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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 wirelessly
connecting a destination device to a sourcé device and transferring the file
to the destination device using any suitable file transfer protocol. Should
the connection between theA FFadiecé badsEstin@ystdavices be lost, the
file transfer operation can be re-commenced by reconnecting the

degilniign q'_eviie to,the source device since a partially complete file is
st i N20It is also known to transfer files using a
BitTorrent file sharing protocol wherein a destination device potentially
CONMRCES e BBIHD|G FOBFFEIdRY IGRIWER SaED SQUIEIde g HaRBErdYg&em
diffFrentlpiece fthF-desireditLlei to the destinﬁti%n dgvice. As with the

or tr erring a file over etwo
above direc conne

ioh arrangement, 7 a Connhaction is lost between
the destination device and all of the source devices, the file transfer

premskgrolredcofintied bynesatiecting to one 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

dedinaBnkiit ForaBRIEcshthlbeaRPRRRR G IRPHEGRRRG @
opdesibnna® Bummanosisthe [nedntimnk nacosidarbessilly adostespetng a

of e PREHI 0 dBVARONEde[edpRiRddeda e ransfet pusi8FePring the

trapsf rngg)sa le frgm a source to a destination,_the file havmr(\; agglrralﬁ

of b oA 112 oSS SRR ALl 5 S5 MR RSy it Gek I5 i e

dateriagrhgve 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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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; 10a plurality of destination memories,
each destination memory having 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 inmedwiii@ol ,corheneaicesiop déwrite theaddatihatibnanesfenk isiesfeer; for
therpyatePiein g anged SUFF IRtV RRILR SOUESS REMOSE THBHAGRIS ighe
neig\zpike?écommunlcatbon W,hth a desfnjm%n network interface, at least

ond HilkEpiaB¥ 10 B aRsRIMLEH I YO Lod AtSmBATY SesdiiftedXiliPhe
20cenRIel 8@k interface to the destination memory associated with the
destination resweeeinieifes/if e liagieracbas veralreptibaemii cative of
ransfpiied Ay dleptpaipR MAMAN Fapd e gystem pelpg agnged to
retrieve the filé pieces 25 stored In the destination memories, and to ’
combine fheS@H&RIREWRIdEs kbdehErEerardaaaRe deairdaarl ke
degtingiofier lobndarabddidechtihesystnp teaysisof atdawrdd dlevite and

o e s movable such that by moving the.
source débic At RYe AELASRHHRALLEBSTERBhAESabRARN destination
netvenr@ey chamniumg catiorawitb ang e dhel piitdlita bi destiedtioonke twotie r face
interf4c8fyedd 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.

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

SO%&G%@”@@OWB@‘?S&H"%ﬁés%%@éﬂ%t@o%ﬂl&ée qE¥iFsFKThe
files ma etrans between th ource devices usin 3:B|tTorrent
lﬁ@ﬁc

typt S Jasendl s 3PrANGE ARV KGER SHIRR a source
cormpfise eksourde p@@maﬁﬁarmea@mbnemrs@dmee medyvesipise an ad

a JepECBRAGTlaNANDE iRdyaiptain aypeerrbeishadilemprasetierkhe

source devices. The source tracker may be incorporated into a source

peer. 20 In one embodiment, the system co EFHSES a gllurallty of source
ne%&@%ﬁ%%ﬂ@m&ﬁ%%@a RYIESNP3sURR RRAQciated

Thf Blstatie siayeEoe tyabged panls flratieeghtsousceldetigazbitas,amnd the

%ﬁf&@ﬂ U %E’GQPF%;C%@FEB‘% t'ﬂ@“ﬁ'fe%dcll‘Ss%c lTheo‘E[ger

source network int may com rise a source wireless networ

|nt§ﬁétr&ﬁ/hﬁ.‘f-nvrh89%oﬂ{brf§€9a SAHEEBOFIUREK aBHEL, JHAL 198RS} Source
eatiedesyhaivdinstesriaiblerfades agssogrstesl dwstlt’ratrblne/vmejess:e

DeUEVRHBTIACTHE VT TP %‘iﬁ.i%ﬁ‘f‘p%?ﬁ?fﬁi?%i%w%“rce
g v 1 ol S e e o St et e TR T
nefWdrRNYaniged reagbrisour ce dﬁé’bﬁﬂadﬁﬁiﬁeﬁ@fﬂm’sw& IROWBEE peer
interfecestarpangalipSUS IRRILBIPEY thaysotsapRalerk injBiiress

the, SOUIER PelvpK INISHE8S AL SRURRCAPIEIRSERS K Ehe filtes 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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communication with any of the plurality of destination 5 network interfaces.
The system may be arranged such that when a network communication is
established between a source network interface and a destination network
interface, the source 10 network and the destination network do not
merge. In one embodiment, each destimatibnnetwork interface is of
predetermined type and the system is arranged such that all destination
netlvorane eeabes ehtetsantd ¢y sobace 1 hdtaveake lasberibieks are

idepg{ianh Ndich BrRyehe eamF HodiRgStnt Y FER ORI rRaGhterfaces

soyrce device is assomat;d with a rEo e of transport in a r%%s!s transport

sydBfh SO HRE20' QLU SN HSIEAC T A S CHANREHERIG Withnetworked
stopenvmibgaibitoe maddtransp@fsyidiend hvsad ktngénidesttheation

magiepyl H_RNFRGE EpadYise trains, buses and/or ferries. 25 In one
embodiment, each source device is associated with a carriage of a train,

and at least some destination network interfaces are associated with a
trair §taB$ TeMe Ao eoPhEaNRG e afdie Rk iMBeAces AWK

