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1 A METHOD AND SYSTEM FOR MANAG NG PURCHASE
TRANSACTI ONS BETWEEN A CUSTOVER AND A MERCHANT
Technical Field 5 A nethod andj;system for managi ng
pur chase transactions between a custonmer and a

mer chant. Background of the Invention Due to

i ncreasing comodity prices, in sone cases, the cost
of producing coins 10 and netal val ue of coins

exceeds AgEPABD ANEPSYSTEIR ﬂrﬁmﬁ%é POREN;
consurr.gﬁs Sl nceiéN§ éﬁ%‘ig\q 6 Ué CHANT

heavy and bulky 15 There is a deS|re to alleviate

coin y | Qﬁhﬁ to conplete a purchase transaction,
it nay °8 #fable to elimnate the use of coins to

refurp t r r f the
I ﬁ%/ent ion 2%‘?’%2&%? ecgreﬁ%}%gm@%%ﬁ%% téaé'e%m Q/e Vi c'{Stomer
at | ek meiehagt t he probl ens descri bed above i n
relation the prior art. The present invention may

i nvol ve several different broad forms. Enbodi nents of

t he | BydkgiduRl of B Ihveptisile one or any conbi nation of

the different broad forms 25 herein described. In a

f i r st Digr odubréasingicotnhediyr @ised tin samveettskfnhedtddy bidgsduging coins
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pur chase between a custoner and a nerc chant, the method
including the step of electronically credltlng a val ue
representing the change in to a 30 custoner electronic
pur seGarygrast handiey gaisue algd atbiieles fiampechifitatand sonsumers since

cr edijh @fgd quaktied, Ry bEbHIQEBYY MU@Gky.ONi C purse is able
to be redeenmed for further purchases. 2

15 There is a desire to alleviate coin usage. Also, to complete a purchase transaction,
it may be desirable to eliminate the use of coins to return change back to the
consumer.

Summary of the Invention

20  The present invention seeks to alleviate at least one of the problems described
above in relation the prior art.

The present invention may involve several different broad forms. Embodiments of
the invention may include one or any combination of the different broad forms
25  herein described.

~In a first broad form, the present invention provides a method of storing change

resulting from a cash purchase between a customer and a merchant, the method

including the step of electronically crediting a value representing the change into a

30 customer electronic purse, wherein the value of the change that is credited in to the
' customer electronic purse is able to be redeemed for further purchases.
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Typically, the cash purchase may involve the custoner
payi ng the nmerchant an anount of cash that is greater
than a purchase price of the pprchase transacti on.
Preferably, the nmerchant may al so have an el ectronic
purse for storing credit. 5 Typically, whenever the
custoner's electronic purse is credited with the val ue
of the change owing to it, an equival ent anount nay

be debyjsicas), tHe0Msh RBrcRIRGhAyORidve thY! c8Rorfdr Hapﬁg kR GYBYnt an

mer chant . , The esent invention may be | nplenmented

Usi ngPROwRL At Ehat i eteatsrdiasin urchgsonyise gting urchiepe ransacton.
conmput eri sed system nmay i nclude a back-end server
comuni catively connected to a plurality of merchant
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regi Sfipde Pthelrélvahi k&kndn@ enabl e cash payment for goods
or 15 services fromthe nerchant to be processed. The

PCS device may be interfaced w th an access device
adaptfg ' [ f ot i t | :
oy ottt SR, ), 60 ifibherth dBod) 5 oERReRYE Fom.
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i dent dohinuialcativaly (dshhddledC®y 8. plurdiyyp bl ercdpantt tb?niﬁé@ @%$ may be
devi c [ d 1. cagrd reader an [ secur.e
55 acy Bty IRl R g PHiGes B Sl TRT nBARLDL B SRt
dedi datinispnae dgidelgingdede eepoiniabirce(PArdevice (eg. an EFTPOS
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r chan fronj rse. SO Y e access
el ce Nﬁ‘r:ﬁ?/ g g el i pe %ﬁof%g:fd't]%g 3 gc({e%g% I i aced
cont a#th-apgsesds tieviceradentédiar iiding andéer writngtto atdgadt orB®f. The
access device may be conveniently interfaced with the
PCS device using a USB-type connector, Firewire

connect or ol chidBasSdédr A §“sﬁ1%ﬁic9|]d"8-téﬁﬂe connector.

Typically, the access device nay be programed to
visually or audibly output instructions to the

customer via a display screen or speaker which may
20 (b} a stored value card; and

(c) a radio frequency identification (RFID) card.

Typically, the access device may include a smart card reader and/or a secure

25  access module (SAM) — that is, it may have a dedicated processing device
adapted for authenticating a smart card and also for securing the merchant
electronic purse.  Also typically, the access device may be adapted for either
contactless and/or contact-based interaction with the smart card.

30 The access device may be conveniently interfaced with the POS device using a
USB-type connector, Firewire connector, or any suitable serial-type connector.
'Typically, the access device may be programmed to visually or audibly output
_instructions to the customer via a display screen or speaker which may
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3 conveniently guide the custoner through the steps

i nvol ved in having change <credited to his electronic
purse. For instance, the accesg device may initially
pronpt the custoner to place his custoner smart card
in proximty to the access device in order for it to
be read. Advantageously, the present invention may be
5 integrated on top of an existing cash paynent system
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The back end server and nerchant term nals may be
communi catively connected 15 via a WAN, the Internet
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the custonmer obtaining a 20 custoner smart car

i ncl uf®S: an enbedded processor; a nenory device
operatlvely connected to the enbedded processor; and
a custoner electronic purse stored in the nenory
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such as a participating nerchant, or, froma vendi ng

machi f&. The Issuer may be

Preferably, the present invention includes the step of the customer obtaining a
20 customer smart card which includes:

¢ an embedded processor;
+ amemory device operatively connected to the embedded processor; and

+ acustomer electronic purse stored in the memory device..

25  Typically, the customer electronic purse may be implemented by way of at least
ohe of a file or a memory slot for storing information representing monetary value
of the electronic purse.

Typicét[y, the customer smart card may be dispensed by an lIssuer such as a
participating merchant, or, from a vending machine. The Issuer may be
30 responsible for not only issuing the customer smart card, but may also be
‘responsible for implementing a security protocol for the issued customer smart
cards to prevent unauthorized tampering with the electronic purse stored in the
smart card. | |




30 responsible for not only issuing the custoner smart
card, but nmay al so be responsible for inplenenting a
security protocol for the issugd custoner smart cards
to prevent unauthorized tanpering with the electronic
purse stored in the smart card. 4 Typically, the
custoner snart card may be either custoner-specific or
"anonynmous". Were the customer smart card is
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subsequent step of registering and/ or recordi ng an
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The a , each participating merc ant may also be require to have a merchant

electronlc purse initialised in the database of the back-end server. The access
device may include a unique identifier embedded in it which may be transmitted to
the back-end server to be associated with the merchant's electronic purse.

