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Title Direct Currency Conversion Technical Field This
i nvention concerns direct currency conversion, that is

W@nioe/08i1D£ currency conversion at point of payP€nAUL@s/000983

card transactions. In particular it concerns a nethod
for operating equi pnent associated with a financi al
transaction. In other aspectslit concerns the

equi pnent itself, and a nmethod of preparing a tree
structure for use by the equi pment. Background Art
Titledi t cards, debit cards, charge cards and vari ous

ot her types of car dﬁn%(:{ecuﬁ%gﬁtoﬁgmﬂﬁers to make
purchases or to obtain cas ese transactions

generally take place at a nmerchant's preni ses using an

BédnidaPPietd Poi nt of Sale (POS) device, and during the
transaction the device comrunicates with other parties

to obtain authorization for the transaction, and to
’Hmstm@hﬁmmheommmmSEM£m0huﬁundscbwnmmOMeﬂBmsEoﬁ@DH@bC currency

(t:ogaﬁ%rlrﬁr?)rg?alg ggltnt ofﬁ‘%&ygﬂeﬁ {cﬁr 3{@%5&%55 t I'H!:Iﬁglelt H&idéﬁls a method

I ntermedl ary
foe ropbiating ermmqnh @ss@agitqqigwithtaeﬁﬁmql%ﬁg}nsqqi@pd In other aspects it

&Jn@%ﬁol lﬁage%qlls.lﬁﬂnéhft iR431 RASSANEY 8F FebardiY £ 16 BF®JtEe for use by the

car sonet | mes wi sh to conduct transactions in
HUWBPRIgn country using their card. In this case the
nmer chant would normal ly use a particular currency,

i.ch, the case of a retailer, would generally be
ﬁhgq¥BEE$A€Errency. The credit card woul d al so have a
currency, which would generally be the l[ocal currency

e edH’ct <§atr<?1ss Subi Qaﬁ@nghar%géﬁ‘agtah@ Rakibls ofhef tﬁe@ﬂﬁ%ﬁds%& used by

urtenc are differe he curre
omstmerst toamslse DRSSO LATEOLRD L Bl rﬂw& tigpsqctigns geilerally take

PREE BARtmerBRht VoKt HisBPRSAE aSelSdtfohic P@@etolﬁéﬂale/\/(RCDS)adevwe and
exchagge rate on BE § red|t card. s ate

dupinge 1By EHRIUIR ¢ cofhmigh SHRD oY TR, o, obtain
KithekiZagioh €orcte tragsaetion, rant he indtiate eh[tﬂyansfertotﬁ dundsrichm lye customer

gogtﬁ?\e/ ﬁé&ﬂ%ﬁ% " 111}1%5 grtacsua%{lg&c%kealﬁgceagﬂlg LdHp@eCetuifiRént without the

intermediary of a merchant.

With increasing international travel, globalization of business and electronic commerce,
cardholders sometimes wish to conduct transactions in a foreign country using their
card. In this case the merchant would normally use a particular currency, which, in the
case of a retailer, would generally be the local currency. The credit card would also
have a currency, which would generally be the local currency of its issuing bank.
Conventionally, for transactions where the two currencies are different, the currency of
the transaction would be the currency of the merchant, and would appear as such,
together with an exchange rate on the credit card statement. Dynamic currency
conversion (DCC) allows a transaction of this kind to be conducted in the currency of
the card, by detecting the card currency and applying a currency conversion at the time
of the transaction, so that the cardholder sees the value of the transaction in the
currency of the card, at that time.

In a simple example of a purchase by a holidaymaker, a POS device would detect the
card number and extract the Bank Identification Number (BIN). The machine would
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of the transaction, so that the cardhol der sees the
value of the transaction in the currency of the card,

w@roobketio4i ne. In a sinple exanpl e of a purchaBeT/Ay2m5/000983

hol i daymaker, a POS device woul d detect the card

nunber and extract the Bank ldentification Nunber

(BIN). The nmachi ne woul dassod ate the BIN with a

currency, take this to be the currency of the card and
conduct the sal e/purchase in the card curr cg.