30esnoniat@dation trw é@l@tbhi@h@drt‘a_egmlent,eea@bgdasénaémwo rk
m ft@!.ﬂ%?c@“ aﬁ%O%a@Q%fﬁé{‘é’igi’rﬂ%'ﬂ%qgg”?WEEH&IEQ?C%%”source
an embodiment wherein the sQurce _aevices are |sposed 35 0n a train

caftRbuolt R4 RRa6T FIRSINa REANQKYS D9 Wi tr 1R S8%ions

and/or train depots, the -5 -
In one embodiment, each destination network interface 1is
of predetermined 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



plurality of destination network interfaces may be distributed along the
station and/or depot in order to 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
intprfaneslary aofindes ta Ha taieveaeim fikkpieode sthaed 81 they be

deélti'?éipi‘km%@t?”&ipﬁ’g? {heOrBRREIBR rarierse iR pieEes 08T Oto
recreate the or e CF file. The sysﬁem maﬁge zkrran ed such that file

picCas &FE 18T O ERIvGEh et e&????]ﬂé%bc&}?é'%‘m%? ween a
deSiniion mewpiel ubireea Bager@ndypedesiotod bienvite thio rk

5 arrgAgereateagmepsttioprasmosy FRYdRVeratReSE¥AteHon or depot.
destination peer. The system may further comprise a destination tracker

connected to the 20 destination network, the destination tracker arranged _
to tHaghtas et orawf e fias bremm ohsfed doretii@liceevitee , which
desiinatioontpackse nzaydes trealp@atad, ininanestinatierdpesnpiuh&écation

eWi*ﬂlP‘*ﬁ‘ie?%l@%‘E'i%&FW"HS‘EEfo?aﬁR%'PFa‘F{éEeﬁ&ﬁﬁﬁqﬂ By to

c
have an associated camera arranged to produce still and/or v

10 anfi g8 674G Eifofddeh RAPSER STARE nBmbRpintgREdRaTION
indiEmtive g she anadgds [canEambodinent eterevate folicgpdedess

arqdigeeRd Ot & FRHRELTRTIRAR HE IMRERSiaxbe indicative of inside

the train carriage. The or each camera may be arranged to produce

images only when the train is between stations. 35 - 6 - file from a source
to aleseaien thayldeaad andediisustiidprEct ithe péeers are

15 CompHAgBerred 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

20 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.

25 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

30 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.

35
In accordance with a second aspect of the present
invention, there is provided a method of transferring a
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storing data indicative of a file desired to be transferred to a destination in

a source memory; 5providing 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 associatéd-10 destination network
interface arranged to facilitate transfer of data indicative of pieces of the
filefto lbandfirom the si@sticatidroma nueyg tirentthersp utte nEinke k reesfage a
S Pt ompinciaedl. thﬂf@%@%ﬁ%ﬂ@%ki@?ﬁ ce;
15connect| a source network.interface in petw i: 5 r?\é&atlon

it o SFORBTIoh b (HOA B e, BTt 5 R oS
frofranesyertethanoy slstibnedhan tie sauRLUIGAOTETMACE to
the destirrg,t—i@o Taamgnaasnsiaied N@%?W@rﬂﬂéﬁ%ﬁ@%k@rﬁbed to
nigrlasal g lediser pas nolalisydy Ree KARYOICEiO A es of the
destination memory retrieving Redile pleces storéd in ttpe estination
mehidfest@nnd fr%nﬂbﬁﬂm‘godhé%trm@ K¥6 pieces together to 25

recreate thealekifeddil@apthercesiitptior. Bieeftiesctipbanméifories;
Drawings FB@%??@“&W‘@Q#HHQW:%%% éﬂf}}j Mﬁ’ﬁ%ﬂf% sociated

rence to the accompanying drawings, Iin whic

example wi
Fififetheg) @%MM& KrahiiREk ety BPEARBRG LA J%ﬂdlé‘fﬁ&e
tratisfansyste nodcaatimgtocircarhbudinodntof dloe presEntivefiide; to and

35lFEyte 2He et AIRETIA GhéniBeyranstsh S¥B€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;

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

station seitinastable YIedhbLHRHE HROSAIGYRIG SHPAR BFIEHESile
and 3; Figure 7 is a flow diagram illustrating a file transier process .
oc ARG S S Vothe ot R M tn Mol AHER: of EUTeLE: Foudas:

andgbFYite Shewnfldm dalgransigesinstinbosiakansn of an example file
transfer opggafies accpging Bewwrnthe reYvealiagyand efixgdroving
netwotrk. D scr&otionﬂof an I%mbo im%nt (%I.the Incven{;iog 20 Referrirlllq:to
Jietyork, according, to dn e bodiment Of the prese
Figure 1 of the drawings; there IS shown a
invention;

Figure 5 shows a carriage settings table used by the
file transfer system shown in Figures 2 and 3;

Figure 6 shows a station settings table used by the
file transfer system shown in Figures 2 and 3;

Figure 7 is a flow diagram illustrating a file
transfer 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



10

15

20

25

30

35

file transfer system 10 for transferring a file from a source device to a
destination device. 25 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 30 worker §eers 16, and a plurality of

wireless access points 18, each wireless access point 18 being
asdodatedentitt?8 worker peer 16. The hive 12 also includes a worker

tracker 20, and at least one queen peer 22. 35 The worker peers 16, the
worker tracker 20 and the queen peers 22 copnect together in a

nebiiRo TP Toreh Sk LSHarDIE N EOI Eowits Ao RGuIGRS 24.
(WnNeleasisabeess -patbntet2tB, Rt swarad1heonkrdekerpldiility The
of ad heePesER P4, 21viglesSRAINGSE Ot ESyatHan athhetdiRcker 28 hoc
The 5 %%P&C:?Sers 24 are connected together through an ad hoc network