25

Typically the present invention may provide the step of enabling a customer to
voluntarily credit his electronic purse at any time. This may be facilitated by having
a “top-up” machine made available wherein the “top-up”™ machine may be
communicatively connected to the back-end sever via the WAN. When adding

30  credit to the customer smart card, the “top up” machine may be adapted to read
the elecironic purse contained in the customer smart card, process a credit card or
cash payment from the customer, and then upen verification of payment, instruct
the back-end server to credit an amount to the corresponding customer electronic
purse with the amount of credit purchased by the customer.

35




device may include a unique identifier enbedded in it
which may be transmtted to the back-end server to be
associ ated with the nerchant' ssel ectronic purse. 25
Typically the present invention may provide the step
of enabling a customer to voluntarily credit his

el ectronic purse at any time. This nmay be facilitated
by having a "top-up" nachi ne nmade avail abl e wherein
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abl e eeditidde efusaiwhen tarisferyingehariga ft custometsr oni ¢ purse
by purchasing the credit directly using the nerchant
term nal. The merchant termnal may for instance be
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effect
back- @ﬁd“%fe’?%rth? Gapsagliant m@h@esroawwp@qnawowév viratie POS
el ect temiiinal. PUhe eactéds tde@icd Ay Eﬁﬂﬂ‘o@rﬁhﬁféﬂ td aieﬁiéﬁ&ﬁen the POS
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chant 10 ensur
t he nERNSRARAIAR- Jhelaseass siaviee pay sther%aﬁtnt ¢ eoggarinedc foeprempt the
ciedi tustomeb® ficeWs QuabifR shiaRSidah bioRithity ARG @cdels device to be
custogﬁﬁymm& Typically, in use, when a purchase
transacti on |s made between the customer and the
nmerchant, the transaction nmay be conducted
conventionally via the POS } termnal. The access
devi cehemagcedzedqyios gnamaebbrticatel eecaistondee Bmah e;aﬁﬁg( reading and
term m#yinlquthé QB! ;q}?s Qﬁﬁ&@eé B hd%n CHB ROREsok " The access

r es ponse he cash pay
device may thereafter generate a transactlonai log which includes the following:

(a) information relating to the customer electronic purse to be credited;

(b) infformation relating to the merchant electronic purse to the
25 J debited; and

(c) an amount of change owing to the customer from the merchant.

wherein the transaction log may be transmitted to the back-end server in

30 order to enable settlement in real-time.

Thereafter, the back-end server may effect settfement in real-time by crediting the

appropriately identified customer electronic purse by the amount of change owed,
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transaction. The access device may thereafter be
programmed to pronpt the 15 custoner to place its
custoner smart card in proximgy to the access device
to be authenticated. The access device may

aut henticate the custoner smart card by readi ng and
verifying the el ectronic purse enbedded in the on-chip
processor. The access 20 device nay thereafter
gener@ﬂebﬁdélﬁtﬂﬁ%ﬁ@thmt ahfIGnt Wkl leREHMHIESU the identified
foll owi n (a) information relating to the custoner
elecﬂpﬂﬁﬁw purse to be credited; (b) information
relating to the nerchant el ect roni ¢ purse to the 25
debited; and (c) an amount of change owing to the

cust on@icalfyl PEaERs AR also WG tRé Budidher kledfsiClukRstored
I%g Wﬁ?mQSmErQQﬁﬁh%t d to the back-end server in 30
order {0 enabre settlement in real-time. Thereafter

t he back-end server may effect settlenent in real-tine
by crediting the appropriately identified customer

el ectin@aitan pubcibmdnis dof tiee EaEAnInvettio bakgendivey be 6ffeciidthn a

by d%|a§¢é@ﬂas%n myfngﬂeetﬂg cémg%ué Bqazhg nﬁrpfat.sr?st ﬂ%mn?m the
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acce<OMpuGiised sygigmabsed ferigdiemept g’ecﬁfgﬁ%h@r"e@‘)éc andii es a
por s eleliictate dperdtiohd) apfréacaust omer smart card. In certain
enbodi ments of the present invention settlenent may be
effected on a delayed basis. This may be the case by
virtye of r tations inherent

conpub ERPeL S ot Fahon §5 aprbion dopra i esos where
i nvemot drmerghzof terminassmay bekOmawhicitdy @inecctyuide eibackadnd server
appr Q@g,? ti‘c' rel:l!]\';er c.%ﬁlﬁﬁlﬁ:tsatﬂaﬁ ahd'Parks 84BRI co Vﬁt éécﬁtﬁ@%e &IFfémer and
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T o ettt Gurses Stiigd G babas el SPreE B O 1t 1o be
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tr an%@ﬁs‘éi d?é%gedcavc‘th%)cust@ﬁw&a%% 'i:grg i€ lﬂ%ﬁ?&ie{o %gl discrepancies

arising between the back-end server and the customer smart card records.

20 In the later case, even if all merchant términa!s are cammunicably connected to the
back-end server, it may be inefficient to frequently settle each transaction in the
back-end server particularly where only relatively trivial amounts of change are
frequently involved. Instead, it may be more efficient to wait for a predetermined
threshold condition to be detected before effecting settlement - that is, for instance,

25  when a cumulative amount of change owing to the customer exceeds a
predetermined threshold amount {eg. $2.00). Alternatively, the predetermined
threshold condition may involve simply waiting for a predetermined time period to
elapse before proceeding to effect settlement.

30 Typically, due fo the possibility of discrepancies arising between the back-end and
the customer smart card, the present invention includes the step of providing a
counter on the customer smart card which is adapted for tracking any unsettied
transfers of change between merchants and the customer.  Typically, the counter
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15 nerchant el ectronic purses stored in the back-end
server nmay not be able to be adjusted by certain
nmerchant term nals, adjustnentyof the customer

el ectronic purse disposed on the custoner smart card
is delayed to avoid discrepancies arising between the
back-end server and the custoner smart card records.
20 In the later case, even if all nerchant termnals

are C@wmaug@glrmmﬁﬁca&g fileOstdrB® in A GenfMd dSileVA the brhart
| Cl
tr ans%?é(i n@ﬁ CPyntereY 'rﬁﬁ'gﬁg%ﬁ'g g%ﬁ‘?ﬁéﬁ%ﬁg’ﬁ?‘w%l arly where

only relatively trivial anobunts of change are
frequently involved. Instead, it may be nore efficient
to wait faqe) aiforedadreidehifacy ol Mea®BRl dhico st hddnyet efb&ed
dg}ec&ﬁgmg fore effecting settlenment - that is, for

i istance, 25 when a cunul ative anmount of change oW ng
to the custonmer exceeds a predeterm ned threshold
amount (eg. $2.00). Alternatively, the predetermn ned