BBt shser&m)wnh hecurigne tialenthisrfoerthe §vrr%r§pfé>3 {ihig ¢pd and conduct

th& ¥4 é@&&&ﬁr&ep operating equi pnent

assoc ate a financial transaction to determ ne
t he currenC|es avallable to be used for a card

DisAosaeldfhe BiieRtioh hat equi pnment. The net hod i ncl udes
t he steps of: Presenting a card related to a

custoner's account. Recording a card nunber fromthe
Ieas first Appdcy itreginsbiitionr is pamethofl foheperatieg purp@ent assepiated with a

f%l{ﬁ%glé'lft aﬁgeﬁc‘]liﬁ’l()ﬁ toaﬁéjceﬁﬁihg 'L 'c‘?ﬁ'llehé’leQ r:Q6®sbid N Behabed for a card

tree one tinme to arrive at an

teansaqtmsmg thatequipaent o@&FnﬁhPﬁ inchydss B stens Ael at ed to

the CP&re&%@lﬁg aQﬁrd REt<EUS laQiBlonger's asdbuat count .
Det er m ni ng (ﬁu”ﬁg of, the,custoner's card

accouﬂ?cor@aﬁﬁ‘aw ‘?IPF%Wd of the customer's card
accouplp I\Mdghalbﬁﬁpm ofitifeecard muenber ¢s agresdutuerns,rad duggmatically

e r _
]arlog?sgﬂ]gﬁﬁ SV\Q}? e t}%r owqugt d @ﬁ? (:'[_‘6(: ?ﬁig&?&? glﬁ gnd node of the tree
e evith 1nformet1m wisod mrthe emgq:rwg off hoRIGHPIET B e account.

str ucf)g{eﬁnin?nr#‘ﬁlg lahﬁfelﬁz fdf%@&.fston@ér@%ﬁrcloeﬂ:hb‘lnﬁat a

containin rmalon rel evant to the curre qu
isr eé?ampauhn& thes CREPRSY] aﬁe he susiered ﬁ?rd\/\ﬁc@%nr}t Wétﬂ e ¥ more
PRPRICRY ir&ieféﬁﬂﬁleﬂ(fo@cﬁ@e qéipmicht. i S 1N mippl ng BINs to

curre cqdes. The e

e S 2 e BT TAPE Fche PlpeSpes s
aﬂiiieﬁmrﬁerﬁsaom ated with tel ephone or Internet sales.

In the case of tel ephone or Internet sales the card

details may be renotely nmanual | {Msent ered,. rat hg}{
Temdrsing dranglcal ee siyuetnes sqhizhhe fHigssniinAe o éata Containing

information relevant to the current enquiry is read. This is especially beneficial where

the mapping is many to one, as it is in mapping BINs to currency codes.

The equipment may be a Point of Sale (PoS) device, an automated teller machine
(ATM) or equipment associated with telephone or Internet sales. In the case of
telephone or Internet sales the card details may be remotely manually entered, rather
than read automatically by the equipment from the card .

The tree structure may be downloaded and stored at the equipment. In this case all the
other steps can be performed at the equipment.

Other determinations may be made from the card number, using the invention. For
instance detecting local cards, or trading area cards. This may be of use for instance in
controlling qualification for tax free shopping etc.
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The tree structure may be downl oaded and stored at the
equi pnent. In this case all the other steps can be

w@erbooited at t he equi pnent. O her determ nat i POIFATR)P5/000983

be made fromthe card nunber, using the invention. For
I nstance detecting |ocal cards, or trading area cards.
This may be of use for instarce in controlling

qualification for tax free shoppi ng etc The equi prent

eneral ly conprises a, card reade n%
'ngcﬁélé@@@ﬁm BPRETHBEPIISSS BT e&r?dc rPfP??F%OFfaB% guemory, a
pml@ertaha% Ul Mk RES ma/trmtmmmmay e istogedimrthe ;uemmry ethe form

of e A e ey e es SRy Pt (RSO 68 LBk e pure may
Hemmﬂt:d withedestrpcodes or encyncyodds. The step of
s%p oP{l&%x{]ﬁg% es a?f@:ﬁl 1'1198@ Q@rlﬁie}‘pretm% the codes at the

| nt Al ternati vel
iipds: obltemytivonchBSHLMAERYPD é@@l@ﬁf@%ﬁﬁ@ﬁg JUCI, &5 e the