30. en a swarm 14 is in close enough proximity to the hive 12, a

wireless link is established between the swarm 14 10 and the hive 12 and,
whilbithezcoswaumicadon $ni existo piecasafghfilpiesiad ty beo the hive
traﬂﬁfe”&%ic}l@zi%v%ﬁwi‘ Mo fle due g ORLRY LA WHKS ARG 14

16'In the hive 12. When the connection is lost and a subsequent _ i
cofekibinGs X B -thdhkeh ARG 1RPANENAFRES 95 fild plecexists.
argtransferred feorf iHe sdasntethdeave drradifEeantebrkeopedits swarm

of ihe hiMe Ni/TespPt bath HlSRIBECTBY HavBVReR HEEP PEST #4 the hive

dowpgloads,th leted file pi dth 0 22 joins th
e Accod b0 EREEL R o R, PN eRHB R ulary

appRiteil @ndss tratishdredywan consiied e pndlithst defiviablefurther
25 piaps/ieiedwds wherairdnis fAepired triensfendleswsam ntedasel same or

trags&qr%%@gnmmpﬁ%%%% §¥stfg1 @p%tkﬁ%ﬁgps to a destination

in communication

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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30 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. 35 - 9 - stations/depots in a rail transport system,

and the swarms are associated with tramsS9n-the transport system.

However, while the present invention is described in the following example

in tatibnlesy destonrsfoi traasfeandg Sicafils jront asyasteirpughdh tthie swarms

Staé' PA ta Sdrsiinptian i vl '?terél'?ﬁ%f siepdihat %msa‘f@ Q@%’E&P@der
lication to a rangement wherein_a file is desired to be tr

P SBlow 11 S HIROTSTRAE SV B KRS ARy Ond b the

mufigid a0 lﬁtﬁm@ﬁﬁfﬁtﬂrﬁaw@ inebadmonicitorpwaysikedetonatioransifier ring

degirefj tébEFPr@ﬂﬁS@rF@ﬁafi@mﬂﬁwa@n ta tharaiva isteseieshor@ spurce

deV|c in th exampl d 0D & captiag trai 4 to a
destlr‘lga ion (fewce in §5V¥h|s(iexamplfe a cen%ra?goev?'ce%re erred'tr(%vae ntion has

ceRrQastay :%Or@lrkﬁéﬂj' kA6 R ARYALRAE 8 N BB NSA@I 52 %nﬁl le is
asslesidtedovittotrbin trtionsfdenpaeid, #-ehowin sobigteetd apndde XK hb&ion

dea‘i‘i?f‘“ﬂﬁ‘éjeé’é‘if‘r'éé” i‘e‘?t‘%%rﬁﬁ?&?%i‘bl”%é“%y BrPbIY P i'8”

devices referred to in this example as station peers 38, each statjion
beMgYHOLEd LT LS EAGT R0 W vHREIMHRICRR %%m‘ﬁ&%'fb&ﬁﬁnﬁ& rnation.

journey. In this example, the station peers 38 and the 25 central peer 36

form fqri oF aduprdefetsiBONTIINeFet#8 Upsdma @Wa@«?f?ft%tai!ﬂ@ hive
40 is prlded (\%th a local station aetv\Lork 44 hav ﬁﬁa plurallé of statio

wirbRes LA LR R WhiIH AT Be ki (g, dgeated on
pladfoRardolage Sas\ € tﬁaﬂ'er@dﬁh&‘honmlla)emm@bwﬂeéiew ce, in

leagh pBE ERHIGUR3 A ot ariieix B4 devitbe |eeafsiation RRIWAEK 44 véietral

thepté%ip a\ggv?’%ﬁ%@gli}aﬁq@égs@% 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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- 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 into the station peer

38. The system 31 also includes a station tracker 72 connected to the

fixed network 42, the station tracker 72belig-arranged to maintain a

record of all files on the carriage memories 64. It will be appreciated that
altblasguBsrded B andrsbietBidabedodQ forffieg phattafentrai@mory 48 is

JousRRYyrt desh PREL T H0E BRLIOS ARG RE FeEF N S8 POk FENBEIH ML Vi 11 be

re 4, eac O%Ee device is a network enabled device referr

Figu h §3t0|n .
thi’@Q&&%TeOQ 2t dl BeStad ARE tRETQINAJELES 681, BdESidative
todeghdimfeanpoicateindtiork Whicrsitatapablepefdordeting to the fixed
network 42 when the train 34 is at located at a 20station 40a, 40b, 40c.

Theyavinggetod i fisexEmAe b the douy o6 an A4NeEREPK o nnected
whereby the carriage peers 60 connect adirectly 1o each other to form the
neiforkheadt ¥afiddRrctrhad2s LhniREaPiamEsaskerat/@adpeing
cadirgerped itdistinguichdbledrarecther aafriadd pFékds tbe sehe @t riage
otnﬁé 'J]cgsn%t prks associated with the system. In the present

example, each of the carriage peers 60a, 3060b, 60c is capable of

wirelessly connecting to a station peer 38a, 38b, 38c when the train 34

stopt at eldtatien 3pp 40 aatecarithaginsibihraughieBdigparesf 2 fifllod show

thescarpiags hiss’ 4620 Ry A HaUE" ReerafA. JAFEASSREGRAst

with the station. 35 . .
one o¥iéhe 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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- 11 - the central peer 36 are video files created at each carriage 32 using
a camera 62a, 62b, 62c. The created video files are stored in respective
memories 64a, 64b, 64c provided on the carriages 32a, 32b, 32c. The
carriage 5 memories 64 are shown separate to the carriage peers 40,
although it will be understood that eachcdiriage memory 64 may as an
alternative be incorporated into a carriage peer 40. 10 Each carriage 32a,
32ithe2ceistiadiuges s cC3driagewiretise aftdsspoine&6ad66it, GGoch

