SERVER AND METHOD FOR
HOSTING A LEDGER

TECHICAL FIELD

[0001] The present invention relates broadly, but notestgkly, to a server and a method

for hosting a ledger.

BACKGROUND

[0002] Cross border transactions can be performed usimgralechannels. Some channels
are complicated for involving several steps to cletgly process a single cross-border
transaction. An example of a cross border transacis as follows. A buyer initiates a
transaction with a buyer's bank, which in turn coamicates with a buyer bank
correspondent. The buyer bank correspondent themmcmicates with a supplier bank
correspondent. The buyer bank correspondent osupplier bank correspondent may be an
entity that specializes or is able to deal in crbssder transactions. The supplier bank
correspondent communicates with a supplier bankhvin turn transmits the transaction to
the supplier. These steps cause delays in theatthos completion as they are performed
manually. There is also little transparency dutimg payment process and in the event that a
transaction is rejected, it is not readily appaterthe parties to the transaction which step in

the transaction lead to its rejection.

[0003] Further, cross border transactions are often highvalume and involve global
corporations using the channels mentioned abovek®Bare usually not involved when such
channels are used by global corporations. Thisltr@sibanks having a disadvantage when

being excluded from such high volume transactidrgdabal corporations.

[0004] A need therefore exists to provide transparencycfoss border transactions and to
manage invoices of such transactions at the sane Tihere is also a need to streamline and
standardize processes involved in such transactlariag which corporations are provided

with real time status of the transaction. In addita need also exists to provide a platform



which facilitates banks and corporations globalty gerform and manage cross border

transactions.

[0005] Herein disclosed are embodiments of methods angersefor hosting a ledger that

addresses one or more of the above problems.

[0006] Furthermore, other desirable features and charstitsrwill become apparent from
the subsequent detailed description and the appecldens, taken in conjunction with the
accompanying drawings and this background of teelakure.

SUMMARY

[0007] According to a first aspect, there is provideseaver for hosting a ledger, the server
comprising: at least one processor; at least onmane including computer program
code; the at least one memory and the computergrogode configured to, with the at
least one processor, cause the ledger at leastdeive from a buyer bankauthorisation

of payment from the buyer bank to a seller han&nsmit a command that triggers a
payment sequence to effect payment from the bugek o the seller bank, in response to
receipt of the authorisation of the payment; andatg the ledger on progress of the payment

sequence between the buyer bank and the seller bank

[0008] In an embodiment, the ledger is further configuredwhen being updated on the
progress of the payment sequence: receive a ratiific of the payment having been initiated
from the buyer bank; indicate that the paymentnisiated; receive a notification of a
completion of the payment from the buyer bank te #eller bank; and indicate that the

payment is completed.

[0009] In an embodiment, the payment is in respect cduastiction and wherein the ledger is

further configured to maintain a separate entryefieh of a plurality of the transactions.

[0010] In an embodiment, the ledger is further configuredmaintain a separate account
for each of the buyer bank and the seller bank,reithethe buyer bank account is

accessible by the buyer bank and the seller barduat is accessible by the seller bank.



[0011] In an embodiment, the ledger is further configuiedipdate the buyer bank account
and the seller bank account simultaneously wheratipgl the progress of the payment

sequence between the buyer bank and the seller bank

[0012] In an embodiment, the ledger is further configured before receiving the
authorisation of the payment: receive, from thdesddank, a request for an identity of the
buyer bank; generate an invoice for the paymerd; raspond to the seller bank with the

identity of the buyer bank and the generated ire/oic

[0013] In an embodiment, the server is further configuednap data in the invoice used to
identify a buyer to a unique identifier of the buyand map data in the invoice used to
identify a seller to a unique identifier of theleel wherein the buyer provides the payment

and the seller receives the payment.

[0014] In an embodiment, the ledger is further configur@dcommunicate with a financial
network switch during the payment sequence to effeagment from the buyer bank to the

seller bank

[0015] According to a second aspect, there is providednapeiter-implemented method for
hosting a ledger, the method comprisingceiving,from a buyer bankauthorisation of
payment from the buyer bank to a seller hamn&nsmitting a command that triggers a
payment sequence to effect payment from the bugek o the seller bank, in response to
receipt of the authorisation of the payment; andatipg the ledger on progress of the
payment sequence between the buyer bank and tae lsahk.

[0016] In an embodiment, the method further compriseseivéty a notification of the
payment having been initiated from the buyer ban#icating that the payment is initiated,;
receiving a notification of a completion of the pant from the buyer bank to the seller

bank; and indicating that the payment is completed.