t hreshol d (opndhfdrmationreaiing the laneustiofiphangsviiat hasgiof ssen aettled
pr edef ahdtiBehoti me period to el apse before proceeding
to effect settlenent. 30 Typically, due to the
possibility of discrepancies arising between the
back-end and the custonmer smart card, the present

i Wvent i on (Phclinferestionhdstalingp efmuative intiowy o changaritasrmaynbe
the cohahi@mBE cSdidHidr bf meniMiisgh 1s adapted for tracking
any unsettled transfers of change between nerchants
and the custoner. Typically, the counter 7 may

include a read/witable data file stored in the nmenory
devi ce of (fheinéermption deigilig theRalancg ohihe custiRers Slerinais purse.
details of at least the follow ng: (a) information
identifying a nmerchant which has not yet effected 5

sgt t | ﬂ/ﬁﬁa@, in (:bs)es Mﬂér@rtﬁ’@dréééﬁt |ﬁlféhﬁﬁn| mayganb\h ®r @Hﬁ*fﬁtsetﬂément to

h tt
((:c?nqﬁlfe PRt 4 Z‘ﬁeaa‘éf%w@f i &“Séemsfﬁ'i?ﬁﬂt é?fﬁ\pggamﬁf pgfgrémmed to
c hangtamaticallyrargad sustymeynertart gandh eanguddtenteshether any unseitled

mer ChaRtdcBdns are recorded by the counter whenever a customer smart card is
prasented. The access devices may further be programmed to effect settlement
20 for any such detected unsettled transactions, if the predetermined threshold
condition has been met {eg. if a cumulative amount of change exceeds a
predetermined threshold amount). The merchant terminal may therefore transmit
the appropriately formatted transaction log to the back-end server as described
above, to setile the unsettled transactions. Thereafter, further steps which may
25  eifected includes:

{a) re-setting the counter of the smart card to indicate that unsettled
transaction{s) have now been settled; and

30 {b) adjusting the mirror electronic purse contained on the customer smart
card such that the back-end and customer smart card are consistent.
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(d) information detailing the balance of the
custoner's electronic purse. 15 Typically, in cases
where the present invention may allow for del ayed
settlenent to take place, at |east sone of the
merchant termnals may be programed to automatically
read custoner snmart cards and detect whether any
unsettled transactions are recorded by the counter

whenepget ﬁmﬁét%h@ﬂ@ﬁteﬁ&'@lﬁhe s.%gétu inventiBh Qﬁ&é‘hﬁ? not W& back-end
access deV|c further fo effe

ct
set t | ¥EEL 9 “F Eﬂ’ PRPdEIseh “tfet”gtf’f'%bs ﬁ'ﬁ%‘@f"f’lpétfe may be stored
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change exceeds a eterm ne amoun

met c haisess 4vise HféIVequhH@ﬁ%’F‘WB“%W'MW SNVH@ order to securely
appr ofat/atielty the otstantdr etlat tadsiagtiohpulseg to the

back-end server as described above, to settle the
unsettled transactions. Thereafter, further steps

whi ¢ 25 effected includes: %Q% re- settlggtthe
count L'So‘f’het”tf'@“@'ﬁﬁ'?tt*a 2P1E°] B Ui arangeaeqt ffiper i &8 ¥Teer on @
t r ansdaidyvied bésis), theaausessalavibenpay detiy et tiznslsBer( dctronic purse
afh uStf o slimePirhdrar b a0 Bt r%h%‘?glgﬂtoﬂt@ uR8 stoR8 in

cust omer SMart. card such that t

cust oRBACERRAYIBar d are consi stent. In yet further
enbodi nents of the present invention, there may not be
a back-end server at all. In this enbodinent, the

cust onpicaffy, &t eeettr@mecofnﬁé %trrasayst@@ &ttm Bidser @lvehton oy be
the smart ¢ Iectrom

t
pur soMRisrereh By abihiosvage Liiely e Pt G 0 e =
of5 t heerspmrvdioanenualig parfanas the methol isiep), oampe inshitle a cérepuerised

accesgsAaviveiéh nsy ea,/ stogramﬁtee h&RLridr@rihd n@thomaé dspgutbtgﬁically
an S ead/writ

cist oTEIST LR U TP Hlids st KOS 1 abifeton wit s
set t | @mpoteritesikeystepl Aypdcaliynthe osipeterissd gaestemtmcttelet krer backend
real -{djg¢ or on a delayed basis), the access device
may directly credit the custoner electronic purse 10
ofo the custoner smart card, and, nmay debit the

mer chant el ectronic purse stored in
Advantageously, the present invention may provide the administrator at least one

opportunity to generate a revenue stream. For instance the administrator may
chare a fee for:

25 (a) purchasing customer smart cards and for hosting the customer’s
electronic purse;

{b) participating in the scheme and for hosting each merchant a fee for
hosting its electronic purse;

30

{c) settling transactions on the back end server,

(d) making advertising space available on smart cards;
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the access device. Typically, at |east sone of the

nmet hod steps of the present invention may be

i npl enented by an administratop. Typically, the

adm ni strator may be include a 15 person who manual |y
perfornms the nmethod step(s), or, may include a
conput eri sed system whi ch may be programed to perform
the nethod step(s) autonmatically. Preferably, t he

adm ni stept ormanaying AKAXe a person working in
conbination wwth a conputerised system Typically the
conputeri sed systemincludes the back-end server. 20
Advant a?eousl the present invention may provide the

admi nl"st Pg¢osf biga dlf‘é’ﬁ‘sfheo?{%se”bﬁb%\"% RioYiges; & corapHierised system
r evenpegahnede périofm iahBhetnoe of ihe nathitd btk irtb@brdame with the

char en di68 b o v BN RUERAST g, cust orrer st

cards ing the custoner's electronic

purse; (b) participating in the schene and for hosting
each nerchant a fee for hosting its electronic purse;
30 (chn asibird bioadform, dmspreseantingsntion mrh\eddsaodompmdr readabermedium

g d) n@kisraan@qvc%rngmar %}ggérﬂa&ﬁptﬂa%r iR bﬁegm?%ﬁ%%tm s in

%({C ng I'n a second broa
pr es eRCOIARRE Y 6*?‘?’?15?‘ BPpdjioam of theyprsRRNEYIEN- sy st em

p{Pgramed to performat |east one of the method steps
in accordance with the 5 first broad form of the
pr eSeBiIeﬂD'ééell'ﬂtldﬂfbfthelma\ﬁngé‘ll rd broad form the pr esent

e B 8 R o BT Y R o
t he neatdied dgchptgmoﬁa preferred but non-limiting embodiment thereof, described
in connection with the accompanying drawings, wherein:
15
- Figure 1 shows a diagram of a computerised system which is used in
accordance with the method steps of a first embodiment of the present
invention;

20 - Figure 2 shows a flowchart broadly depicting the steps involved in
performing the method in accordance with the first embodiment of the
present invention;

- Figure 3 shows a conceptual diagram depicting how seftlement is
25 effected in real-time in accordance with the first embodiment of the
present invention.

