, 40c and transferring at least part of a file from the carriage peer
40a, 40b, 40c to a station peer 38a, 38b, 38c associated with the station.

35 In the present example, the files to be transferred from the carriages

32 to the station peers 38 and ultimately to - 11 the central peer 36 are

video files created at each carriage 32uslhga camera 62a, 62b, 62c. The
created video files are stored in respective memories 64a, 64b, 64c
praiticeccenthataprages 32aaBeb vazied hEidersage atiechosits €ddcire
shewp SPREEAE0 Iy FYTIAJ ARSI 4B24IthaYY) ity be urlerstpad ted
that each carrijage memory 64 may as an alternative be incar or%tgd mtg

a s BLESR0ALS rstaratidie soaPest e JETRIdRasa- b,
caffigepirekdechoeasipeirt a6 agesc6i2andsidontrdlel.a The carriage
feSﬁ@ﬁBﬁ éérf@ﬂeﬂ@rﬁwﬂobeﬁ%@téﬁ‘ﬂ@aﬁﬁé whelesaganpteses 40,
da%ﬁ%ﬂ%&ﬁﬁtig”ﬂf¥¥n6%egﬁﬁg%§%888r%%%f“gﬁéﬁctg?gp%%e memory
carriage peers 40 are arranged such that video files™ produced by the _
rerclidy cameddls 83 EREAdbYEankge iRspsarEaherhotiRE®BPaearriage
copiedito4lge other memories 64 so that each memory 64 has a copy of

all video files. In 20 this example, this occurs using a BitTorrent type
protocol wherein a carriage tracker 68 located gn one of the carriages

maraihsCRFARESf ftPfileSPeseitOrtdah MEbgess an aagr1age
exampielieghedocess nutd fikksb6éad &&dh, obiBe aandage peertrad of a

e g e A a1 jtating
A HERISRS cof BSTEh b RER A, Slgge to and- From. £ne

carriage peer 40a, 40b, 40c.

The carriage peers 40 are arranged such that video files
produced by the respective cameras 62 and stored in the
respective memories 64 are copied to the other memories 64
so that each memory 64 has a copy of all video files. In
this example, this occurs using a BitTorrent type protocol
wherein a carriage tracker 68 located on one of the
carriages maintains a record of the files present on each
memory 64, in this example in the form of meta files, and
each of the carriage peers 40 connects to the carriage
tracker 68 in order to derive information indicative of
the other carriage peers 40 and of the video files stored
on the memories 64 associated with the other carriage
peers 40.

While in the present example a carriage tracker 68 is
provided to maintain a record of the files present on each
memory 64, other arrangements are possible. For example,
a carriage peer 40 may be configured so as to also
function as a carriage tracker.

In this example, the carriage peers 40, the carriage
tracker 68, the station peers 38, the central peer 36 and
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peers 40. 30 While in the present example a carriage tracker 68 is
provided to maintain a record of the files present on each memory 64,
other arrangements are possible. For example, a carriage peer 40 may
be configured so as to also function as a carriage tracker. 35 In this
example, the carriage peers 40, the carriatfe tracker 68, the station peers
38, the central peer 36 and - 12 the station tracker 52 are implemented
usibigesuittibiel compotioleeviE2 sasech ap persambédomputegssuitable

RefeIHpa4 i Wewi G TiagR ReRIBgS dalg RS Sonfinea pbich

includes a plurality of carriage fields 82 and associated user definable

values 84. The purpose of the carriage settings table 80 is to record
vaReferublRIytahé bgsteen B0 t@ defind Epgeificelkunrgsofttuelatidilofis
thestuing aBmHk, RSt iedesilisatp nadiiicatipna ta tPiveesie P$n82 and
auhoriseq 4pe NS PLESPPLSKIPLE ecarace spuings ble 800 ¢ne
defines values incltding a” carriage aa/_ress range’to scan in orderto

locefd B0 rirREL MO Tiald elfs 46 tdthd 86AbE neadogStiesable by

adtiesssyotéhe datieo pdefs movspiteri ©i attdivata tescanfiecperitdon of
stai rathe | ggﬂg 0 1ze ile pieces
b:%ﬁ;lang%z&;\rfel .sRﬁ errlng?d F%%?edgpa?i;?gt?oqnilslgﬁr% g%;adb?g: y(%‘? ?S%?(I)WE?])': the

whhHeRi8E PYurlinPHE S REId4SR and b0 LLBciRt&Pesd: example,
defisbleaniuead® . Seetaurgssdabte Sttdefastdys/ables0 ismluding a

Eiﬁiﬁﬁﬁ%f e I e e e oete, 20
oy G Wby AP S A 05 BEE e, ST SiaiBh SARRiR - the

tabl® gadrtripesealuet itbadsitatéon peers, how often to attempt a
connection to a station peer, the IP address of the depot,

and the size of the file pieces to be transferred.