[0017] In an embodiment, the method further comprigeaintaining a separate account for
each of the buyer bank and the seller bank, wheheitbuyer bank account is accessible

by the buyer bank and the seller bank accountdessible by the seller bank.

[0018] In an embodiment, the method further comprisespreethe step of receiving the

authorisation of the payment, receiving, from thles bank, a request for an identity of the
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buyer bank; generating an invoice for the paymantt responding to the seller bank with the

identity of the buyer bank and the generated ireioic

[0019] In an embodiment, data in the invoice used to iflelat buyer is configured to be
mapped to a unique identifier of the buyer and dathe invoice used to identify a seller is
configured to be mapped to a unique identifierhaf seller, wherein the buyer provides the

payment and the seller receives the payment.

[0020] In an embodiment, the method further comprises comeating with a financial
network switch during the payment sequence to effegment from the buyer bank to the

seller bank

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Embodiments of the invention will be better undesst and readily apparent to one of
ordinary skill in the art from the following writtedescription, by way of example only, and

in conjunction with the drawings, in which:

[0022] Figure 1A shows a schematic of a system for hostirlgdger according to an

example embodiment.

[0023] Figure 1B shows a schematic diagram of functionadlohes present in the server

of Figure 1A according to an example embodiment.

[0024] Figures 2A to 2C show a schematic diagram illustgathe flow of informatiorin

Figure 1A during a financial transaction.

[0025] Figure 3showsa schematic of a computing device used to redfiseserver for

hosting a ledger shown in Figure 1A

[0026] Figure 4 shows a flowchart depicting steps Hosting a ledgeraccording to an

example embodiment.



[0027] Figure 5A showsan application interface of a ledger indicating thssets,
liabilities and status of various transactions tiuger or a selleraccording to an example

embodiment.

[0028] Figure 5B showsa schematic diagram of an invoice generated bysémeer of

Figure 1A according to an example embodiment.

[0029] Figure 5C shows schematic diagram of the details of the generatenice of

Figure 5B according to an example embodiment.

[0030] Figure 6 shows a schematic diagram illustrating rilationship between the seller
bank 106, the server 102 and the financial netvswarikch 140 of Figure 1A, according to an

example embodiment.

DETAILED DESCRIPTION

[0031] Embodiments of the present invention will be ddseti by way of example only,
with reference to the drawings. Like reference naseand characters in the drawings refer

to like elements or equivalents.

[0032] Some portions of the description which follows arplicitly or implicitly presented

in terms of algorithms and functional or symbolepresentations of operations on data
within a computer memory. These algorithmic dedmis and functional or symbolic
representations are the means used by those skilted data processing arts to convey most
effectively the substance of their work to othéddled in the art. An algorithm is here, and
generally, conceived to be a self-consistent sexpieh steps leading to a desired result. The
steps are those requiring physical manipulationphofsical quantities, such as electrical,
magnetic or optical signals capable of being stotexhsferred, combined, compared, and

otherwise manipulated.

[0033] Unless specifically stated otherwise, and as ampdrem the following, it will be
appreciated that throughout the present specificatdiscussions utilizing terms such as
“scanning”, “calculating”, “analysing”, “determingi, “replacing”, “generating”,

" " u "o " ”ou

“initializing”, “outputting”, “receiving”, “retrieving”, “identifying”, “predicting” or the like,
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refer to the action and processes of a computdersysor similar electronic device, that
manipulates and transforms data represented ascphymiantities within the computer
system into other data similarly represented asiphlquantities within the computer system

or other information storage, transmission or digplevices.

[0034] The present specification also discloses servepésforming the operations of the
methods. Such server may be specially constructedtife required purposes, or may
comprise a computer or other device selectivelyattd or reconfigured by a computer
program stored in the computer. The algorithms displays presented herein are not
inherently related to any particular computer dreotserver. Various machines may be used
with programs in accordance with the teachings ihewlternatively, the construction of
more specialized server to perform the requiredhotetsteps may be appropriate. The

structure of a computer will appear from the deximn below.