Uf)é%fr?%&é oga rﬁ%ﬁ?ﬁjivﬁ f@éﬁ%@%pe%‘}%z’&?’ é@& for fagilitatiiga ted
wireless tr er of data and files to and from the carriage peer 40a, 40b
H0U T E ke U So S EHP Ao A PP F VR e CTIRE S5 BficRdb-

by GHe€ rgppeeidedanerdde2 eadrsiagesnIRa reshieiivé 2temonéesgarriage
arenefidipq ée tenothies ReBANeSEASPdRal RRFNMENY PidRs psery 40,

O RS 0 TS ARl D B R G R QYR LR nemory
protocol wWherein'a carriage tracker ocated on one of thecarriages
mdtaiftdya Aol o@ﬁ?@ﬂ@@ﬁ!&@rﬁ%n'é%%@ﬁfﬁ?@# @i carriage
expeple mahe form of meta files, and each of the carriage peers 40

connects to the carriage 25 tracker 68 in order to derive information

indicative of the other carriage E::ers 40 and of the video files stored_on

the-RiehSrRETdRgEs ott@ed It thddineld it he Hedrs48. SGWHRGR
thevnesbasexanpless caoingt thaker 68lis pfibddedtbemnagnaitirzolecofd a

A A e
as%'ga?wgagtrﬁEQ&S.%%P- Qf_dg{a}/ an& [lllqes to an(? qlrom I}:(i'le

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



the station tracker 52 are implemented using suitable computing devices,
such as personal computers. Referring to Figure 5, a carriage settings
table 80 is shown which includes a plurality of carriage fields 82 and 5
associated user definable values 84. The purpose of the carriage settings
table 80 is to record values usable by the &/stem 10 to define specific
features of operation of the roving network, and to facilitate modification of
thetheduet 82 kyrartaaitibesed2sardn imp peesentegampind Odhetable

cagias eI RPIBDIR-BQ defiprs valuep diclifing aaipage pddress

rar}ﬁe 0 scanin ord%r_to locate and connect the carnag&&ﬁeers 4? to gbe _

ad PREFHNBR, tre TH HbfReses Bf i SkadR pREIE HadP AP IS 1S

attsh@va ovnhebtidmel adesion gkt ranbiibyadifesa b trogegoredsiang2 and
5 th%@ié@@i Hﬁ@?@%%@%ﬁ@ﬂ@‘%ﬁﬂu@@f‘%@g tq ﬁé)_%@ @p@§éaﬂﬁn the

settlg% i‘.%blg 90e|%tsp wao \%hlgli m%ﬁdes a (I)urglelt oorf&tatlop fl%lds Esaglble b

and Ass08dted dser defina Iae_va ues QAf‘The purpose of the J03tation i y

set'ﬁh@s sysEeD 3@ tecstatinp sspeeid B¢ tif@§§té{§ﬁ§1@fo gegpta@tion of

spatitic ieanirng ofopesaton aiitiefuxedaciwetkatadiadithication of the
m"'ntvel%@/ thatized usgy. | e Prese
exﬂ@%hggtﬁjn%ﬂttlangs ta[;?e%é%i| dh(é%r%eﬁs' vallijgs ?ni?ucﬁ?ng the 55 example,

10 51ahBR deiFdAa0mgRab S brhqo FOcHe thasnyRltke dagdyding a
peearp khgdixadteessrkrand ehd eeseaity penindicdéve b whedskehand

PeUBhIA EINE RAAF ] SGROPERTICADC €S ERLPIRT: RO WEXHBPR, the
TR sES Y BB Fat oL Serttn A Be0 I, g tenpt a
avaiRe el Riyetsears Fbakisuarip@ey thelderidfe Arldnarssadhs Ehgedepot,

15 defipRf En@espraagarseiaoF idde SPeand adist 196 axaitabiFerirege
peers is created. - 13 - According to a predefined period of time defined in

the carriage settings table 80, a check is periodically _ i
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

20 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

25 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 network is established between all available
carriage peers 40 by scanning the carriage IP address

35 range defined in the carriage settings table 80, and a
list of available carriage peers iIs created.
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carried out to determine whether all carriage peers 40 specified in the
carriage peers list are still present, 5 and if no response is received from

any of the carriage peers 40, the or each affected carriage peer is deleted
from the carriage peer list. According to a predefined period of time

defined in the 10 carriage settings table-803 atheck is periodically carried
out to determine whether a wireless communications link can be

estabtishreti hgtwieenea paedeEes 40caribd steftichipeerdSfiied 1n the
copnfqtiphde esiebtithed afisiansier Rotrabic indiatRd-fetmrenthy
connected %5 carriage pgeer and the stﬁtlo%eer.ﬂccordlnﬁo a
prédffihbaPeridh o‘f%inﬁﬁ&ﬁﬁb‘d"ﬁ HEEENR I duingL ARIBoPET R RO
is gereelddgctatiedbet caddiagrRenedthel Astiradss sdmblnvgpest,
204iRY cip heoestablishieskbaiyepaceGyEaoF ReR 4Ransir #RBoRAafi Hge
2 sonneetions Galadlighed. alle rpnsler prolaelis fliaied beuegn g o
cohnectad carriage peer and the epo? peer. TRE'Yd Hoc Hetwark is
arrhh§8d Ehen et iiRdea Refonldesk is connected to the ad hoc

network, the connected station peer always has the same IP address.