Referring to Figure 6, a station settings table 90 is
shown which includes a plurality of station fields 92 and
associated user definable values 94. The purpose of the
station settings table 90 is to record values usable by
the system 10 to define specific features of operation of
the fixed network, and facilitate modification of the
values 92 by an authorized user. In the present example,
the station settings table 90 defines values including the
station address range to scan in order to locate and
connect the station peers to the fixed network, and the
server type indicative of whether the server is a station
peer, a depot peer or the central peer.

An example implementation will now be described with
reference to the example shown in Figures 2 to 6.

An ad hoc network is established between all available
carriage peers 40 by scanning the carriage IP address
range defined in the carriage settings table 80, and a
list of available carriage peers iIs created.
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station address range to scan in order to locate and connect the station
peers to the fixed network, and the server type indicative of whether the
server is a station peer, a depot peer or the central peer. 30 An example
implementation will now be described with reference to the example
shown in Figures 2 to 6. An ad hoc netwoiR is established between all
available 35 carriage peers 40 by scanning the carriage IP address
range defined in the carriage settings table 80, and a list of available

CaKiBgs RARNY ISte e G5 e dSrTEardRe- 1o PEIIEfRY RREPHHRIJIN® the
defined in the™ carriage settings tabg 0,a checll&l)s erlodlcallé _ca?rjjd

oA SRR RS AREP At ER B edts GRECK Arae AL ATy
pe6atisi age stiltpiesede tami K wipthed isrbteretfi@ganpes bise 40
Ca@]@@éi Feed 4h tigper éé_?li* ﬁHQétqgé@fgaﬁlﬁi Qﬁ_eéiﬁéj%fttﬂi Ifrﬁ'i*‘e_t@ént ,
cagiage P Ak dogaseording 1o abredelingd periad of dipe defined g
the carriage setﬁnggf)ab?e 86, a check is'perio |C:i_|@/ Lartied ou? to
def@fiife HRetHENQ WFeRASRomh QGESsb AR 28R Heesiaishdaleted

betfvesn aicarr@gernieryelard-aldtation peer 38. If a connection is
established, a file 15 transfer protocol is initiated between the connected
carriage peer and the station peer. According to a predefined period of

eGSR he ArREGOSEtRGd RAE W aah bk pdRIdinas) 15 the
cacedragge deadrining 9/hetiidken R elesscdoavkunisatiend ddikcah be

esieRkirtibeiMes? GaFPERINRE itAMb® ACRAEREFESEaCOMMBRIRA I ons

is established, a file transfer protpcol is initiated between the connected
ca ih@%pce%'?a %tﬁgﬁ% fééglqpcbetween a carrrage peer 55 and a

station peer 38. If a connection is established, a file
transfer protocol is initiated between the connected
carriage peer and the station peer.

According to a predefined period of time defined in the
carriage settings table 80, a check is periodically
carried out to determine whether a wireless communications
link can be established between a carriage peer 40 and a
depot peer. If a connection is established, a file
transfer protocol is initiated between the connected
carriage peer and the depot peer.

The ad hoc network is arranged such that when a station
peer is connected to the ad hoc network, the connected
station peer always has the same IP address. Similarly,
when a depot peer i1s connected to the ad hoc network, the
connected depot peer always has the same IP address. In
this way, the carriage peers 40 and the carriage tracker
68 are able to easily identify and communicate with a
station peer 38.

It will be understood that the system may be arranged such
that each of the station and depot peers also has an IP
address associated with the fixed network and the fixed IP
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25 The ad hoc network is arranged such that when a station peer is
connected to the ad hoc network, the connected station peer always has

the same IP address. Similarly, when a depot peer is connected to the ad

hoc network, the 30 connected depot peer always has the same IP

address. In this way, the carriage peers 43 and the carriage tracker 68

are able to easily identify and communicate with a station peer 38. 35 It
wilbblel nedsrstegd that tise dy stsmambg dleugordnyg ethsuda thatagehpeeits  to

Stalep APIEGPY Rﬁﬂ%i@gé‘aéo@fh?c@ij&ﬁe%ﬁ%&'ﬁtﬁd &‘é*‘rthﬁq ¥efeer 40

network and the fixed #4 address ma be used as.a backup

caftfigehettatd Oé“s,té’rf lisHPfreReE o e&‘?&WB&W’e% a'F8ai¥E\ eYegtion
40dgndt feefIn osdégbtareet it @dﬂnéeﬁ@w assreokated ddbthptbe ad hoc
using@aliFkadH s associated with the ad hoc 5 network fails. The ad

hoc carriage network and the fixed station network are arranged such

that, unlike a conventional ad hoc network, when a connection is made

beteerpd caﬁﬁag%%éfe'raﬂﬁaﬁtﬁwﬁbrﬁﬁé’erthﬂa Zd xed nekaddoaaetwork
theafneechﬂeamgré(cucsu@rmer@tandmlsiw tercanssepeiarskcagt Hoc

then%CEWHW'C%W?Qﬁ ligk DEAMERA 5Lt @aﬁiscﬁ’é%é%e@? slationp f‘i‘age peer
15 Figure 7 $hows af |agram 110 ustrat@nm s 112 to 122 @

fileAPkheSHRELSY o@&?rﬁng‘éﬁ'%@gd L gREntihtstihbxees

thenpregenkindentart @irgeoperdtionstacth Hetravelssepag ateuexcept
ZOWUQHQ Rl T REARS #7AKA Yo e e lvaeh FEONdRE and

eras 62b 62c gather video information from inside the
respectiv % t'r%@eg a; 32b, 32c and store corresponding video files in
the respective

Figure 7 shows a flow diagram 110 illustrating steps 112
to 122 of a file transfer process occurring at the ad hoc
network in an embodiment of the present invention.