édaecoaa% L& Btacbuh‘%ﬁl‘y &bdledn GHBERENSY tas1de i n an

ancillary ta The conparing step nay default to a
predeterm ned currency in the event that a match is
TKEJMmpafrmg stepshay defatibeo 8 ptéderrminedenoynef intthe eeantithat y match

t | t
Ny e
Abwinatévelyyand sle&nSIplraqtddlsffgmnct Ad cmgmc@wf the edid pg@devn;?emay e

?ﬂl@’eﬁnkoreﬁfehgﬂﬁ&n[é@st €RoifRY @hs GeRGatt %@M@éﬂ raté$18nay also be

rocessing and currency selection by the custonmer may
5— a¥de the printing of a docket for the customer's
approval The docket may include the price in the

’g]eﬁr’I {nsggélgl ct edeng}z gqlﬁcgmélx%h@a;cél\s/t%gfe ma t%% Ermtmg of a
dinuk‘etefo@ theyushenersppprodl. f The ds@cei: mapriaglade thg mlce in the currency
%iec% %trrgnt Lin BE o ttﬂf GHELOYBE 1 h% as Wéllaa{éocﬁ@ @{cﬁlange rate, and

e Thvention 1S equip t associ ated w t

ali ﬂrm@ imanbens anayale Faptured ﬁ@frmsglm PIPAEIHE @ FAEHER!, for the customer's
ter processor and nenory, a printer and a user

interface, wherein a tree structure is stored as a

file in the menory to process a nunber read by the

BRksbth&aghpectone ibi/dntlah 1@ ctiifehp agsociated with anfipambiad dhasaction

gc%mt)rgsﬁ%% "a° Car Or%g er, compu [’ %rrggetséo(%nax{de lrr?etn?&y,t Q finter and a user
interface, wherein a tree structure is stored as a file in the memory to process a number
read by the card reader one bit at a time to arrive at an end-code of the tree coded with

information related to a currency.

In a further aspect the invention is a method of preparing a tree structure for use in the
method and saving it as a file, then downloading the file to the equipment associated
with a financial transaction where it is stored for use in the method. The tree structure
may be refined by removing duplicate nodes, mirror nodes and single sided nodes
before being downloaded.

Brief Description of the Drawings

An example of the invention will now be described with reference to the accompanying
drawings, in which:
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In a further aspect the invention is a nethod of
preparing a tree structure for use in the nethod and

w@awenesins as a file, then downl oadi ng the filBCT/AULI&8/000983

equi pnent associated with a financial transaction
where it is stored for use in the nethod. The tree
structure nmay be refined by réenoving duplicate nodes,
m rror nodes and single sided nodes before bei ng
downl oaded. Brief Description of the Draw ngs
exanplig. bfis tthblockvdagrawnofnhel fupeipnsh cTEET cvaa {PRint of Sale
dsfgrence to the acconpanying draw ngs, in which:Fig.
1 1s a block diagramof the functional environnment of
a Poiffig- o aRinFYSeISeEFig. 2 is a binary sparse
tree. Best Mddes of the Invention Referring first to
cal .card transaction invol ves a custoner

[ 1. a
‘g?sg%?ﬂﬁsr?ﬁw Venfiol 1 o a merchant to purchase

goods or services. The nerchant sw pes the card 1

}ge':}re%ﬁ%qggtr tg)alflga deaaggfca?c \3@ kGRsakfo® vBN% a%uﬁ%eg ﬁi@s&ﬁmg their

rea e Car fr omt %
wad d 10,2 mexshanfetoduyehase BO@Et@rW‘ﬁ%% {Fhe @G?Ch%tﬁc%}’wﬁ?s the card 1

éﬁéﬁi&eag??éadgr gggl?cl?fs%'#ﬂt 4 $f a POS dé@iﬁe@t Eﬁe thaneakl e reads the
o, t he cust omer e _curren
§G TmREE du o e brad FORE SR %lﬁdc“%‘d% of the
éd%ﬁmﬁdﬂ% tcaredccbdntatThHeatw®ice inthed @blede pmahu the sosthatthdatstpmer in
r chan cust ore f currency, '
R oA A PN E LR A0 at ¢ GGl © gible

for direct currency conversion. V\hen the custoner is

acﬂe uﬂﬁoﬂ@l" iscﬁ (ﬁn@ltﬁ@ dé\m:@ rdaBiz&y @t g@tht Iﬁgrchéiﬁt%nﬁfcustomer
exc ange bein |ed he cost. I n

pefarénd 85e thyifaie G5HTBRHRY aﬁ@bghectr?aé%céwﬁﬁ%ﬁwzéﬂ eif%i %‘Eé% be eligible for