SIRRb %Qeﬁc’mﬂétfﬂaﬂe%? i%ﬁ%&]‘d Pﬂﬁé‘e&%rﬁw&b‘* in the

connected depot peer as the same IP address. In 30 this way,

theFeAFikgepeard 48499 t%@%&ﬁi%%’trgc@?%%karésaﬂ?g tdedagally
idedifyraed! conntnurocate vettnd seationglder 13g& Wi vdlliesandensteotl cations

thef {hk SyeiRMBay Se 1a RS rie et Lachi iRgstgieerMb and a
deg%téﬁaeers also has.an IP address associated with the |x§q nelttfw rk aan_l
thettced (B -A% adtitess MaybeBREFS h%c‘(ﬁpeﬁiﬁ iy §§'e a riie
pe&itosieabiRhatedekstTohnétiaipevartvgearrkie smnectiaa

statigp T apPoppesr haanrediostathestywardepot peer using an IP
address associated with the ad hoc 5 network fails. The ad hoc carriage
network and the fixed station network are arranged such that, unlike a

coNRGABRHENSd BBc hansaehtaath BtHQGioRTs kiR sahtaac in the
cacwpeizps 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



10 and a station peer, the ad hoc network and the fixed network do not

merge and instead remain separate except for the communications link
between the carriage peer and the station peer. 15 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 emBddiment of the present

invention. During operation, a train 14 travels along a route 20including a
pluzaldy e statiayis d@ayden, 43c andaekugerbytatibes dea camgeapéea,s to

62R42HA3LRT NdRPrRIPETSLER MBS FRiie HISrRSRACY S GATTRYSR peer 40
32a, 32b, 32¢ and store corres ondln%vu(jfo files in the res%ectlve

nd .
metshiés AT 69E. I5RAENREPHade pE NS EAL08s L ndidgstation
incilened irfeenatishiindicaivd Bf adaessisiss ot kat@dew fikhddfeed hoc

5 froAetedaLFaq gamera 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 peers 40 associated with the ad
hod PRnASHK B TRIThEROMe HRENES thaREMENST thd XRfboSiathan network

lergtie obtheavided filsudie Ehatdrass bi Kee aacagedreei ditak siarthoc
“”W%( AN GREHMeS He@ﬁi%”‘i@br‘ﬁﬁ&%%&%%blfeaf'?am 8ge peer
check reference SHAI usable to determine whether a transferred meta

10 Ja@filedn GG OR PRFNIn thiREe B fleCiHRGhURI Hie38dr h - fleed
follogvmgp fdcnad: dvb HE2@edanehifiestthand vidwoeHite] edpsieaitipieersept

lengdil adhlP Icokifud¢ats SherainhR3MERHBAR/ HRe nematipagl peer and
file éneé:fglllename 5:start19:[dd/mm/yyyy hh:mm:ss start of video
nglo.

file fcfd?ﬂl @W‘y hh:mm:ss end of video file]3:pos[Num
pieces*20]:[SHA] of pieces] 10 Each carriage peer 40 sends a new

15 COmigfipd quﬁW§C|ddiﬁBo®/C|aﬁ@@?d$@eIi@Eriiiiliﬂgt?aﬂh apthetetper 112
cayiag ers4 ' r ree oanq 0.asgu
aftr(grd?:‘iIJelféa)fr}dﬁ5 t?egcgﬁ/a%g %erseé;rlséfog rp:cse?\%%gg %%é ?(%nnec igh%é?qs%we ad hoc
Coﬁmﬁwqﬁheﬁyémy@mpgﬁh@qﬁ£:of the present invention.

During operation, a train 14 travels along a route

20 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.

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 iIs communicated to

30 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

35 number of pieces iIn 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



15 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 20
peer indicative of the file pieces possessetbby the other carriage peers.
Using this information, the requesting carriage peer then begins
dowh®abiol ouasity Femiades from the other carriage peers. When
downloading of a file piece is complete, a message is communicated from

the 25 reguesti rriage peer._to the other carriage peers,sa that th n
carriageogle'gé%gﬁc%gi 13 EW It%n@ig r f)r}{i '(gfefﬁe FO'C%I?%I’]S fﬂieemé
pieces. Thiteepsnlesdttilbiec:rliBds pbeRs paldy assleqficodd ok ral

5 video f"%:-;%@i'é&ﬁkty‘af[@gﬂ]Mf éhie Ep@ﬂ@w&?}dv aﬂema?e] -
commeneg:file r. Wi i0 SSOCi rriage
arrives ;'fg' silt§ |§F\F %f%%%ﬁ%‘nﬂ%@@g i@:éﬁ@s%v%e%%ﬁfg 01_:
carriagefetaofit kahAeerd k8 sEdd4mny y¥yr 58 -1Rsssoand Ahnvideo
examplefiil basteysipauatii ecastng pef8ern thefap hecesiwork and

the fixed network. When the train 14 arrives at a first station 40a, as
shown 5 in Figure 2, a wireless communications link is established

10 pefriidh SRFE LegdforPSSdr KA SARETIr& Q5o FRDRSRERR dSAYRSS
thalcarliade mgeas ¢0a 1@y elQoaesing thendtakae wirtte s3cardtess pbiregs other

26 2pf Faéoéaﬁé@esw'k@'%é@?ﬁ@s%lp@mﬁﬁ%f%ﬁ@@oééﬁ%g%nd ing to
publishes 10 to t flxeg twork almeta data_files that have talread&_
beén A2KY |e%£§8’by ile‘?ixéﬂ%e 6riCahG YRR ES hiktwork Fecerving
aclti®vieages aid pew reetacfka G tECadiculatace Pl fordbeatfng that
15 thetﬁ@t%dﬁﬁﬁf&‘ﬁ matefé%mti;@ts HAkinskisiedriadeq ﬁfd Thetfisst Srtétt'q@aasti ng
eer W 0 arri A
ﬁle%ell% icéﬁée E%t%g r%@vaﬂighp:gégﬁgonét%?rﬁﬁ%ﬁaes %jlaa%r?(ﬁ %‘r%grz)sf the

thefdd® rRdRaesSs WihehsthgyieraeteNst Thremb vk hasta R BdstRe the
tharedewnlotdedwthearriage peers 40, and the relevant other

carriage peers send a bitfield to the requesting carriage

20 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

25 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.