During operation, a train 14 travels along a route
including a plurality of stations 40a, 40b, 40c and
between stations the cameras 62a, 62b, 62c gather video
information from inside the respective carriages 32a, 32b,
32c and store corresponding video files in the respective
memories 64a, 64b, 64c.

Each carriage peer 40 creates a meta file including
information indicative of characteristics of the video
file derived from the carriage camera 62 associated with
the carriage peer 40 and the meta file iIs communicated to
the carriage tracker 68 and from the carriage tracker 68
to the other carriage peers 40 associated with the ad hoc
network 50. The meta file defines the name of the video
file, the length of the video file, the IP address of the
carriage peer 40, a start timestamp, an end timestamp, the
number of pieces in the file, and a check reference SHAl
usable to determine whether a transferred meta data fTile
includes an error. In this example, the meta file is of
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memories 64a, 64b, 64c. 25 Each carriage peer 40 creates a meta file
including information indicative of characteristics of the video file derived
from the carriage camera 62 associated with the carriage peer 40 and the
meta file is communicated to 30 the carriage tracker 68 and from the
carriage tracker 68 to the other carriage geers 40 associated with the ad
hoc network 50. The meta file defines the name of the video file, the
lentitie offthEhoda o §lefthendtaddress of the carriage peer 40, a start
timestamp, an end timestamp, the 35 number of pieces in the file, and a

check refere 1 usable tq determine whether at ferred meja .
ot e AGTRLA S 1FOAS LRGAPIL Qe TALE G bR 6 pkeni
followind Poveegsd4 spgtizh: €23 IR ehp I ofdid 66 $9ePE4 Dl Ik ces
length] af:|5AFuiH egiiresefearigiai e peiog i QUHicFTREnelienpih o
ilenamey: .St ' ‘mm;ss,start of. vi

file]3:endlt £g%ﬁr%ﬁ%%%%&ﬁ@Eﬁ?@@%@@pﬁ%ﬁ?ﬁ%” of
pieces* 200 4SP AT bl i3 e8Ed & abHGARTHOS Ye Ul BB ESa padl of video
connectibinlre§isepic soucing heresa@O pefSidentitd tp vecdbf the other
carriage peers 40 having a SHAT reference corresponding to a sought

after file and the carriage peers 40 receiving the connection request

cofrfthiCRERI AR, FRftarf] (RENEStR O5ThecABRFEH I naspiest

redaivldhregeguesting agerigagepedrdéhthehisandba bitfitid dfdidditeeother

of e fipaRjeceewrichirYRNGNpt HesnAransiaresd it ecH P¥ifonding to

other carrigge peers 40, apd the relevant other. carriage peers senda . .

pitlig OSSR L ESlind L5 AR e CALILATE PHRT R Tedizce iving

podésssedniagtifinerequest communicate a reply indicating that
the connection request has been received. The requesting
carriage peer 40 then sends a bitfield indicative of the
file pieces which have not yet been transferred to the
relevant other carriage peers 40, and the relevant other
carriage peers send a bitfield to the requesting carriage
peer indicative of the file pieces possessed by the other
carriage peers. Using this information, the requesting
carriage peer then begins downloading missing file pieces
from the other carriage peers. When downloading of a file
piece is complete, a message is communicated from the
requesting carriage peer to the other carriage peers so
that the carriage peers can maintain an up to date record
of the locations of the file pieces. This continues until
all carriage peers have all file pieces for all video
Tiles.

Each carriage peer 40 is configured to attempt to commence
file transfer with a station peer when the associated
carriage arrives at a station or at a depot, and after
every 3 seconds when the carriage peer 40 is connected to
a station peer 38.

Figure 8 shows a flow diagram 130 illustrating steps 132
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carriage peers. Using this information, the requesting carriage peer then
begins downloading missing file pieces from the other carriage peers.
When downloading of a file piece is complete, a message is
communicated from the 25 requesting carriage peer to the other carriage
peers so that the carriage peers can nmairdfain an up to date record of the
locations of the file pieces. This continues until all carriage peers have all
filetime d8fap Bllavid exx ditgsl SO0fHdeh daraiag®@recoddrisitaniigwedurring

aUBERLERARCRAENGE HISAHSERIOH riatderegnubendigatsociated

carriage arrives at a station or at a depot, and after every 3 seconds

when the carriage peer 40 is connected to 35 a station peer 38. Figure 8
shilhen flove dielgedin 13 idiistine®) stpa 182K sdat8oh afilsxangsie shown
filejtransfgiuereration Qﬁﬁlﬂféiﬂﬁ_sbewmﬁhﬁﬁﬁth%ﬁemk apg té@fém ished
nepiyicWen (s ain d¢ e aLa irststation 408, sBSNOMN 500 404
Figure 2, a wireless communications Tink iS established” between a first i
staliofl e 38k e firsk stiR A Br@omes Mmoot thiéwridge using

peetsed Gt #OboA0w Lisnbe i alatesyvifidsstac@ss pois Bv@ arthieage
caryi irel ings.6ga..The r i -
e e e g O e DR U Syic o J0E, FREIPRS g i shes.