&t Bir&RylcBnPdrkiogr currency, and to confirmthe
exchange rate that will apply to the transaction if

t hey choose the currency of their account. In this
Wahen thé eustoisiboizeabroal thel device ihalse dbld to prewidel the gatetdiexchange

%)e;l%% Zpapcl edogncpt%f A& ih FEEIo¥ WSt AR i Honddr Ayt dMB 0§ Bether to
accept the price in either currency, and to confirm the exchange rate that will apply to
the transaction if they choose the currency of their account. In this way, the customer
is able to have full details of the transaction before receiving a statement from the card

issuer.

To enable this functionality the device 3 stores a binary sparse tree in a file. A treeis a
series of distinct pathways, each made up of a number of links between nodes. Each
node would normally have two outward links representing “1” and “0”. So a pathway
would be a binary number made up of “1”s and “0”s. The pathways are made to
represent BINs in binary form and end in the currency appropriate to that BIN. It then
follows that if a BIN is converted to binary form and mapped on to the tree, it will yield
the currency of the card carrying the BIN.

Fig. 2 is a simplified example of such a tree and has been generated to decode the
following four bit numbers 0001, 0010, 0011, 1001, 1010, 1011 and 1110.
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To enable this functionality the device 3 stores a
bi nary sparse tree in a file. Atree is a series of

wale@biossav4 pat hways, each made up of a nunber oOPCT/ATR®S/000983

bet ween nodes. Each node mould nornally have two
outward links representing "1" and "0". So a pat hway
woul d be a binary nunber rmde5 up of "I"s and "0"s. The
pat hways are nmade to represent BINs in binary form and

end in the currency appropriate t h t
I gan ke Rk DI BERGTF o BBNARPEEER 1o rizplyad Bt SHEh fgde ther
Ql@cﬁu@ntt@ %etrﬁzﬁﬁl Eﬁ;ﬁ nwohimg hembert bey i:(m'lerr , énprpcedsed by the
carr he '
O b, Moo B, L s 0
fﬁecm&e d:fhlee frevé mm fudlofrothe plath tomodd éfzs (Hod it be@gi'@" it would have
r%ﬂ %&ﬁ A, tjoorilogb ng 13308k 32 4Q dekt 5&Po'OR BEER fdmaw the tree to

Ot “appear 1 n the tree. "
rewle R4noBlke nigrkit '8 i Bieddpylollewithe &isete nN9de %% %%nal bit "0
foﬁsaglﬂé%%tw‘%f ourfeRy é&ﬂeO'GBls' d@%ﬁ@@.ﬁ&@% bMotehﬁatttheeee does not

one bit at a tine.
aain iy Sepd ol pQesp e GG St AR BCT-PERo B Bfers il rsul
hr@@uﬁén@ooeﬁ foawdt he path to node 22. (Had it been
0" it would have followed the path to node 23). At
node 22 the next bit "0" is used to followthe tree to
Suathen tPot. is Fexeerated frohi inforfiatios pravédediby the Fardwetwsks ¢ §for instance
5 t ' { r {
’gbsg rog ﬂ\&(lgc T go%gélb_)'}@éel\péd 1é§19ﬁ2% ‘%\ﬁl\{bst 2%@1@1 a?? c}qﬂgert irﬁgarmatlon
wiéy inaelademcaidn tapyrgedes- éﬁ*i%P BefsERtiont IR & oflfp apisifion that
Rl p1eSt AUk diR BRSS9 thelpoagertdiere wi I | result in no
currency bei ng found. Such a tree is generated from
i nformati on provided by the card networks 6 éfor
Onsd abasic Yies haobeddPenetatddoit iapiooessed e ambdr b times to compress it
ui.ng I
t)%?)%ﬁlpg all?ggrl P li‘éggle%ggs OfREL ¢ %@5% %ﬁ@eéééseére exblﬁlned below:

O currencil es ation Is
Basthduplitite eodgsearatreoavada i vcaeds 5 38 Foare fhel e theall other