" Detailed Description of the Invention

A first embodiment of the present invention will be described herein with reference
30 to Figs. 1 to 3. The following discussion is intended to provide a brief, general
description of a suitable computing environment in which the present invention may
be implemented. Although not required, the invention will be described in the
general context of computer-executable instructions, such as program modules,
being executed by a computer such as a personal computer, laptop computer,
35  notebook computer, tablet computer, PDA and the like. Generally, program




accordance with the first broad form of the present
invention. 10 Brief Description of the Drawi ngs The
present invention will becone jgore fully understood
fromthe follow ng detailed description of a
preferred but non-linmting enbodi nent thereof,
described in connection with the acconpanyi ng

drawi ngs, wherein: 15 Figure 1 shows a diagram of a
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ri er al gﬁscrlptlon of a suitable conputing
eéglr%ﬁn%ﬂﬁe $esent invention may be

i npl enent ed. Although not required, the invention wll
be described in the general context of
C Onp URaderriaX dicdliy add| €igi NSt thel Clirkto BMbodiiér @Slnﬁiéﬁr&h@m using a

nodul c%ﬁ'[puteﬁs%'dr%sétrg%el%%@ da Qélck%ng %QB&' @g w%%ﬁ |%czf‘ dﬁs a standard

gg:r;fﬂneé'rtop Patangta E’BWHMP@FGTC'MDNBEW@H% {2 cqrirgnicably connected to

Ganerthd bytk-ept 6gver ) 1A aANIl63s | ncl ude routi nes,
prograns, characters, conponents, data structures,
t hat

Each of the merchant terminals (2) include a POS device (2a) such as an
electronic cash register which is able to process cash payments provided by
customers to the merchant. The POS device (2a) is interfaced with an external

20 smart card reader (2b) via a USB connection, or alternatively, via an R$232C
connection. The smart card reader (2b) includes a contactless interface so that it
is able to read/write to contactless customer smart cards (5).

The smart card reader (2b)includes a secure access module (SAM) — that is, it is a
25  dedicated processing device adapted for authenticated interaction with a customer
smart card (5). This will involve the use of suitable encryption protocols.

. The smart card reader (2b) is programmed to visually output instructions to the

customer via an integrated display screen (2c) which conveniently allows the

30 customer to be guided through the steps involved in having his change credited to

| his electronic purse. This will be discussed by way of example further in the
description.




perform particul ar tasks or inplenment particul ar
abstract data types. As those skilled in the art wll
appreciate, the invention may ibe practiced with other
conmputer system configurations, including hand-held
devi ces, nmultiprocessor systens, 5

m cr opr ocessor - based or progranmabl e consuner

el ectronics, network PCs, nminiconputers, nainfrane
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di stri buted conputing environnent, program nodul es nay
be located in both local 10 and renbte nenory storage
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i ncl ch as an electronic cash
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The smart car re acce

Modul BETBARFVIce- that is, it is a 25 dedi cat ed
processi ng device adapted for authenticated
interaction with a customer smart card (5). This wl|
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havi ng his nge credited IS etectronic purs
Thi et B G SR etto BRIyt BT iptetor ik Rigoreh dotals

t he submitted manually by the cusiomer. The back-end server (1) will initialise a new
customer electronic purse which is stored in fo the database (1a) of the back-end
server (1)..

25

The merchants will also be required to initialise their own merchant electronic
purses and these will also be stored in the database (1a) of the back-end server
(1}. Merchant electronic purses are identified by reference to a unigue identifier
embedded in the access device (2b) of the merchant terminal at the merchant

- 30 premises. The merchants will generally have topped up their electronic purses so

that during the course of trade, credit from the merchant's electronic purse is able
to be transferred to the appropriate customer electronic purse in substitute for
having to physically dispense change to the customer. Customers are able to top
up their electronic purses directly with the back-end server (1)} using a electronic
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description. 11 " The back-end server (1) is programed
to, anongst other things, store and process both
custoner and merchant el ectronjx purses during
settlenment. A mrror of each customer electronic
purse is stored on the custoner smart cards (5). 5 The
back-end server (1) can be inplenented using a
standard desktop PC or the |ike having a database (1

a) | nphemeRnERENUBIAGuSIY sBel 4s9BIR® FIRH MBLIE b iHidrResH &k the
as ng&*disold Oracle Corporation and the I|ike.

The first %' ent net hod i ncludes the step of the
cust oner haV|ng to obtain a 10 customer snart card

(5) fromeither a participating nmerchant, or, froma
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nem)r ?{ ggteg lbgtwetg tlg%; |°lés Om‘:l‘J ﬁgﬂg Bﬁ ue 4 ﬁ!n ng t %%FE’EP%E semark card

snartﬂ%ﬁrd (5) the custoner is reqU|red to have the
customer registered with the back-end server (1). This
effected wth the assistance of the nerchant who
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(1a) gedit anparpaektodhrl catiesranging customer electronic purse with the amount
of credit purchased by the customer.

20

In use, when a purchase transaction is conducted between the customer and the

merchant, the transaction is carried out using the POS device (2a) as broadly

indicated by block (100} — (300) in Fig. 2. The smart card reader {(2b) is

' programmed to detect when the POS device (2a) is to provide change to the

25  customer in response to the cash payment transaction. The smart card reader (2b)

will thereafter prompt the customer, via a text-based instruction presented via the

display screen (2¢), to place its customer smart card (5) in proximity to the smart

card reader {2b) so that it can be read and authenticated. This step is broadly
indicated by block (400) in Fig. 2.

30

As shown at block (600) the smart card reader (2b) then credits the customer

electronic purse disposed on the smart card (5) before proceeding to generate a

transactional log for the transaction that will be sent to the back-end server (1) so

that it can settle the transaction in real-time. The transactional log includes the
35 following information:




(1). Merchant electronic purses are identified by
reference to a unique identifier enbedded in the
access device (2b) of the merchlant term nal at the
merchant 30 prem ses. The merchants will generally
have topped up their electronic purses so that during
the course of trade, credit fromthe nerchant's

el ectronic purse is able to be transferred to the
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for having to physically dispense change to the
custoner. Custoners are able to top up their
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infrastructure such as A RO whi ch shoul d be i nterfaced
wth the back-end server (1). It would be appreciated
that in al {cer natndv eheetrhamt e thsngef oWike tP RS @dtomer from the
invention, 5 customer smart cards are able to be
|nplenented anonynDust - the smart card is not
custoner-specific. In this regard, when a smart card

is issued, there is no need to register the
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available wherein the "top-up” machine is al so

ted 1o the back- 1
i at e FeS aHATEi kD rien R T toT Ao Rearbf on e
smar tba-‘?'S epdeaivef §) as indieated @ plogip(80MEt ignd Tius iadhiyst Gensmitting

read thd@asbabing e nkd Eac%nocweal(ﬂ% th@wpm@ &Mﬁ&tqn@sack-
cas

snmart. card acre
from¥He ew&'( @% 5 ,?E'F % %ﬁ?&t ﬁﬁﬁ'&fﬁefﬂ ﬂbrﬁa'\}'QF l*yl cgegfipg fhe &%pmp”ate'y
pay neifientifigch sustamesy elelieonizapksee byl tseam@mt bb chappetibwedarand, by
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4he ano P %re It ur chase he custoner.
he steps o sendlng the transaction al log, and, settllng the customer and

20 merchant electronic purses in the back-end server (1) are broadly represented by
blocks (900) and (1000) in Fig. 2 respectively.