[0035] In addition, the present specification also implljcdiscloses a computer program, in
that it would be apparent to the person skilledha art that the individual steps of the
method described herein may be put into effectdppmuter code. The computer program is
not intended to be limited to any particular pregnaing language and implementation
thereof. It will be appreciated that a variety ebgramming languages and coding thereof
may be used to implement the teachings of the alisce contained herein. Moreover, the
computer program is not intended to be limitedrty particular control flow. There are many
other variants of the computer program, which cae different control flows without

departing from the spirit or scope of the invention

[0036] Furthermore, one or more of the steps of the coemgubgram may be performed in
parallel rather than sequentially. Such a compptegram may be stored on any computer
readable medium. The computer readable medium melyde storage devices such as
magnetic or optical disks, memory chips, or otheragye devices suitable for interfacing
with a computer. The computer readable medium msy mclude a hard-wired medium
such as exemplified in the Internet system, or leg® medium such as exemplified in the
GSM mobile telephone system. The computer progrémanwoaded and executed on such a

computer effectively results in a server that impdats the steps of the preferred method.



[0037] In embodiments of the present invention, use oftée ‘server’ may mean a single

computing device or at least a computer networkitgrconnected computing devices which
operate together to perform a particular functiarother words, the server may be contained
within a single hardware unit or be distributed ag®everal or many different hardware

units.

[0038] In the following description, a user (or a merchanay refer to a party identified to
an electronic system using an account number (fieregeferred to as an “account
identifier”). In specific embodiments, the accoudentifier may be linked to various
financial institutions. For example, a user maynsip for a universal account so as to be
linked to various financial institutions. The usgrlso a customer who initiates a transaction
with a supplier with whom the customer account whit account identifier pays the supplier
(or transfer an amount from the customer accoduylitionally or alternatively, the user is
also a merchant with whom a customer has initiatednsaction to buy good and/or services
from the merchant (or transfer an amount to thechsert account). In an embodiment, the
transaction is a payment transaction. In other worffecting the transaction involves a

payment between parties to the transaction.

[0039] Figure 1A shows a schematic of a system 100 haxisgrver 102 that hosts a
ledger 112 according to an example embodimEm. system 10ihcludes a buyer bank
104 and a seller bank 1@@at are in communication with tiserver 102. The buyer bank
104 may be incommunication with a buyer 108 and the seller bafk maybe in

communication with a seller 110.

[0040] It can be appreciated that the buyer bank 104 haedseller bank 106 may be in
communication with the buyer 108 and the seller 1#® a respective fixed (wired)
computing device or a wireless (portable) computiegice, such as a handheld or portable
or mobile device or a personal computer, a lané-lielephone or an interactive voice
response (IVR) system and the like. The mobile @®whay be a mobile phone, a laptop
computer or a personal digital computer (PDA). far sake of simplicity, communication
between the buyer bank 104 and the buyer 108 radettsat between the electronic systems
of both the buyer bank 104 and the buyer 108. I8iiyj communication between the seller
bank 106 and the seller 110 refers to that betwierelectronic systems of both the seller
bank 106 and the seller 110.



[0041] The buyer bank 104 generally is associated withbtlneer 108 and may be an entity
(e.g. a company or organization) which issues (esgablishes, manages, administers) a
transaction credential or an account (e.g. a filhrmank account) to the buyer 108, i.e. a
buyer bank account. The buyer bank 104 may haveoomeore computing devices that are
used to establish communication with the server 40@or the buyer 108 (via the buyer
transaction device) by exchanging messages withoamassing information to the server
102 and/or buyer 108. In various embodiments belbevpuyer bank 104 may be known as a

financial institution with which the buyer 108 refgirs an account to hold funds.

[0042] The buyer bank 104 may include a database 118ote stata of the buyer bank
account such as balance amount of the buyer 108ransiactions carried out by the buyer
108. Examples of such data include TransactionRByment Amount, Type of Product,
Name of Product, Buyer ID, Buyer Country, Buyer Agks and Postal Code and or other

relevant information that is in respect of a traisa to which the buyer 108 is a party.

[0043] The seller bank 106 generally is associated wighshbller 110 and who may be an
entity (e.g. a company or organization) which iss(eg. establishes, manages, administers)
a transaction credential or an account (e.g. afilwh bank account) to the seller 110, i.e. a
seller bank account. Examples of the seller bar&k ih6lude a bank and/or other financial
institution (or lender). The seller bank 106 mayénane or more computing devices that are
used to establish communication with the server a6@/or the seller 110 (via the seller
transaction device) by exchanging messages withoamassing information to the server
102 and/or seller 110. In various embodiments bethe seller bank 106 may be known as a

financial institution with which the seller 110 isgrs an account to hold funds.