56dey! g’ @E Y 'Bd@ih S mQﬂﬁﬁd 3o amk Gt AT ?Eerhﬁé?deblg Q:Bn be deleted. Next

gene processed a nunber
nr@mrr@sigs e 1SRG A O4FS hayg twp Ao piesT QB0 gy Hlugs. If the
EATPAI8SSInGHe RHAS ABIRS safi€thRK pPhanoae pbiatingvto thermirror can just take

ﬁwpl | cat eod{e] %gﬁl%éﬁ{;tg%{ hgﬁlgﬁeo%g%c{ B%c?/\ﬁ no%% E&mrg hﬁg%ee space. If
rm@u drieesilet of Poodet hata eludisenh po uedeBZ@ gerbdlad abdq ean be stored in

0| n éarcgr ’{‘]%d&ﬁnu@’; &151?5%\6?& 1s%#ea'ﬂ9fjﬁﬁtﬂhﬁ)’ﬁn&whanges can be

enc
effected Compression is also done as part of the back—office operation.

The tree is prepared for a POS device to use by saving it as a file, and it is downloaded
from the specialist service provider 8 to the device 3 over the Internet 9. Of course, the
tree may be downloaded using PSTN or any other communications media. Note that
the original tree contains memory pointers. If there are 16384 or less nodes the whole
tree can be stored in less than 64 kbytes. This is important because then each pointer
can be replaced by a 16 bit offset within the file. To ensure that reaching an end-node is
correctly identified, all the end-nodes are moved to the start of the file. Then if an
offset value is above a certain value it is known not to be an end-node.
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two values in the node are the same then any node
pointing to the mrror can just take the mrror node

wo 200600316t ead. Si ngl e si ded nodes can be st orBGI/AL2005/000983

hal f the space. If only one side of a node has a

val ue, such as node 26, then that node can be stored

in half the space. The conpréssion process is repeated
until no nore changes can be effected. Conpression is

al so done as part of the back-office operation. The

T éeerirmnpthesarrencyf ofa cardaselgeted part o8 thes@rdpumber fﬂj ipgtance the
]?ﬁ*l ﬁmfn'blﬂe is %@eﬂs&d 't1§cog eo?rg@ dtafdn nf'h% hernepebiaath sit each node

provi d he device gr t he ] nt.erne
18

dspending ofr 8@ Dit Hadves 66 e gUREeTg AR B aRe AP a*i9§?1\|lf the card
RibePishel (Hifdrvalue a0l O)the p@dltarrivatae is GERP t Iﬁhlmnc:g codgs do not

LSS SRRk RRUILAE of e ST CORE BRI contd b
fidschedtthere, Mhniisstirweicopoiry andesh doabisecash the wsagthiige) Hedree may
r%ﬁlﬂackr) gmfl% ltn?aﬁgﬁlgg% Qsta]’:ﬁlsﬁ'tge %%gx%‘fohafé" duicAcy R6dd.1 IRr ek@mple a

IS correctly

douhy iepiledar Ewnoa baléha-meRped tartee FatneaMose empligaipd sitations

Quid 4160 Siidefor Theck vhdre PBEGGT batklisked § catidviea US dollar account.
certain value it is known not to be an end-node. To
determ ne the currency of a card a selected part of

THefigmethl mdﬂbﬁth,e tfaﬁﬁadtlbﬁtnaaydﬁ thirengBd Dy ther®@$ devise, or by a server
t r av e ed t g%rﬁi C}Qs%e} r fl?ei ]ﬁbglﬁegﬁe BFﬁle%QfV][eFﬁ%g REARS Barticular

bt va
dauarbdatedﬁts IDGCt wmse&tmml @ndatstwee it jrr atPECcgniistisalfep pagket for
Y; Ayl Ich e bank d
&%%B'g&ﬁ{ortgﬁ ?G@ (%}3 nece?ggrc [ iInlééa‘t§1g’a3{§yt 0 T e or e
T Th%aaqkﬁte@ay Ry SeABf AieR B PregRed- be
presented there, for instance country codes. Li this

BB B0 5o g
{he 'D @R abpreton carodettidey toc cratey élmtrreFtraamug owcmdvebélermp\péfd On the
otﬂer Handeggle %é\{?grhaﬁ b ‘fe%ﬁecg kil Qf] rE@ddu e An incentive

erea ritis I ssues a card
Iﬁv@graal US dol | ar account. The financi aI SI de of the
transaction may be managed by the POS device, or by a