Figure 3 shows the relative ease with which the balance in the electronic purse of
the customer smart card (5) and in the back-end server (1) are able to be
25  reconciled in real-time when a customer makes successive purchases from
merchants (A), (B) and (C) over a 3 day period. Arrows {X), (Y) and (Z) represent
- the real-time transmission of transactional logs to the back-end server (1) wherein
the cumulative balance of the customer's electronic purse is updated in both the
smart card (5) and the back-end-server (1} are kept consistent due to real-time
30  settlement conducted by each merchant (A), (B) and (C). |

In an alternative embodiment of the present invention settiement of certain
transactions in the back-end server (1) is able to be effected on a delayed basis.
In this regard, due to the possibility of discrepancies arising between the electronic
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20 In use, when a purchase transaction i s conducted

bet ween the custonmer and the nerchant, the

transaction is carried out using the PCS device (2a)

as broadly indicated by block (100) - (300) in Fig.

2. The smart card reader (2b) is progranmed to detect
when the POS device (2a) is to provide change to the

25 custoner in response to the cash paynent
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smar t inglades detailelefrat le2d Yhetfbllowingr edi t s t he cust omer

el ectroni c purse disposed on the smart card (5) before
proceeding to generate a transactional log for the
transacti op,t Ll be. t k-end _seryver

(1) so thg? F@%@ﬁ%5i£?$W§ﬁ$HgéﬁPhﬂgd@@%bHS%n”& w¥fﬁmded
r eal - #§tieMrhe transactional |og includes the 35
fﬁilomﬁng information: 13 (a) the unique identifier

of the custonmer smart card (5); (b) the unique

i denti fier nf ikibenatiB deRARG thedfdthurt df ChardB that R& lﬁvﬁégﬁtsettled

of change owing to the customer fromthe nerchant.
Once ?%@e??8ﬂ§§%W?%Wﬂﬂﬁlog has been generated, the
smart card reader (2b) will advise the custoner, via
a text-based instruction presented via the display

screen  10(cf 2aGpforniabied détéilfidgsa AANGISRE %n@ntr&hfmyl%etthﬁ may be
custo r 5 romproximty with the smart
cgfd g@%ﬁé?%f%g§8&$ﬁﬁgk?§mgggadIy represented by bl ock
(700) in Fig, 2. Thereafter, the nmerchant term na

(2) initiates settlenment of the transaction on the

(d) information detailing the balance of the customer's electronic purse.

Where delayed seitlement is accommodated, a predetermined threshold condition
20 is set is used as a reference point in determining when an unsettied transaction is
to be seftled.

For instance, the predetermined threshold condition could be that settlement of

unsettled reconciliation of transactions is to be triggered whenever it is detected

25  that a cumulative amount of change owing to the customer from at least one

merchant exceeds a certain level (eg. $2.00). Thus, whenever the customer

- presents his customer smart card (5) at a merchant terminal, the access device is
programmed to automatically perform the following steps:

30 (i) read the customner smart card (5) and detect whether any unsettled
transactions are recorded in the counter; and
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back end server (1) as indicated at bl ock (800) of

Fig. 2. This involves transmtting 15 the

transactional |log to the back-end server (1) via the
WAN (6) so that the back- end server (1) is able to
effect settlenent in real-time by crediting the
appropriately identified custoner electronic purse by

t he amount of changed owed, and, by debiting an
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(A, (B) and (C). In an alternative enbodi nent of the
present invention settlenent of certain transactions

i n t hie YBhietthes gabedipgnss of(thy presenh lpventien thase ey seithed tesk-and
del aysavdbasalh. In thif) altdthative @@Bé(ﬁmerﬁ Uthetc,@stblh&'sp@%bﬁb |pbrts¥ is

di t t tr
FO)LSr SL&%E? Q(ﬂaglnqﬁe gﬁér?% Ckseﬁ %ﬁ?ner fv%r?ha?]ﬁjegl (ﬁf&nlf: ﬁgrse is stored
cust ofdhe 35pas davige f {s)merghpat fefmisal. I thisoatiamgertent, the access

Provi gike af 6@ trRfchatit RRHBCInARe: B SAR irOoBEr 18 BRSW 1of Rbdire
(5) whi or tr upsettled transfers

of chrgﬁ%neg %1% e 'é%&r%s?%rﬁ Arart 8?@ @%éon’ccpﬁ?fa%ner

Typically, the counter includes a read/witable data
file stored in the 5 nmenory device (5b) of the
ciist oftes, @ rskitlemerd t4k&9 pladdiin ehisprepiémhanalditier it Rel-time or on a

count Riaved Als) deSacded ablice rﬁcfsy cﬁlrectly%ﬁe%h e MG stbRLI M09 purse
of the customer smart card, and, may debit the merchant electronic purse stored in
the access device.

25  The reference in this specification to any prior publication (or information derived
from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication
(or information derived from it) or known matter forms part of the common general
knowledge in the field of endeavour to which this specification relates.

30
Those skilled in the art will appreciate that the invention described herein is
susceptible to variations and modifications other than those specifically described

“without departing from the scope of the invention. All such variations and
modification which become apparent to persons skilled in the art, should be