acko 8o dd x5 Eho aRue Fenddrk, BEEah&atad helgsrdhad et
thearld e anistaluzea filsskinthel edpathtby SENET faneathre thve nietaalath the

f”efm@@hﬁéﬁNGr&*QEWHﬂ%%ﬁb@eﬁﬂ% Hes/fird eitigaReef sPaslI f the

then downloads fr géﬁ;e arriage tracker 8 the new meta file |nd|catv<?_I

of GRSl FRECraHRNT i IrceCHh oot 6% ANGVRAA S (hd FEw ABRnes

filethe thelAtatibAckated 1n the File. The First station peer 38a
then downloads from the carriage tracker 68 the new meta
files indicative of the new files present on the memories
64 and forwards the new meta files to the station tracker
52. The new meta data files are then downloaded by the
station peers 38 and the central peer 36, so that the
station peers 38 and the central peer 36 are cognisant of
the filed stored at each carriage 32. Each carriage then
sends a bitfield to the first station peer 38a indicative
of the file pieces which have not yet been transferred to
any station peer. The first station peer 38a then checks
which pieces have not been completed and begins to
download from one or more of the memories 64 pieces of the
video files that have not already been downloaded and
stores the downloaded file pieces in the first station
memory 28a.

When downloading of a file piece is complete, a message
confirming this is communicated from the first station
peer 38a connected to the ad hoc network to the other
station peers and the central peer. When all file pieces
have been downloaded, a file complete message is sent to
the ad hoc network to indicate that all file pieces have
successfully been transferred to the fixed network.
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52. The new meta data files are then downloaded by the station peers 38
and the central peer 36, so that the 20 station peers 38 and the central
peer 36 are cognisant of the filed stored at each carriage 32. Each
carriage then sends a bitfieid to the first station peer 38a indicative of the
file pieces which have not yet been transféfred to any station peer. The
first station peer 38a then checks 25 which pieces have not been
completed and begins to download from one or more of the memories 64

p'ﬂﬁﬁér?fﬁrﬁ‘e th%ﬁweiihqtéﬁygéq‘%ﬁéreé‘ﬂé{?i?@ﬁ doﬂﬂ”éoﬁ%‘%éﬁ‘hon

the downloaded fi the st tatg 2
WSRO gEst AR Al bRt AdEsag borAFEFisthe

is domsitinikadd aonpeerirstataiion knsk M@mmﬁéwdur@msfer
nefyorgtie tHe 96"% ilaben PEers %twﬂﬁﬁé@eﬁééﬁlb% alldée 40b, 40c
pre esé? ha'ye bee ?nlo §d a f| com%lete grerssagires sentto the

ate ﬁ‘?fé pleces

ocne\Nor orn ic ave succe ﬂybeen
transferred to the fixed network. - 17 When the train 14 leaves the station,

theve@megiion thetiveen4haor Pash catiiapespesietimiObsdbomddsitation
f'rsz'rélﬁ“%é)%&/ﬁf’r‘ I3 P 'Bse%{e%thrn‘ﬁ‘%%fe ?c?éé'%%f"(‘?c%ﬁ?%s

from the carriage peerIEs ) 403, O 40c to_the first_station peer 38a Is

intGSRRY whehithe keSS 1900Ved gk LaBSedU Nt skeoRg Lakibished
40bedsvskowitive Fgpre3d astaitaopropess 088lrsdb wherebgcowidelstation

CommNERIIBIRdINkrs geiablisted etwapp i'&%ée%&?a&@a pegog8baoc,
at the ond station, 40a gnd one or maq a;% atﬁnpﬁers 40a

208 bt 5n PP Bl SHEALARSh BES! 3 R QRGr more
of &k rhbmdni%@cmu@@c@opmqﬁge@meghaawmn@les that have not

already been downloaded and stores the downloaded file
pieces in a second station memory 28b.

At an appropriate time, for example when the train is
between stations or after completion of the train journey,
the central peer 36 retrieves the file pieces downloaded
to the different station memories 28 and combines the file
pieces in order to recreate the original video files
stored in the carriage memories 64.

In this way, different pieces of a file are downloaded to
respective different station peers 38 as the train
proceeds along a journey, and the separate pieces are
subsequently combined together by the central peer 36 so
as to recreate the original file.