[0044] The seller bank 106 may include a database 116ome slata of the seller bank
account such as balance amount of the seller 1dGransactions carried out by the seller
110. Examples of such data include TransactionRByment Amount, Type of Product,
Name of Product, Seller ID, Seller Country, Sekeldress and Postal Code and or other

relevant information that is in respect of a trantisa to which the seller 110 is a party.

[0045] For example, buyer ABC has an account with banlBahk X stores buyer ABC'’s
data, such as buyer's name and age, in its dataBaler DEF has an account with bank Y.

Bank Y stores seller DEF’s data, such as placeusiness and name, in its database.



[0046] The ledger 112 maintained by the server 102 may féncipal book or computer file
for recording transactions and their respectivets;owith debits and credits in separate
columns and a beginning monetary balance and endometary balance for each account.
The ledger 112 is a permanent summary of all ansoentered in supporting journals which
list individual transactions by date. Every trarigat processed by the ledger 112 populates

one or more entries in the ledger 112.

[0047] According to various embodiments of the inventitime ledger 112 manages all
transactions to which the buyer 108 and the s&llérare parties. The management functions
that the ledger 112 provides includes, but is moitéd to, invoice creation, tracking of the
invoice status (such as whether the invoice has loeeated in response to the seller 110
request, acknowledged by the buyer 110 or paichbybuyer bank 104). Accordingly, the
ledger provides a common platform through whicmgections between the buyer 108 and
the seller 110 are initiated and completed. The efssuch a platform is advantageous
because it provides a common standard in ensuhag data communicated between the
ledger 112 and the buyer 108 (through the buyek Bé4) in respect of the transaction; and
data communicated between the ledger 112 and tlee $&0 (through the seller bank 106) in
respect of the transaction complies to rules antbpols set by the ledger 112, which results
in ease of tracking of the status of the transadtiom both the buyer 108 and the seller 110
ends. In contradistinction, should the buyer 108 the seller 110 maintain separate ledgers,
additional processing effort is required to rectmalifferences between communication
protocols between such separate ledgers when detegithe status of the transaction. The
ledger 112 may alsmaintain a separate account for each of the bugek 6104 and the
seller bank 106, wherein the buyer bank accouattessible by the buyer bank and the
seller bank account is accessible by the sellek.b8@ime ledger 112 may also maintain a

separate entry for each of a plurality of the teations.

[0048] To enable the ledger 112 to keep track of the stat@a transaction between the seller
106 and the buyer 108, the ledger 112 has accespayment facilitator (not shown) which

effects payment between the buyer bank 104 andaler bank 106. The payment facilitator
is either integrated with the server 102 or extitynlacated, whereby there is a dedicated
communication channel reserved between the sef2afd the externally located payment
facilitator. For example, the server 102 may bet pra network that routes credit card

transactions for authorization, such as the Bar@&mettwork operated by MasterCard®.



Banknet® links all MasterCard® members and datagssing centers into a single financial
network, enabling authorization of transactionséconds. The payment facilitator includes,
for example, a switch (compare financial networktsliv140) that clears and settle funds for
payments between two banks like the one used infdbheparty model adopted by the
Banknet® network used by MasterCard®.

[0049] The server 102 includes a server database 1l4gcoedfi to communicate with the
ledger 112. The server database 114 stores datxiassl with the ledger 112 and
corresponding to a transaction (or transaction)d&teamples of the data include Transaction
ID, Payment Amount, Type of Product, Name of PradBayer ID, Seller ID, Seller Name,
Merchant Category Code / Industry Code, Buyer Qguiseller Country, Buyer Address and
Postal Code, Seller Address and Postal Code andthar relevant information that is
provided when a transaction is requested. For elgrdpta (“Seller Name” or “Seller ID”)
relating to the seller, time and date for which pineducts/ services relating to the transaction

will be delivered are included in the server dasabhl4.

[0050] The following discloses one implementation of tedder 112 involvement in a
transaction between the seller 110 and the buy@rTife buyer 108 makes a request, via
the buyer bank 104, to (for example) purchase a gocservice provided by the seller
110. The request may include a unique buyer iflentio identify the buyer 108. The
unique buyer identifier may be assigned to the bdy8 during an onboarding process
when the buyer 108 registers an account with ttigde112. During this onboarding, the
buyer 108 may provide data including one or moreitsf identity, such asame,
Merchant Category Code / Industry Code, Industrgddgtion, address, and one or more
bank accounts used to fund purchadeswill be appreciated that a similar onboarding
procedure is followed to assign a unique sellentifier when onboarding the seller 110.
Should the ledger 112 contain other account idensif such as those used by the buyer
bank 104 to identify the buyer 108 and the sel&rkb106 to identify the seller 110, the
server 102 is configured to automatically map samtount identifiers back to the unique

buyer identifier and the unique seller identifier.