35 considered to fall within the spirit and scope of the invention as broadly




(a) information identifying nerchant(s) which have not
yet effected settlenent; 10 (b) information detailing

t he amount of change that has Mot been settled by the
respective nerchant(s); (c) information detailing a
cumul ati ve anount of change that may be 15 owed to

the custoner by nmerchant(s); (d) information detailing

t he bal ance of the custoner's electronic purse. Were
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unsettled reconciliation of transactions is to be
triggered whenever it is detected 25 that a
curmul ati ve anount of change owing to the customer from
at | east one nerchant exceeds a certain |level |eg.
$2.00). Thus, whenever the customer presents his
custoner smart card (5) at a nerchant termnal, the
access device is programmed to automatically perform
the followi ng steps: 30 (i) read the custoner snart
card (5) and detect whether any unsettled

transactions are recorded in the counter; and 15 (ii)
effects settlenent for any such detected unsettled
transactions, if the predeterm ned threshold condition
has been net (eg. if a cunmulative anount of change
exceeds a predeternm ned threshold amount of $2.00); 5
(ii1) re-setting the counter of the customer snart

card (5) to indicate that




unsettled transaction(s) have now been settled, once .
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. bal ance cohtai ned on the 10 customer smart card (5)
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al | ow #0r SeEUAR of §t&ﬁ@étﬁ@e@é§8ﬁh frbr% 'a%h%ﬁrcﬁééecfﬁmr\acustotmer and

when set

Takes St iR SR oPlR i R Wik B anopie cusomer

or o&n #eolgit aw%s‘dﬂrbaasq@;fe siprge devier & siging) aredit gmd) the merchant with a -
di r ect myrclmniethictonicp@sciistoomRrediepuabbde By the NSIGRR, re@finglaR®or writing
Cust ON@lineydRdble s%%gdev@@ﬂmudﬁ% aud‘:@@ dTewJel%ﬁ%?@rf&pé?aﬁi angifor witing to
el ect ragé&hagrtsrg ShaLe m lf dn? cess devi g he
referenc PATE CPEet FEY St ng the change in to the
publ i cEBiwer glesionic ppres fm the metghant #@ﬁvmﬁ w:m 4nd Wdebifing thegnerchant's
anyio magiceonionhuirselto s akouOMRuiviiet ROSn anfinl ob lamabﬁmam cRBited to the
t aken. @St eledtfkip %eeﬁmﬂﬁe Value m cﬁﬁ‘%g@ thafi€ oriitdd Gia ih B8 customer

Pt o SRR b b Bl s sihne o ooronc e

part doF Siee selelnirdie r@ﬁﬁ)@r arage [devisr] aa¢) e meppherh gleghiopit gurerf is stored
endeavaslgly it toe avhese Hevich) | fsclitafiimmedeid traodfer obdratit @itactiydfdm the merchant

These ddeirdnice Gurkd) o NRe idtoritd | diccPMR’ BHéeAlE B akeckdd® dovice - without

i nventéoglpmg(%%ycg@g?m?r érékleédéteﬁ%rsceptl ble to:

-variations an
"specifically described WI t hout- departing fromthe

I'ons I than those

scope of the invention, such vari ations and

modi f.i%at i 8" @k dﬁi@‘é‘bﬁé’“ﬁbbﬁ?%’i the fpagiag asies waling |1 oy poriable

- in theteade deddsolbrobhides 8Bess alpdded materehentfiarminahnivbdnéim thengerchant
© o+ Spiari terRimel ARBEREmPEestalpoint oy delie) as broadly 16

3. Amethod as daimed in claim 1 or 2 wherein the method Is implemented using.a
computerized systermn comprising: '

a batk-end server communicatively connected to a plurality of merchant terminals,
25, wherem the merchant ferminals comprises a point-of-sale device and the access dewce
T adapted forreading and!or wrltmg to a pertable storaga device.

4 A me!hod as claimed in any eng of the precedmg cta:ms wherein the portable storage'
device isa:

30 - - @a mip—based card-{le a “smart card");
(b) a stored value card; or

-{c)a radm frequency identsﬁcatron (RFIB) card



her ei nbefore described. It is to be understood that
the invention includes all such variations and
nodi fi cations. The invention also includes all of the
steps and features, referred or indicated in the
specification, individually or collectively, and any

-and all conbinations of any two or nore of said steps

or features. 17 WHAT IS CLAIMEBRBIS: 1. A method of ,
storing change resulting froma cash purchase between
a custoner and - a nerchant, the nethod conpri ses:
providing the customer vvlth an anonynous cust oner

eIt ect reni c Dmehe a@ﬂalﬁ\e@ﬁ "aﬁyflﬁla ﬁft hd ﬂtﬁégiﬁg gl ﬁereftn%e access device
storin chant w
electrgﬂﬁﬁﬁhu%s %o @?Swﬁ 53%¥%8??&Hﬂw g by the

nmer chant,. reading and/or witing to the portable .

storag devi ce t hrough an access devi ce adapted for

r eadi ng andy Bethages P’?'ﬁ@d ip gy o ef theopreqgringclalmpwherptn the access device
devi cetomplises & prdgvie darifiey whichdglisbd 0 gecagriza the tefcBgpt.€Sent i ng

the change in to the custonmer electronic purse from

the nerchant el ectronic purse, and debiting the

ner chant ' s aAlfletRddest didisbiaGn BHY &R Jth@F&e%Qﬂ%’ 'altaumg %’:luﬁ:ﬁ& #Halstep of

to an t1e0 e
g gﬁ Pect%’gﬁﬁ%% EUS%mer TEPR oA AP ﬁ&"’?ﬁ‘f’ idepfier disposed
{ el"??éh“’ ?@”%%?fﬁsé@vpﬁhﬁﬁhﬁ%tedhwﬁwd el ectronic
purse is able to be redeened for further purchases,
the custoner electronic purse |Is stored solely in the
portalft e shdretgdagiiired i chimd wHesinrier abiamdr clettents susiiCstored in the

- pur se dusorsdr enartkargsol el y in the access device,
facilitating i medi ate transfer of credit directly

fromthe merchant 15 el ectronic purse to the custoner

el gct rgoni CAméfh%@as dlalle@in anfon@ﬁﬁﬁes;% gx&e&aﬁnwﬂ}egm%e bgck-end server

comu tively co ng.to a

T Fet hodiel ' Gbe SPaRf o obing AR S HA™ e e and of te
g and/oFWWFWFﬁH§“W6mFﬁe portabl e storage device through
"the access device of a nerchant term nal, wherein the

merchant 20 term nal further conprises a
poi nt 18f - s&rethobasiciged B.anyonet thogte@sing tidhsmsher &nﬁhsﬁigfﬁ'oviding

| 201 . 3 avdaRs RE ﬁuetnt&hm{om@ﬂntbrﬁy éd&ﬂ#&%mth@ﬂreg%bﬂg efdetronic purse for’ |

COWpUL@OEéc?II it o %@Fsme 6?38@03 ack-end server

comuni ca u? ality of merchant
term nal s, :

connecC

M. A method as clalmed in claim 3 or 10 wherein, when cash Is owing to the cdstomer
from the merchant in the course of conducting a cash purchase comprising:

' 25 - )] the acoess device reads and authenﬁcates the customer smart card;

(iiy the glectronic purse of the customer dlsposed on the customer smart card is

credtted by the merchant;

()  atransactional.log Is generated by the access device, said transactional log -

. comprising detafls of the amount of change te be credited to the customer

‘ ?'3_,0 ' - electronic purse, the ldentlty of the merchant and. the ldentlty of the

L '-customer. and




25. vvherein the nerchant termnals conprises a
poi nt - of -sal e device and the access devi.ce --adapt ed
for reading and/or witing to a portable storage