Modifications and variations as would be apparent to a
skilled addressee are deemed to be within the scope of the
present invention.
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15 already been downloaded and stores the downloaded file pieces in a
second station memory 28b. At an appropriate time, for example when the
train is between stations or after completion of the train journey, 20 the
central peer 36 retrieves the file pieces downloaded to the different station
memories 28 and combines the file piece8inorder to recreate the original
video files stored in the carriage memories 64. 25 In this way, different
pieCkaDhafile are downloaded to respective different station peers 38 as
the train proceeds along a journey, and the separate pieces are

subsequently combined together by the central peer 36 so.as to recreate
thelorigin flA 150 MHHRERBrS Yo bR LRGN E LR SL b Rrd kS oFrom a
skifietl adreeses dleskbnatiorhe WiRinfhdechpy bithe mdsail ity of
invepienpiecd8 ; Gaenssyisteltle d@nsiarsistgm for transferring a file
from a sqQuree tQ a derﬁtination, the file h%vin% a&ur lity ,0f.5 filer%'ece .

d source memory arFange L8 91E dat% i |cé¥|ve of
the system comprising: a sodrcé memory arranged to store dafa Indicative

of & fid krsHeg iv e tkhsrGrdd &g BRENSAt KL ats RS hBRTARN ;
interface arrgogec & fastilaiek rintfer fadetaandimagee otpiefas bl Feate
fledpAiirdp TN AR OHHAETBERPNE HRUARLELIBF AR File to and
memories, each destination memory havmg an assoclate estination

nelféHe ifﬁj@ﬂ‘a!?Quz{'ﬁz?n@éad%r%éilitate transfer of data indicative of
pieces of shefilerta lantyfraf tHe siestiadtimnnmeenmy vden Eadie sestenation

NeRENK IICHAGT ity N WOESE B UNSSEPAation network interface
arranged to facilitate transfer of data indicative of
pieces of the file to and from the destination memory when
the source network interface is iIn networked communication
with the destination network interface;

the system being arranged such that when a source
network interface is in networked communication with a
destination network interface, at least one file piece is
transferred from the source memory associated with the
source network interface to the destination memory
associated with the destination network interface 1T the
file piece has not already been transferred to any
destination memory; and

the system being arranged to retrieve the file pieces
stored in the destination memories, and to combine the
retrieved file pieces together to recreate the desired
file at the destination.

2. A system as claimed in claim 1, comprising a source
device, the source device comprising the source memory and
the source network interface.

3. A system as claimed in claim 2, wherein the source
device is movable such that by moving the source device
the source network interface is connectable in networked
communication with any of the plurality of destination



10

15

20

25

30

35

with the destination network interface; the system being arranged such
that when a source network interface is in networked communication with
a destination network interface, at least one file piece is 20 transferred
from the source memory associated with the source network interface to
the destination memory associated with th& destination network interface
if the file piece has not already been transferred to any destination
meamedyo eRkd PBtthe Bisem being arranged to retrieve the file pieces
stored in the destination memories, and to combine the retrieved fiIe

esu)eﬂmrmremeMe redfn at the destination. 3 ..
D o SR B IS h P G2 bvichania s Gomprising
dedic bonrakisty Ok mmwméiﬁwm tid eoliesnRINbMei ngstHuee

3. AStiFtark apretlimpsldesIaip Fhehesginrthe srvsee® doyetier forming
movable such thg{: é%movmg the source device the source network

intErface is connectable in networked communication with any of the

plurality of destination - 19 - network interfaces. 4. A system as claimed in

claBu 2 onclgiys Bemorprisihgi agdurititynfysooinee dfvicds ihe respestive

SOicERARMATK iBiRees Al o'wr%dswcsat heeRBIng. 2

source netw\/\%E 5. Asystemas c alme In any one of claims 2 to 4,
wherein the source network is an ad hoc network. 10 6. A system as
clafimed i ceyraEewrasein ke aethan nehadrk i5 a wineleed adtioe ad hoc

NeNEio A PESIEMVRFERIBE0 AR ARY ONERhAIDS 2 10 6, 15 wherein

each source device has an associated file desired

7. A system as claimed in any one of claims 2 to 6,
wherein each source device has an associated file desired
to be transferred to a destination, and the system may be
arranged to copy the files to all other source devices on
the source network such that each source memory includes
all files associated with the source devices.

8. A system as claimed in claim 7, wherein the files are
transferred between the source devices using a BitTorrent
type protocol.

9. A system as claimed in claim 8, wherein each source
device comprises a source peer and at least one source
device comprises a source tracker arranged to maintain a
record of the files present on the source devices.