ﬁlgqr,:\iglrge g,]; q%%llg%pé, & e“%a O%eég]?é %g[r:f%%%p ggﬁeasured include,
T&kBhBMbED oD@QeItypd’lﬁaﬁiajcnm, ; dioth] stvomteer i df potertiaDIBCC sale-type
’%ﬂgs%étﬁ | Ca]L&E al Bak ﬂ% actua?ﬁ)d(f ‘:35]1% egfrﬁﬁa n&hel“cl;&cva ue of all

i'sTconp
sadstype mansm’wnherqua]r value 'ﬁfqoopqttllab ysalgetyg@h fapsastions ; Total

&0f- 8f S&RA D @Le. l'ﬂ§;§‘edtramsac’uons ; Total number of refund-type transactions ;
Total number of potential DCC refund-type transactions ; Total number of actual DCC
refund-type transactions ; Total value of all refund-type transactions ; Total value of
potential DCC refund-type transactions ; Total value of actual DCC refund-type

transactions. All amounts are in base currency of the PoS device or server.

After a successful transmission of a stats block to the rates download host all the stats

counters and amount totals should be reset to 0.

Pre-auths and supplemental pre-auths should be ignored for stats purposes.
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The data allows for the performance to be nonitored.
In the event of poor perfornmance the DCC Qperator can

wale@baiesivpo carry out re-training or renove t hePGEAURW®&N00983

On the other hand good performance can lead to
activation of a reward under an incentive program The
val ue fields collected to enable the service
performance to be neasured include, Total nunber of

sal e-type transactigns ;. Total nupber, of
Adireifiadded ta hayalue i0bAR existreg BpnsAcHAe Fhaypd Eedefhne el b5 Just the
&5 ol But hé’tﬁi‘aa&iﬂeﬁﬂﬂle trdﬁ@ﬁ@ion\b@hﬂﬁ Hifwexkt ifsatipi4 3 pempletely

transacti ons ; ot ent,i a
paEa pergndon it PBo Mt et BRDERHT @ls 2oy a8 finkaehn should
decansat thomspropriaot witaln ambdecrerhemtahe mppromﬁe counts Potent1a1 DCC

éﬁﬁl@’%g(‘t%ang&%tons I&%ﬁ'm%ﬁ[ﬂ@%@ﬁ% t]PaQ ncﬁln%féfaé ehglble Dacl:lg may or

ransacti ons of actual
mf/mwbteyment@chns%céw d6eC; qupbifiad tipapaglons refprs to transactions that

%%Cl:ilf? dist YRE teligihi Ghil ORere: adRp @H el lé@nxfbflteﬂOt dRtrhidlal non-DCC

ref und-type transactlons '
DS TRy P P aaeT e b Gfahauity 8t ofl BaRC cigivle
Lenheasy paffixt s Moo SeodgniseEbpthe BCU enrrerfytrecogaition module.
successful transm ssion of a stats block to the rates
downl oad host all the stats counters and anmount totals )
Altbotigh the inesmiont fos beePdescailbed svithmeeferangs! tone pedicular example, it
9{0%1@3)% ac‘]%p?m%la&j tﬂ?ugﬁfg}? redafitls 8tebsssil POBGSinktaht®) a simple

e va an existing transaction,

redificatiop @hthe flesiznitalSthlbytes psing d o bih ngiess llow fhe maximum

ﬁ@fhbéﬂtﬁfrﬁﬂsmo BdiBclehii3865538) K ldlko poiRibRy &Y avioid moking the end-
is acg1 | ete aratetransactlon it should be

podesiie thealarho " sale. A void transaction shoul d
decrenent the appr opriate totals and decrenent the

appr opr R ' i ati
2P B e SRR BRLEL G AR bt s varinins
a:@ttolelm@dlﬁp@oaﬂdmnﬁybmrmaﬁ@y tqghe b@va@t@@ptaéds owa lylmthe specific

%’r?ch Wﬁﬂoﬁtrcﬁs@% | 58 th@fsﬁl'i'ﬁ otr‘%cblgéiﬂﬁ et inQBstidnha broadly
as DCC el |gD e and V\ﬁlge acce