30
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

35 a station peer 38.

Figure 8 shows a flow diagram 130 illustrating steps 132



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 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 thel checks 25 which pieces have
not been completed and begins to download from one or more of the
metoorek864 pice st dmp Velebifles thedha¥e nobpkeady beeloccurring

doysiaisier ATSIQErihe dRveleriecthile Ripeesrinbg f'ﬁ%tﬁ%tiq{‘

memory 28a. 30 When downloading of a file piece is complete, a
message confirming this is communicated from the first station peer 38a
colinenedie tHorad Nod hedldkueshabiigertaiidh pdet kol théacenaal shown

5 Pegn W-‘ligrma& f;i? ﬁ'ﬁcwﬁ(ijizé fé’é{é‘{ bﬁﬁ?(ﬂ{rﬂm/i@iﬁ?d?%sta ﬂ'ﬁiﬂ@m@etﬂstabl ished
message IS sentto ad_hoc-networ ica a ces hay
suegce%s%s/?u‘?lr;/ beeﬁ'th%sferreﬁ IStheF xerg ?egtevoait hﬂﬁ f/!/ §r€ the% glnSn 402
14368 B e ratiH T @ FohectBAIAGEN REE bF e4PR caftfiige ¢ Using

40ah0ls cian therfesesistiac pess3Pa islost 268 canseatientiyarriage
trapsies phihe @Eé’é“é&e 6%’?1{99 @é‘ agerﬂ%eré% %4qutﬁ/%9’ﬁ B ishes

first station peer 38a s | errupte en the train 14 arrives at a

10 gy Sl Ehxssh BRbuR ﬁ'f)ba&é §ﬁ8§% iHatGurEH essitfat phsieesnot
ocalrs%tmbreby:emm@kwwdeuigﬂdcémnshmkﬁs xethbtisitaw £R pbetwnvderthe

:E%W%%W&eﬁbﬁ%?\&%lé@g%%.coﬂqétﬂ%g (ﬁtg%énéié’ﬂ? %fti)ri‘eée S the
doRASAALAH WY Gt SRE rdmEREs BAVHALS hd Vi akehes
thekimavehist akeadydedn towknsadetiland stbhes fergdwaitaddorileesr 38a
15 Piegren asRsPoeGatiprometsy @8Priage 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
20 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
25 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.
30
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
35 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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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 20 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, differet preces of a file are
downloaded to 25 respective different station peers 38 as the train
praideeds ehengtagaurngy, dehithessdieatstaitiesnarethighssoueatition

CORRRRSEIRIBHEET b B8 ORNERRGRIGRP pRaép adeCrealtiNeWindd the

file, 30 Modifications and var ?%lons as.would be a&i)oarent toas

lled
Ao TS, e o A Ao B P TR ¥ g ans fer
180 CI&ines: TideA fikceassiér oystéhefocauniRgenPadid Banvdaeurkeb, 40c

to gslegHeatEry dhe Slediaing paryraliy:ofibsfilprtesasugreaystem
comprising: a source memory arranged to store data Iindicative of a file

desired to be transferred to a destination; a source network interface i
ariRged T eacifaknrdifsfandtipieSe fd: MeFHORSENE FrbnPRfOsSLIredation

10408mors  shevpiuratityFdfglastingtjora msindriea; gacbcestinaigwurs
m"vﬁﬂ%‘{@{}'? i ﬁi%%ét%%ﬁj H9% PSRk i TRse AR fdAed

facilitate er of file pieces to and from the destination memory when

thePEdreE MetSrkIREPRLe L 1R ReRFSked RN UMRG ISP FRAGh S tation
degimtmncheiwerlointerface; of the carriage peers 40a, 40b, 40c,

and the second station peer 38b downloads 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 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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the system being arranged such that when a source network interface is in
networked communication with a destination network interface, a file piece
is transferred 20 from the source memory associated with the source
network interface to the destination memory associated with the
destination network interface only if theil&8piece has not already been
transferred to any destination memory, wherein each file piece is only
tra@di@imesi:once to any 25 destination memory; and after all file pieces
have been transferred to respective destination memories, the system

o0 TS e SRR SIS 11 gron o

th@@eu*:eei flle o tige gEdtirakiban ,z.whg/ierlmdwamm@d m gdwrality of

corflp|i§in|g@@@gceﬂwi@gﬁmowgmrﬁeyg:ﬂ@mprising the source
memory and the sour%f %twork mterfa a I%ca ion Jn 8lose

prOX|m|ty?o any one o u¥al?y 5 deqs%lna ion ne(t)work inteTfaces, t%atlve of

sodrck #H\N@ﬂé;lhréﬁbcﬁqs RenkEaRBEEhRIWEKed &ﬁﬁﬁlﬁ\ﬁ,ﬁhgﬂ with
any of theapksisalite of detivation netepfainierfaceange .t s¥sicinldtate

Clayped LFERIg £ P'n% 3o‘f°'PHESLF9PepLEEP"5¥1§f y el %Céaéu%e

respective source network interfaces of the source devices togethe
forfHfmY B¥%ource network. 5. A system as claimed in any one of claims 2
to 4, whereip thasdurty nefiwddst Bmedd boc netwarkes, @akhkystestdsnation

clajfape F%Cﬁ‘éﬂ} my "lﬁﬁe@é@%é‘iﬂaﬁ%‘d@%w&ﬁ BVl #k NPRterface

twork f 2 to 6, wher
ot et A IR L DA R Bt 18 RReRsdt and From
dedtieatdeskhoatd epstagnery behen the source network interface

IS in 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, a file piece is transferred
from the source memory associated with the source network
interface to the destination memory associated with the
destination network interface only if the file piece has
not already been transferred to any destination memory,
wherein each file piece is only transferred once to any
destination memory; and

after all file pieces have been transferred to
respective destination memories, the system being arranged
to retrieve the fTile pieces stored iIn 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 to
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20 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 25 transferred between the source devices using a BitTorrent protocol.