10. A system as claimed in claim 9, wherein the source
tracker is incorporated into a source peer.

11. A system as claimed in any one of claims 2 to 10,
wherein the system comprises a plurality of source
networks, each source network comprising at least one
source device.
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to be transferred to a destination, and the system may be arranged to
copy the files to all other source devices on the source network such that
each source memory includes all files associated with the source devices.
20 8. A system as claimed in claim 7, wherein the files are transferred
between the source devices using a BitTotfent type protocol. 25 9. A
system as claimed in claim 8, wherein each source device comprises a
solize peersysitaneast anbadoede ide\dceycomerieds a kaumnse Radicerll,

arpReee i ”ﬁ#@%ﬂéﬁ‘)%‘)% ?&F@%BV%BHO%H&%S%%E ‘iﬁﬂﬁeée
30 10. A system as Claimed in claim 9, wherein the squrce tracker is
) 4 Hhtlg E

indORYdrEfed ity 2RotRROFd&S tein KERHhELSH any one of

claims 2 to 10, wherein the system comprises a plurality of source 35

netyg)_rksAe@;;yg&g@M caHeMAKRUINANSIRd af Ifashong HEOtEGH derieeuni que

20-%‘2. ,%s¥stem as claimed in gn)‘lgned)(jrclaims 2 to 11, wherein the
identitier bs a %ﬁlgu a gss- -

system is arranged such that'each source dévice has an associated

unique identifier. 5 13. A system as claimed in claim 12, wherein the

unie idensfisttisna asiqud A eeldrdss. diy Acystanf ashuaipestiacing
ong féi'ﬁ%Pf%ﬁQF@i F13RE WPeEIRINSBLERE PGS ﬂ?“’i(ﬂféze rface

interface 10 comprises a source wireless network interface. 15. A system
as CRIREESRSING orRWiGRe PHEXESS dSROlinetERhehd 3FRach

destination network interface comprises a destination wireless network

inti@%@-&%%t%@%@”bi%ﬂﬁ@ﬂeﬁ i any ogRe&f dite ’EF@%’F&@MW@’
wheiem the réspective d%ﬁtlnatlon netwogk - - .
claims, wherein € Oor eac estination network interface

comprises a destination wireless network interface.

16. A system as claimed in any one of the preceding
claims, wherein the respective destination network
interfaces together form a destination network.

17. A system as claimed in claim 16, wherein the
destination network is a fixed network.

18. A system as claimed in any one of the preceding
claims, wherein the source network interfaces are movable
such that by moving the source network interfaces the
source network interfaces are connectable iIn networked
communication with any of the plurality of destination
network interfaces.

19. A system as claimed in any one of the preceding
claims, wherein the system is arranged such that when a
network communication is established between a source
network interface and a destination network interface, the
source network and the destination network do not merge.

20. A system as claimed in any one of the preceding
claims, wherein each destination network interface is of
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interfaces together form a destination network. 20 17. A system as

claimed in claim 16, wherein the destination network is a fixed network.

18. A system as claimed in any one of the preceding claims, wherein the
source network interfaces are movable 25 such that by moving the

source network interfaces the source netwérk-interfaces are connectable

in networked communication with any of the plurality of destination
nepwerdetteriaseeBOLYPeA apstetrhas siggten inangonargede such that

Precpflinge Mt YORTGIB Hio PISIEME AFE0 do CiHBakWReN &ype have

network communicatiqn is established hetween a source network
intettace aNE a"’lﬁ%ﬂﬁéﬁl&? eth?rﬂ'Ht ngge, the source network and the

destination network do not merge. 35 20. A system as claimed in any one

of m.prenegygtémirag whmgaqmdeamiozm,etm&@ief fageiig of -
Zlat%rsedé%eé%"%eoﬁ EYé’r‘?taFWehP Sﬁt%”ﬁ '§pranggasych that al

destination hetwork interraces of the same type have the same

associated identifier. 5 21. A system as claimed in claim 20, wherein said
asguvjated idgmitfen inen i @ildeessi 22ahysystam e dhiggoriocayione

of theRrrcedige Faims 4sr e#ﬁ?%s%fg% VeOn,SARSPSIELeH Wilth a
a 10 mode of transport, and at least some destination network interfaces

ard98&% e G ANCR U o RMEl Measta =t Srgdhnatigry aphwork
as ciihecfacemiar??, agsoeinedtddastiorie d 55ffdpe destheativnadwornk a

INtgHfaERSIS FES8GIatedwith a train, bus or ferry stop or terminal. 24. A
system as claimed in any one of the preceding claims, wherein each

destination memory has an associated
23. A system as claimed in claim 22, wherein at least one

of the destination network interfaces is associated with a
train, bus or ferry stop or terminal.

24. A system as claimed in any one of the preceding
claims, wherein each destination memory has an associated
plurality of destination network interfaces.

25. A system as claimed in any one of the preceding
claims, comprising a central device in networked
communication with the destination network interfaces and
arranged to retrieve the file pieces stored in the
destination memories, and to combine the retrieved fTile
pieces together to recreate the or each file.

26. A system as claimed in any one of the preceding
claims, wherein the system is arranged such that file
pieces are transferred between the source network and one
or more destination memories using a BitTorrent type
protocol.