~device. 4. A nethod as clained in any one of the

preceding clains wherein the portable storage -device

Is a: 30, (a) a chip-based card (le a "smart-card’;

(b) a stored value card: or (c)4m radi o frequency
Identification (RFID) card. 18 5. A nethod as cl ai med

in any one of the preceding clains wherein the access

devi ce corﬁﬁgri Stepgsnijtting he fangagioal leg-la die bagkene perver wharehydhe back-
access nodul e (BAMprvers Gle 1 debit the dnefchiart leREPRIE plirble, BRY credit the
one of the precRsbids abdb | qrgﬁsé | ce
conprises a uni que identiﬁpgrge%ﬁeﬁ"%{slﬁe t%ﬁog%é‘
recogni ze the nerchant.. 7. A nethod as clained in any

oot h | Los. i nel uding the step of
or Gt d2ngSPREEL ikl o, il i whEt e sttemen s

con'pri'eg?‘%ljeﬁ‘eﬂﬂfeﬂld'@‘ePb@rﬁQ?IﬁYeélbaﬁ?ﬁ-sposed 10 thereon to
enabl e the access device to authenticate the snart

card. 8. A nethod as clained in claim7 wherein the

cust orfér ef selhedmsicimed insizinl 12 cepisiagstbritg b BanteEshIheOEBIomer smart

snart csrteh coddior BeingdaiRl RAEoREa: oh @ bR s Brdiy. one of

. the preceding clains wherein the back-end sérver

| f8l udes a®Hat Afiraaiondensiyiogia Merchant wihivingh the coymmenhastriobsetiod a

_‘cust otresadibrect roni ¢ purse and of the nmerchant

el ectronic, purse. 10. A nethod as clainmed in any one
of the pretedi MM Henting emapousbehshangs that h9e oetikepmeptied with

20 a Heseghéngpnddie nerchant to voluntarily add credit
subsequent

transter 101 petrebby B fbind e or Spes TR R ovea o o

- mat hofusiggerhyal erghapts ¢l ai m 3 or 10 wherein, when cash

I's owing to the customer fromthe merchant in the
course of conducting a cash purchase conprising: 25

(i) the actesBodhs\danediecals 1amd 19 ubdien vhaadetiondihe offected on a
- CUSt OtetayediEs, sefléfidtt is intiated when a predetermined threshold condition is dstecied,

the predetermined threshald condition including:

20 ' (@) when a cumulative amount of change owing to the customer exceeds a
predeterminec_[ threshold level; or

(b)) .when a predetermined time period has elapsed; and/or
- {e) when a predetermined fime has artived.

25 15 A method as claimed in any one of claims 3, 10 or 11 whereln a back-end sarver is
‘not used, and merchant terminals are adapled to credit an electronic purse disposed ot the
customer smart card, and, to debit 2 merchant elecironic purse dispesed on the access

" device.

. ' 3.0_ - 16, A cbmputerised system prograrﬁr_ried to perform the method in accardance with any

- eneofclaims 11015, -




[P

(ti) the electronic purse of the custoner disposed on

. the cystoner. smart card is credited by the nerchant

(ii) a transactional.. log |'s generated by the access
devi ce, said transactl onal log conprising details of
t he amount of change to be credited to the custoner
30 electronic purse, the identity of. the nerchant,-
~and. .the. ldentity of the customer; and 19 (ii.i)
transmtting the transactional log to the back-end
server whereby the back end server is able to debit’
the nmerchant electronic purse, and credit the :
cust ong¥* s 8keepuietrddeblyurdise it siorigfacbmpese prbgar Bdpted for

{r ans adhgi@malog R ks HoordinBBNhay 48 ofdablsTighd 1 2N

one.of the preceding clainms wherein the set enent 'S
effected either in real-tine or on a del ayed basi s.

13. 5A rfet hodl syasmaddr aﬂedi&ikaliyf‘s!dﬁh@é ﬁﬁlul;%q&%ﬁﬁrtd fhlaﬁ& réstufaﬁd %% a cash
a COUNt&EhaSd birhén G {@!ﬁgmha%? gstFrH o%t?}grrt]sgng an anonymous

bei n 2 0. rec
~foll gwﬁr é"“er% p”’s'ﬁ?f&r%ﬂ?"l’% FORIEInG 2 Mynanysteredien ¢ baskable storage

S With wHeYER for pering ggtiatdh@ustprag elpcitonis etrdd iestorad solely In the portable sforage
t r ans adévicary mdrihpnt iclRERNERIrde N the SRR wmaﬁs n’é :ﬁéﬁ?eh‘} or &4 ring credit
chapg epﬂr&ﬁied |E?§1e '?1@(0!191? ea §1fantd tr.?r%ingi'I OE)IHDHSIE% ﬁﬁﬁ‘f’?‘?ﬁi ct]ewce and an

and/ or Jc%s % ? entl f

~anount™ 0 4, for '%"“d@%@é‘ ?’o @ oI5 parehie slerage ydevice and
“oall mef ?ﬂ’i@]‘ﬂa@‘ G‘Wﬁ'f‘gﬂ? valueHentesamsing teicharge Into the aistombRel@diranic purse
13 whekm®i the\iremars etottomlepitke, i:hd AbHIRAG IROmSGEadks g&h@%egm o an

basi s, anﬁﬁﬁttelqﬁmﬂtto ér?’an{oﬁﬁ to% &Er?g@ a%@?rh 9&99 et g{o%er eZe&tronic purse,

: Er 52 2 ha c oeﬂgl tglﬂ %g Ct & e qﬂﬁ@her Slectronic purse is able to
cumul at{q rgc@ela?pdmf@nhgfpu@p@amd @W nppg;harm eledvenic pigdedsaibred solely in the
exceedeass dpicedatieting meeitdrRsbal drebiededsy fr@l’ﬁ the( RercnitCiberronic
a preduise rtmiﬁéeéistbm%e@ﬁnic%mg% Rk aa@«?‘egg devitd d Jt?mut communicatively

~connecting to a back-end server,

J’

- 20
- 18 A system as claimed in claim 16 further comprising:

a back-end server communicatively connected 1o a. plurality of ‘merchant terminals,
wherem the raerchant terminals each comprise a point—of-sala device and an access davice
adapted for reading and/or writing fo the podable storage device.