9. A system as claimed in claim 8, whereiAd%ach source device comprises

a source peer and at least one source 30 device comprises a source
traakdroaredtnged tormaihtae gonecricheftiyetfvempseseneoothaspdiceal ity of

deyssti ARG SIFEAS R TNSE P FRIESY, WhrelbineROweligrker is
incorporated inta a source peer, -.20 - networks, each source network

5 - , -
cohphightaifeds o%%@b‘?ﬁ@@%i@icéf‘ NS TUON KR GRS Ly, with
onany ckifmtzeopihy salh&ieinThaleptdmat barngetwotk tHatsdchaces -
source device has an associated unique identifier. 13. A system as
clajmed in claim 12. whereip_the unique identifier4s a unique |P gddress, . -
0lma why Spte T RRARAT HIE LRI 8 RURI. 31 GBorising

the@oPdadraddirée PELGONIRR Y kerforistRe §6GReGHREs SREGRRK
intedaee i In e pfsieasasflaithed dvanyonded ilneprensgahdainfarming
whgrgad}p%gr gmgfﬁtjnation network interface comprises a destination
wireless network interface. 16. A system as claimed in any one of the
preceding 20 claims, wherein the respective destination network
int&rfaceAtoggdenioms acksstination neamyrkorid . afsyslemnes daiteedt,

N GlAT 4 PnWERESI 0 EBSTIAEROIEWE als Rtk FbREMOH X .

6. A system as claimed in claim 5, wherein the ad hoc
network is a wireless ad hoc network.

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
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
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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 in
networked 30 communication with any of the plurality of destination
network interfaces. 19. A system as clain®8dn any one of the preceding
claims, wherein the system is arranged such that when a 35 network
cometwoed®o) isasialdisheddenedsio alsocorgprdsuonk idErfdeaatd @ane
degiation Ry peeinterface, the source network and the destination
network do not merge. - 21 - 20. A system as claimed in any one of the
preceding claims, wherein each destination network interface is of
prétermingdl siisnans tied syisiech israremyednichthedal assthationl1l,
nefyrarkditgrigpes gl Hiecsnnie tyia-Bared e samerresoskted sianiHber.
21, Vsi(/ﬁter?,I g\% claimedsig cﬁaai1 e2 : l)/\r/]riereLGn sieag r@gﬁgiatred identifier is
an1P atdresy O%.%sys%em as claimed'in any one of‘fahe'preceding
claims, wherein each source memory is associated with a mode of

tramsport farsy/attlemstsored apstaation edtainnk Igrfacesrarbrassosialed que
Wi“i‘cfeﬁt[?i’ﬁ ?rniigaginﬁq'gu‘%oc?'ﬁséﬁla%éé_23. A system as claimed
ne of the

in claim 22, wherein at least estination network interfaces is
associated with a train, bus or ferry stop or terminal. 20 24. A system as
claited i\ asy shenofaise plecuity dlaimsywicereirodadinde gtirextied 1 ng

MeMAines ahasearaieHd!yalivifesynrien BRIk PHRE?Fale:
A sﬁ)@tem as claimed in an% one of the§rec%<\jwln 25_claims, comprising a

cefPIIfV R inthetbhéea dHhmliRR=udh e'dEsthafiit network

interfaces and arranged to retrieve the file pieces stored in the destination
mersaries aggdedapnkne Iz rette\er Aeypiesrs BPetRs tpregeding
thec ra%%@,ﬁl\ﬁhggein the or each destination 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.
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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 35protocol. - 22 - 27. A system as claimed in claim 26, wherein

each destination memory has an associatétl destination peer. 28. A

system as claimed in claim 27, comprising a 5 destination tracker

co2fected tsystdestamtiohawhedrki thadystoretioofiradker prracged hg
mMaiigiha regHe o ife BlesIPrasRit RIEPPRP YRR MSIRCTIF e rdd & is of

system as claimed ip claim 28, wherein the 10 destination tracker is

indOFSSIa R TREDE UebHRGicH Hed! 6 (RY LAl Fedl TR19EE) SR Lhat
clairhdd deaity oat vthaplevedind otrid ades epfatibasissige typr have
SOWige Bamerigs Leredbcan aesoftdted«cpmera arranged to produce still
and/or video images and to store in the or each respective source memory
image files indicative of the images. _ 31. A method of transferring a file
frofila sofir@y/@tEePo e sl it thd AlecdadRy Abiurnersrile prtds,
theagetichtepisiegti Fistering data indicatide o8 file desired to be
transferred to a destination in a source memory; providing a source
network interface arranged to 25 facilitate transfer of pieces of the file_to
and4rom the¥aHeB AemEARBPEAdHY 2PXIrARG o fediitatheceding
mesleriess , wperwdding each destimatomeneonyry Igtressasiediagddvith a
degfipftionmeipraHsitaracepRRaed fBeiliiRSOdenslealild network
pleceigto nd from the destlna.tlog rHemop(_lwhen the source networ

e{£ ed wi a

intd i Jees Al geassocIa stop "or terminal in a
transport system.