27. A system as claimed in claim 26, wherein each
destination memory has an associated destination peer.
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20 plurality of destination network interfaces. 25. A system as claimed in
any one of the preceding claims, comprising a central device in
networked communication with the destination network interfaces and 25
arranged to retrieve the file pieces stored in the destination memories,
and to combine the retrieved file pieces t@gether to recreate the or each
file. 26. A system as claimed in any one of the preceding 30 claims,
wh2@ein the systeemisasrarigerhadhithacliei pie2és actemansterregl a

beH@ﬁ‘iW&ﬁt&W%Pﬁ%F SR RE XS dﬁ?é”é@@%ﬁ%réﬁ? Helfdork,
a Blb'lé)rtgntﬁ/#oe rotocol. 35 27. A ?stem as claimed.in.claim 2
n Héél’:

6,
whERSnE3e Mok TREKGR RAL AR A3 dPdALoR pegpard of
22the. Apysenpasskivhiedin themS comprigiieyd edostination tracker
connected to the destination network, the destination tracker arranged to
majpfain & Gl e flgs presgny an s sauiss memoriesS oA
system as cﬁaYmeg in SR , Wherein thie destlnat:ion tracker is i i
incoRsIr ARG a BEaGKEToN DebPepiRoEatiagd ptako Rades Eis@kdon

as p&emnednn tihg avenafithd ppeeading claims, wherein at least some of
the source memories have an associated camera arranged to produce
still and/or video images and to store in the or each res%(?fctive source

metlory ithaehedirfctila bhesk Magly 19781 of nidifobECeding

trandfeimsy, aviteeirenna aturbeasta siesénationtiee Slethradnganpiuredty have
gf Hlg F&%%%f@ iRedoebadeemrisamgierngdpipdadicat s i fihd/or
e%ﬁeeg)l%ages and to store iIn the or each respective source

memory image files indicative of the images.

31. A method of transferring a file from a source to a
destination, the file having a plurality of file pieces,
the method comprising:

storing data indicative of a file desired to be
transferred to a destination In a source memory;

providing a source network interface arranged to
facilitate transfer of data indicative of pieces of the
file to and from the source memory;

providing a plurality of destination memories;

providing each destination memory with an associated
destination network interface arranged to facilitate
transfer of data indicative of pieces of the file to and
from the destination memory when the source network
interface is iIn networked communication with the
destination network interface;

connecting a source network interface in networked
communication with a destination network interface,

transferring at least one file piece from the source
memory associated with the source network interface to the
destination memory associated with the destination network
interface if the file piece has not already been
transferred to any destination memory;
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20 transferred to a destination in a source memory; providing a source

network interface arranged to facilitate transfer of data indicative of pieces

of the file to and from the source memory; providing a plurality of

destination memories; 25 providing each destination memory with an
associated destination network interface &franged to facilitate transfer of

data indicative of pieces of the file to and from the destination memory

when the setraeevamgritheteffiake ip recets/csitededmmunitegictesitiination
the;n%q;hgia;@g)a;tiwtwork interface; connecting a source network

interface in networked communication it? destination netwo%
interface, CAIRIBMIR HEakiHe RESttedd H5-RRE SR IO RERIGY O
astesiaedtgtiithe sinsdeadnfarken@ifatbeo dasBE@IStPAtion
memory associated with the destination network interface if the file piece

has got ajteady Rag atéa?;si%”%%ftﬁ TR SRRNIROD MEBNEFiSThg providing
retrieving the Tile pieces stored in the destination “mémories; an

combhing @& QQN@\F&#HE%%@@H@Y@ GRcrie HedBgrddflesqurce
thendesiinatiandS BRe Asvathod aetatréd indenfadecomprising

providing a source device, the source device comprising the source

memory and the source netwark interface. 10 33. A method as claimed in

clad 32, RoffpHRd ovichad efholBoeIBicSdevic@REA DL PrOViding
mavimgptrederse udmdcaliheistrirce abtvidn tnteyfaneva ognridatalseunrce

NERERyKed CORENWHEHR WERASKIOT IR 8lFalty Of HeshnARTABYE KN

interfaces. 15 , , . .
networked communication with any of the plurality of

destination network interfaces.

34. A method as claimed in claim 32 or claim 33,
comprising providing a plurality of source devices, and
forming a source network between the respective source
network interfaces.

35. A method as claimed in any one of claims 32 to 34,
wherein the source network is an ad hoc network.

36. A method as claimed in claim 35, wherein the ad hoc
network is a wireless ad hoc network.

37. A method as claimed in any one of claims 32 to 36,
wherein each source device has an associated file desired
to be transferred to a destination, and the method
comprises copying the files to all other source devices on
the source network such that each source memory includes
all files associated with the source devices.

38. A method as claimed in claim 37, comprising
transferring the files between the source devices using a
BitTorrent type protocol.
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34. A method as claimed in claim 32 or claim 33, comprising providing a
plurality of source devices, and forming a source network between the
respective source network interfaces. 20 35. A method as claimed in any
one of claims 32 to 34, wherein the source network is an ad hoc network.
36. A method as claimed in claim 35, whe?éinthe ad hoc 25 network is a
wireless ad hoc network. 37. A method as claimed in any one of claims 32

to 36,. whereietdenth sosircd devied hias aangssuoated fielddsised320 e 38,

trappieFErHO ehdeHinaten, dathpie sedhqs8y Fe'il)ﬁ’rdisﬁs SPOVATIS of

files to all other source dewceFéon the source ne such_that each

sodfRHEMIRHIIGRs BRfiIRsSRLbEREF iR e SOURKEIGARG: &gl east
A @Bthosioas claimiey kc€laim 37, comprising 35 transferring the files