25
_ 20_. A system as claimed In claim 18 ar 19 umerein the portable storage device is a:
. (a} a chip-based card {le a smari can:l”), .
- (b) & stored value card; or
(c) a radio frequency identification (RFID) card,

) 21. A system as claimed in any one of daims 1820 whereln the .access. dewce
comprises a sma:t card reader and!or a secure access module (SAM}




o adé t @

(c) when a predetermined time has arrived. 25. 15. A
met hod as clainmed in any one of clainms 3, 10 or 11
wherein a’back-end server is not used, and merchant
term nals are adapted to credit an electronic-purse

di sposed on the customer smart-card, .and, to debit a
mer chant el ectroni c purse di sposed on the access
device. 30 16. A conputerised system programed to
performthe nethod in accordance with any one of .
claims 1 to 15. 20 17. A conputer readable mediumfor
storing a conputer program adapted for inplenenting

'ige rsrem()d A @stgng glgfigdee ﬂ'}NﬂftyhOTQrw {H-zo'!r{‘l@érn; l/aﬁc%s device
equi vafgg}"rﬁ)fi to %’% gmfugg q‘f’?’ﬁ'ﬁ“ e ’%’8@1‘?‘9 fhechanse

bet ween a custoner and a nerchant, the system

conpri sing.. an anonynous cust oner el ectronic pur se of
::Tgst Hirer ACYHPR 28 CRlyed Insrens of slalyrsci-28 theacugiamdr aletionic purse is

, st or ag@rangedeni & eusfoowr St éard) caiipAdhgt meshd) @or GUSHIRE Bdentifier dlsposed

el-ect r grbsh (PHeRenb Sooils BbRY ¥ Elodrd o dolE B! £ DT €

'storage device, a nerchant electronic purse of the
merchant conprising a nenory for storing credit °10

purch ed e rchant term nal .
r ?%l Plgmzf\sy%gf aﬁ‘{TE' %'?egg'a‘%ag"%g“% wherely e %‘058%%@“3@9@%@ stored
fomprsmaRt ¢8%-and/ or willing to the portable
~storage device and electronically crediting a val ue
representing the change into the custoner electronic

" pur se 25f r offsrsiem aveslaiive intclainh EOUHR@MI e Hati-G @ serddd domprises a database

- debi t iangptddiie sRIECIEY 5F B QislomB HekirdRid A
-equi vahgat to an anmount of change tha§£?§£gﬁgﬁﬂﬂﬂ%g?%wd“mm

the custonmer electronic purse, 15 wherein the-val ue of

the® change that |Is credited in to the custoner

el ectrgnlc %{se is able to be redeemed for further

pur ch&%es ARGeP ‘%@Fﬁ AR o % EFime 25 Hithes eonpasingtagneags for the

- " sol el FUsiofef aelor preghertdo velantardiesdd fradiito ihtiarbspagive sechiciu@es.

transfer of credit directly fromthe nmerchant
el ectronic purse to the custonmer electronic purse via
t he a€tessh getuhn e clintdio dbimCIoRMRHEH 6:3 bbde) dviccRANRS bieBG aationat

t@oa haGhkneBity §84Y Sf the 2Mount of changs fo be credited to the customer. electrorc

purse, the identity of the merchant, and the identity of the customer to the back-end server to
debit the merchant electroric purse, and credits {he customer’s electronic purse by reference
. to the transactional log

25 28. A system as claimed i any, one of claims 18-27 wherein the customer electronic
purse is on a customer smart card and the smart card comprises a counter being adapted to
) record at least one of the following:

' (a) infqrmgtion identifying a merchant with which thé customer has not sefiled a
" fransaction; ‘ l

- {t)  information ‘deﬂﬁf)ﬂﬂg an amount of change that has nat been sett!ed wrth
s .themerchant, andfor . .. )

—— e -
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19. A systemas clained in claim 18 further

conprising: a back-end server communicatively
connected to a. plurality of merchant terninals,
wherei n the merchant term nals each conprise a

poi nt - of -sal e devi ce and an access device adapted for
reading and/or witing to the portable storage device.
25 20. A systemas clained In ckaim18 or 19 wherein

‘the portabl e storage device is a (a) a chip-based

card (le a "snawt card” a stored val ue card;
o PP

or (c) ar i PG mf@é“ﬁ ?”N”E‘Q’ﬁaﬁ‘ﬁunf PfFﬂh@pe #hat ig owed to the

.30 21.custempy by dimesbandd. ai med i n any one of claims .18.20

wherein the. access. device conprises a smart card
reader and for a secure access nodule (SAM. 21 22, A

SySt e'm as A&l e thsi daindddYin UG oBE of Rl Si1e 18 vabroMNRE Sloss device
?sqﬁevﬁﬁ&ant%gmﬁlb@ﬁ? nmeans for a unique

I's used to recognjze the merchant. 5
23. A systemas-clained In any one of clains 18-22 the
customer -electronic purse.ls arranged on a cust oner

"~ smart card conprising neans fore unique identifier

di sposed thereon to enabl e the access device to

~authenticate the smart card. 24. A systemas clained
“in clainms 18-23 wherein the custonmer el ectronic purse
is stored 10 in a custonmer smart card. 25. A system
as clainmed in claim19 wherein the back-end server
_conprises a database adapted for storing a copy of

t he cust.oner electronic purse and of the nerchant
.electronic purse. 15 26. A systeﬁ1as claimed in any

one of clainms 18-25 further conprising a neans for the
custoner and/or merchant to voluntarlly add credlt to
thelr respective electronlc purses '




27. A systemas clained in claim19 wherein the access
device transmts a transactional 20 |og conprising
details of the anpbunt of changg3to be credited to the
customer. electronic purse, the identity of the
nmerchant, and the Identity of the custonmer to the
back-end server to debit the nmerchant el ectronic

purse, and credits the custonmer's el ectronic purse by
reference to the transact ASTRACTY. 25 28: A system
as cl ai v 4Rp evymMOR MALGIRG PUHTEASH SRARSACTYORY BHIVERN B €USTAMR AND A MERCEIANT
custoner electronic purse is on a customer smart card
and t He? Sishproad form, the Risspd davegtionguipuides ayaethey efgigring ghange
to r esoltieh faim b east puethasobetivien 4 olstcowir B8 a ‘metchhint, the method

i nfor " Efyd r | i.ch, th .
cust onEbfine 2Bl Dy FREhER Ll ishreliding gange i to o
i nf or AEREGNEH eleefEoRiciPEiBR Vg esn tirmalng ofdihe changeribat is tieditethiago the
not  be@fonsef bibbtRic\pulsh is dotao BB FeaBaNdd o 0MHeP hurddased.C) '
information ldentifying the cunul ative anmount of

change that is owed to the custoner by all nerchants.
29. Arsxsten1as claimed In any one of clains 18-28

wher e["He access device 5 conprises the merchant

el ectroni c purse. ABSTRACT A METHOD AND SYSTEM FOR
MANAG NG PURCHASE TRANSACTI ONS BETWEEN A CUSUMER AND A
MERCHANT In a first broad form the present invention
provi des a nethod of storing change resulting froma
cash purchase between a custoner and a nerchant, the
met hod including the step of electronically crediting
a value representing the change in to a customer

el ectronic purse, wherein the value of the change that
is credited in to the custoner electronic purse is
able to be redeened for further purchases. Figure 1