6. ciihe DS SATPORBRETBLEEeg PSISTPiPols b SHErdgall respects as
[1ﬁfsﬁat1¢@aﬂdrrﬁiﬁs§gﬁidu@as t hat d| d not qualify at all as
DCC eligible i.e. the card prefix was not recognised
by the DCC currency recognition nodule. Although the
i nventi on has been described with reference to a
particul ar exanple, it should be appreciated that many
vari ations are possible. For instance, a sinple
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nodi fication of the file size to 256 kbytes using 16
bit indices allow the maxi num nunber of nodes to be

w0 pwseeded to 65536. It is al so possible to avPitTAU2005/000983

novi ng the endnodes to the start of the file. It wll

be appreciated by persons skilled in the art that

nunmerous variations and/or nodlifications may be made

to the invention as shown in the specific enbodi nents

wi t hout departing fromthe spirit or scope of the

Chaoast i on as broadly described. The present

enbodi nents are, therefore, to be considered in all
respects as illustrative and not restrictive.Cains 1.

A nmet hod for operating equi pnent associated with a

f i nanﬁiirﬁéthbd a&sapératmg tQuip@ERy ﬁﬁsﬁﬁa&h ewithuiar Smepic$ transaction to

I bl
o G R e
mmﬂmt; thgnzet]nmhdcluéd:sethedtep@oﬁ custoner's account;

feCOf,gﬂreQeghﬁg%%@l%@%af&l%{epga&%ﬁm appl ying al | or

a tree structure, and
auton@pbltdmg e sumbe figikaeardunber by the tree one

bi fj 35 pptyi Eﬁg 'Xﬁf $10paat bf MR @frd %ﬁg@@ﬂ t&ﬁd&eoitrubhﬁée ,fandeautomatically
coded, W i nfor tlonre ted to the curr

PIOSEBigthat AT HE S5 S ONfetibF WPRAC AHTEYCA AT SR n"a? 5 the tree
tated G et mfﬁi'mwom fell slechtucthe btirermyryfahd cuytonhes's (camdr%?@n@}ntof

the c t oner ' t W ' .e

curre e%‘%mi?lge %lrg %‘i ’th;%cu‘é‘ﬂohﬁ ggﬁd%%%({r@{ wher ei n,

t he cmmpmrgoﬂlel aufianay eof thef pustemer'sc ardegrepun, With one or more

i, %ﬁﬁ*ﬁd?%“%@%‘f&é?ff?ﬂ%ﬁéf%éﬂ he. equ prent -is

one oWhelEflliPobe‘?t CORIPEATaR (pYSyiey HiflErent AREYES tpé(&'ldmg direct

Elﬁlrér@?;cﬂﬂ@i‘h&@se(r@l&@ or equi pment associated wth
t el ephone or Internet sales. 3. A nethod according to

claim2, wherein, in the case of a PoS device or an
2. A method according to claim 1, wherein the equipment is one of:

a Point of Sale (PoS) device,
an automated teller machine (ATM) or

equipment associated with telephone or Internet sales.

3. A method according to claim 2, wherein, in the case of a PoS device or an
ATM, the step of recording a card number from the card involves the equipment

automatically reading the number.

4. A method according to claim 2, wherein, in the case of telephone or Internet
sales, the step of recording a card number from the card involves remotely manually

entering the number.

5. A method according to any preceding claim, wherein the tree structure is

downloaded and stored at the equipment.

6. A method according to any preceding claim, wherein other determinations are

made from the card number.
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ATM the step of recording a card nunber fromthe card
i nvol ves the equi pnent autonmatically reading the

wovhees104t. A net hod according to claim2, wheP&i/AP2G05000983

the case of tel ephone or Internet sales, the step of
recording a card nunber fromthe card invol ves

renotely manually entering thé& nunber. 5. A nethod
according to any preceding claim wherein the tree
structure is down| oaded and stored at the equi pnent . .
§. A Hendhrdarcsordingtp eoimfy wheseiadhe gther determipaipn it detecting
obAeEardet erm nati ons are nmade fromthe card nunber. 7.