between the source devices using a BitTorrent type protocol. - 24 39. A
mejfod af dlaimed n a0 neiclaims 320 3fe whprepdinaelbody 5o,
comprises providing a plurality o source networks, each source network

co@@ﬂ@iﬁ@;&ﬂ@aﬁ%ﬁé’ gt SAcd) 550! T ehelRyd 68 i dan lém.g,que
ong @épleim#ad2 to 39, comprising associating each source device with a
unique identifier. 10 41. A method as claimed in claim 40, wherein the
unique identifier is a unique IP address. 42. A method as claimed in any

onéb cldfimBesinech AScSABALIRY rdininE g dhatth LR~ Hidl aue
15 distitdtfareneti®ri intaqees. U3, 2addedwsl.as claimed in claim 42,
wherein the
42. A method as claimed in any one of claims 31 to 41,
comprising forming a destination network with the
destination network interfaces.

43. A method as claimed in claim 42, wherein the
destination network is a fixed network.

44. A method as claimed in any one of claims 31 to 43,
comprising providing movable destination network
interfaces such that by moving the destination network
interfaces the source network interface is connectable in
networked communication with any of the plurality of
destination network interfaces.

45. A method as claimed in any one of claims 31 to 44,
comprising ensuring that the source network and the
destination network do not merge when a network
communication is established between a source network
interface and a destination network interface.

46. A method as claimed in any one of claims 31 to 45,
comprising providing each destination network interface

with the same associated identifier.

47 . A method as claimed in claim 46, wherein said
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destination network is a fixed network. 20 44. A method as claimed in any
one of claims 31 to 43, comprising providing movable destination network
interfaces such that by moving the destination network interfaces the
source network interface is connectable in networked communication with
any of the plurality of 25 destination netw@k imterfaces. 45. A method as
claimed in any one of claims 31 to 44, comprising ensuring that the
soassoEiatddand dret Esematics) aetwbiPk dddiot sserge when a
network 30 communication is established between a source network
inter%ace nd a destination petwor interface. 46. A methqd as cl?" ed in

andSne df SRS e VESMEHSG BVidiiFesth Gdabinont O 47,
net@iR ifteifage 8B AMhald REnrRAGIS osRUEC RIaTRITIoN Y 2V Rtinethdipge of
clagpad dpelatm 4onwheseib SRtk A -26Seeiatod IgeRtfieids firBtion
addreés. 413(. A n{eth?d as claimﬁg in anyone of gclaims 31 io 47,

Network. Interraces, wi d Stop or terminal, kN a trqpsport
comprising associating éach source memory with-a mode of 5 transport,
an8¥%8868lating at least some destination network interfaces with a stop or
terminal in a transport system. 49. A method as claimed in claim 48,

Wh&é%i”gg"ﬁ@m&a 14 Oéi%ﬁg%ﬁirﬂﬁioei”ﬂwqﬁ@m%f?&ﬁéi at least one

associated with a _train, bus or ferry stop or terminal. 50. A method as

clafthediF afF ShAA OBV IAMEENhRrSS ehehRsardfied with a
mebrarrhashurs assodfatedy 1S papality cfelesiinatbn network interfaces.
51. A method as claimed in any one of claims 31 to 50, comprising

CoStiatich AR AT B Jo vy ina o PocbuSIGaGR ALY

desth@kipm, Wherein each destination memory has an associated
plurality of destination network interfaces.

51. A method as claimed in any one of claims 31 to 50,
comprising providing a central device in networked
communication with the destination network interfaces,
retrieving the file pieces stored in the destination
memories, and to combining the retrieved file pieces
together at the central device to recreate the or each
file.

52. A method as claimed in any one of claims 31 to 51,
comprising transferring file pieces between the source
network and one or more destination memories using a
BitTorrent type protocol.

53. A method as claimed in any one of claims 31 to 52,
comprising providing at least some of the source memories
with an associated camera arranged to produce still and/or
video images, and storing image files indicative of the
images In the or each respective source memory.

53. A file transfer system substantially as hereinbefore
described with reference to, and as shown in, the



memories, and to combining the retrieved file pieces together at the

central device to recreate the or each file. 25 52. A method as claimed in

any one of claims 31 to 51, comprising transferring file pieces between

the source network and one or more destination memories using a

BitTorrent type protocol. 30 53. A method4#s claimed in any one of claims

31 to 52, comprising providing at least some of the source memories with

anassotiptetydangedrawamgesd to produce still and/or video images, and

storing image files indicative of the images in the or each respective

e me ﬁf 53. flle transfer s stem s ant as hereinbefore

Ko TRt CEAT S AP el 135 PO R0 AnaRRGE E0 2
draslmags.rm mmmbammﬁ&kmwﬁlmemnrﬁ)@cfme tdescribed with

5 degimrsiparsdswntialnasdsrenbaiorg deseeceibrpapipienretPaings.

and as shown in, the accompanying drawings.