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.
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communication with the destination network interface; connecting a
source network interface in networked communication with a destination
network interface, 35transferring a file piece from the source memory
associated with the source network interface to the destination memory
associated with the destination network- -223 = interface only if the file
piece has not already been transferred to any destination memory,
wh2vein eachyfid eiecass ohyimacsfeamed bata tQGnywlestiedatioreach

mefRYi ARYIIhTIRNIBISP PR BRehEaBsIPHESdORSEPRSIFON peer .

destination memories, retrieving the file pieces stored in the
destination memories; and  combining the retrieved file pieces together
to Ritreatd thysieeifeasileccdathvatbsiinatdia 0 37..A easthad aiighited

in glaist PAatdBR"IERAdKEYIdREmERHEd deYiathEhIEQHFROMSE network,

co rising the source memory and the s{qurc&: Qetwork interface, 15 33. A
e destination, tr er arrange main alq d tecord of
method as claimed in claim 32, comprising’ providing a movable Sourcé

detice shtl ematteselhgaie HiRr&OHEGEe 1ERWELRRN in close
proximity to any destination network interface, the source network

intgigace J %g@@&ﬁ?%%i%ﬁ%{(mébeq FOMPA4HCAION Wit F‘B)F QF 1220
plurality of destination network inferfaces. 34. A method as claimedin _
claﬂﬁ%ﬁ'%&ﬂ? 3AraGkBhisitg ptonaRe pitedin! BFSodrcaeRbation
anpéeming attwurcentivedrkpmExtween the respective source

30. A system as claimed in any one of the preceding
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 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 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 file pieces 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 a file piece from the source memory
associated with the source network interface to the
destination memory associated with the destination network
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25 network interfaces. 35. A method as claimed in any one of claims 32
to 34, wherein the source network is an ad hoc network. 30 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 file2desired 35 to be transferred to
a destination, and the method comprises copying the files to all other
sounrctatebirss an hJifthehsoufad eepuaksubhshatcdachlaeady been

MeFpANdFelHies a%'%@é@{‘i%%ﬁ‘éherﬁ@h%we%e itP-dach File

metodasdamwgu1cam13 comprisin 5tmn§emﬂ%meﬂbsbawea1

thePd&ifite HovRALY sHFR BlEbRER: B c&'r FK AERataghmagmery:
in any on@6terirad B2fib 33, pireein thaveethedtohifaietersadintoa

Plurliip OF £ P\r0 USSHIMEIDIEafEnaRRTess Network comprising at Ieast

one source e\uce 40. A mq,_thi)d as-claimed UE ané/aone of, alm
% Ple es's OE éP |nat|on
39, compfising assom t|ng each soufrce device with a unlque

41MBRVREHBE asPdfimed in claim 40, wherein the unique identifier is a
unlque IPcnids@sdrikp4€hé methotcakdafide ipaeyese thgtme B1to

?!PBH%B%%@"H@?F]‘?%%I'”F 78 NSV L mﬂ]on network

|nter aces 43. Ame as claimed in claim 42, wherein the 25

destination network is a fixed network. 44. A method as claimed in any

on82f claimsestihiodt H s cokawiedpmovididg movable destpraiisamgtwodkviding
interfacRauchiibal By Mawrd fifLGRYINGioR AeNWeiprising the source

memory and the source network interface.

33. A method as claimed in claim 32, comprising providing
a movable source device such that by moving the source
device to a location in close proximity to any destination
network interface, the source network interface 1is
connectable iIn 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
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30 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, 35 comprising
ensuring that the source network and the destination network do not

merge when a network communication Ts &tablished between a source
network - 25 - interface and a destination network interface. 46. A

methed asulamedenteoyloreudficldivest3 e achS sonmeesimg porwdingc ludes

eagh feginationelyerkinterfarech Wildhe sareagrarialed identifier.
47. A method as claimed in claim 46, wherein said associated identifier is
an IP address. 1048. A method as claimed in any one of claims 31 to 47,
coRPrisiny asstiRdingachabiece kiened@WitBZ menpritSisrt,

ang pgaefFaitd ﬁgIeasésermr@sﬁeﬂmnemk%@ﬁ@éesjwm@egogﬁ ng a
tergH'Qarl ina trzinSﬁo(gt?s%stelrn. 15 49. A method as claimed in claim 48,
o)

orren r col. = . ) ,
wherein a'tTeas € of the déstination network interfaces is associated

with a train, bus or ferry stop or terminal. 20 50. A method as claimed in
angone o thepretding chinisadhdieinagclodestoftiobaieod2has aBs,

asspeigteg plyjality inail Ki 51
clamﬁnﬁﬁnyﬁeﬁc alms%ﬁgﬁpf?(%}é% gﬁgﬁgﬁg%réﬂ@i%@j@IOf
deSRHESReRakvayks, each source network™comprisSing at least

one source device.

40. A method as claimed in any one of claims 32 to 39,
comprising associating each source device with a unique
identifier.

41. A method as claimed in claim 40, wherein the unique
identifier i1s a unique IP address.

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
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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 30file. 52.
A method as claimed in any one of claims 31 to 51, comprising
transferring file pieces between the sourc@network and one or more
destination memories using a 35 BitTorrent type protocol. - 26 - 53. A
methde ef atemaddn angesktiofatadions 3tz kcaniesifgpeaviding at
least some of the source memories with an associated camera arranged

to produce still and/pr videq images, and storing image files indicatjve of

hel8 mabied b A I ALTE s Ait¥e MG, C1aims 31 t0 45,
comprising providing each destination network interface
with the same associated identifier.

47 . A method as claimed in claim 46, wherein said
associated identifier is an IP address.

48. A method as claimed in any one of claims 31 to 47,
comprising associating each source memory with a mode of
transport, and associating at least some destination
network interfaces with a stop or terminal iIn a transport
system.

49. A method as claimed in claim 48, wherein at least one
of the destination network interfaces is associated with a
train, bus or ferry stop or terminal.

50. A method as claimed in any one of the preceding
claims, 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.
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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.