A nmet hod according to claim®6, wherein the other
determination is detecting |ocal cards. 8. A nethod

gccor i mgethod adcaidingdio vhaan &, whdn€in ahé ethed eeerminatibn ¢ detecting
%%dgﬁt%%ﬁkﬂg trading area cards. 9. A nethod according

t'o aﬁyl%receding claim wherein the equi prment

conprises a card reader, a conputer processor and

REMOr Yo Rl deb S e a?g%&redir{% (g{ii%’g Gherekl? -the%c{i'ﬁ%ﬁélg comprises

according to claim™9, risi further ste

S84 19809 R CRRIBCIRIPERSE A8 dRETRYTY, FRRIFYANGA P5E ItTTaGe-

of a file. 11. A nethod according to claim10, wherein

the tree i,s .a spatse binary tree. .12 t hod :

405 or of Frgtiog e dinerie PR ¥, Squmgisunes e huFBcHop,af oripe the tree
tstrecttirede tlst mambryrie the formodfedilei t h country codes or

currency codes. 13. A nethod according to any

preceding claim wherein the step of determ ning the

ddr r edeipethed areasdingde elajm il wheseatthefee e spame HIngry frpe

end- node. 14. A nethod according to any one of clains

to 12, erein the step of determ ning the currenc
ijl.?fvm @@%@#@C% £118- 96D 10000 iLkWBﬁregl s ?r&ﬁwﬁé ethe tree
isttuctireadd€ tddedrwitlt ey cdles ok cBeh®dcodesor di ng to any
preceding claim wherein the step of conparing

defaults to a predeterm ned currency in the event that
d3mat & niethodoanedrding to any preceding claim, wherein the step of determining

the currency involves merely interpreting the codes at the end-node.

14. A method according to any one of claims 1 to 12, wherein the step of
determining the currency involves using the end-code to look up a currency code in an
ancillary table.

15. A method according to any preceding claim, wherein the step of comparing
defaults to a predetermined currency in the event that a match is found.

16. A method according to any one of claims 1 to 14, wherein, when no match is

found, all currencies of the card and device are displayed.

17. A method according to claim 16, wherein the relevant exchange rates are also
displayed.

18. A method according to any preceding claim, further comprising the step of
printing a docket.
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16. A nmethod according to any one of clainms 1 to 14,
wherein, when no match is found, all currencies of the

w@ 200d/0a104 devi ce are displayed. 17. A net hod aPCDAURNG000983

to claim 16, wherein the rel evant exchange rates are

al so di splayed. 18. A nethod according to any

preceding claim further conptdsing the step of

printing a docket.19. A nethod according to claim 18,
wherein the docket includes the price in the currency,

48] ectethethed dcpording ieaelpine 1 8.uvherpigythe fdoglkd taeludes e price in the
RErr¥iRly! sefeteli a8 SRARGR e caliBncy28F thé efBiphfedt &C®eN @k Mg exchange
to claim19, wherein all the nunbers displayed are

&dpt ured for use in preparing a statenent for the
custoner's account. 21. Equi pnent associated with a
Lhangi al fransaction, cofipri $4n ar, ag .

%erpu Hn%fl%(igélg%O&fllngnH) FEMOr ?/é’ g[hgrre?nntagr ﬁlgng'&%bﬁrg eC}ISplayed are
icaptered oeysevih preparinga statement fardhepustamersaoeadt.as a

file in the menory to process a nunber read by the

card reader one bit at a time to arrive at an,e,nd-cod(e1

8- t h&quinmeeng sagiat Withns dmaagiploiansestiane gomprigng a card reader,

CHmpaRE kir;ocgs%ﬁr éhdﬁ‘ﬁ%ﬁhgl%f, afpridfce RAd b Aigerdnterface, Silersih diteee structure
t he. met ho

for use | ccording to an ne, of clainms 1..
5519850 A VR ISTIEY 1y BEoes AduptheE g By Ty st rigghone bitata
diovento aadivend ah lead-fcbleof the triae cedpdi vabeinforamsion irelated taw thrrency.

a financial transaction where it is stored for use in

t he nethod. 23. A nmethod according to claim 22, .

VRer eifnmethodt ofeeparingor Beestructire fibinese ipythe spthqdgpcording to any
AUR o ERYBs 12696, arlll ak Bl tHO EHES siditFursiad &l e Sthef doRaaging the file

bef ore bei ng downl gaded. . . . .
to the equ&)meng asso\é\{gted v%th a financial transaction where it is stored for use in the

method.

23. A method according to claim 22, wherein the tree structure is refined by
removing duplicate nodes, mirror nodes and single sided nodes before being
downloaded.