[0051] In addition to including the buyer unique identitlye request also includes details

of the purchased good or service. This requeshasesl with the seller 110 through a
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suitable communication sent 136 by the seller b0tk to the server 102, which in turn
routes it to the seller 110 through the seller baDk

[0052] Upon being notified of the request, the seller $#@ds 120 a command to the
seller bank 106 to initiate a transaction with thwger 108. The command may include
the unique buyer identifier identifying the buyeidentity. The seller bank 106 responds
to the command by instructing 122 for an entry ¢ocbeated in the ledger 112 to track
the transaction between the buyer 108 and therddl@ In addition, the seller bank 106
sends 122a request for an identity of the buyer 108 to tkever 102. The server 102

receives the request via the ledger 112 and resid24 the identity of the buyer 108 from
the server database 114. Alternatively, the set@@rmay query 126 the buyer bank 104 for
the identity of the buyer 108. The server 102 tbemds 128 the buyer’s identity to the seller
bank 106.

[0053] Thereafter, the server 102 generates an invoicdh®rtransaction. The generated
invoice may have metadata in which the buyer'stithers embedded and is transmitted 128.
Alternatively, the server 102 responds 128 to thkes bank 106 with the identity of the
buyer 108 and the generated invoice, for the sbiek 106 to associate the buyer’s identity
with the generated invoice. Upon receipt, the sdbenk 106 may electronically sign the
generated invoice by modifying the generated inzd@incorporate the seller identity so as
to reflect that the generated invoice originatesnfithe seller 110 (denoted using the block
labelled T1). The signed invoice (denoted usingaloeks labelled 150 and T1) is then stored
at the database 116 of the seller bank 106. Ther $eink 106 sends the signed invoice to the
buyer bank 104 via the server 102.

[0054] As an illustration, buyer ABC, who has an accountbank X, has indicated an

interest to purchase a consignment of vacuum ctearasting a total of $100K from seller

DEF. Seller DEF is notified of the interest andiates for a transaction to be created via his
bank Y. Bank Y sends a request for the identitABLC through the server 102. The server
102 may retrieve ABC'’s identity through its dataddd4 or sends a request to bank X to
obtain ABC’s identity. After the identity of ABC isbtained, the server 102 then sends
ABC'’s identity to the bank Y. The server 102 getesan invoice for the vacuum cleaner of

$100K and bank Y signs on the invoice with sell&Fdentity. The signed invoice is then
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stored at the database of bank Y and bank Y maysaed the signed invoice to bank X via

the server 102.

[0055] The buyer bank 104 stores the signed invoice idatabase 118 (denoted using the
block 150 with the header T1). The buyer bank t@htnotifies 132 the buyer 108 of the
availability of the signed invoice or also send® 18e signed invoice to the buyer 108. The
buyer 108 views the details of the invoice. Uponf@mation that the invoice is acceptable,

the buyer 108 acknowledges through a web portddebuyer bank 104.

[0056] Continuing from the above illustration, bank X s®rthe signed invoice in its
database after receipt from bank Y. ABC is therfieot by bank X of the invoice and bank
X sends the invoice reflecting the cost of $100Ktfee consignment of the vacuum cleaners
to ABC. After ABC confirms that the invoice is aptable, ABC sends an acknowledgment
to the bank X.

[0057] The buyer bank 104 updates the stored invoice tfiee.data block 150 with header
T1) by modifying its packet header containing thelles identity to include 152
acknowledgement data T2 indicative of the acknogdedent from the buyer 108. The
updated invoice (i.e. the data block 150 with headd and T2) is stored in its database 118.
The buyer bank 104 then routes the acknowledgedwatT2 to the seller bank 106 through
the server 102. Transmission of only the acknowdedegnt data, as opposed to the entire
updated invoice, has the advantage of reducingviadtiul load. The seller bank 106 updates
154 the invoice stored (i.e. the data block 15Mwieader T1) in its database 116 with the
acknowledgement data T2 and notifies 134 the sdll). The seller 110 prepares the
products for shipment or provides the services dawe the invoice details and sends a
payment request (denoted using the block label®@dtd the seller bank 106 for routing to
the buyer bank 104 through the server 102. Thierskank 106 updates 156 the invoice
stored (i.e. the data block 150 with headers T1T&)dn its database 116 that the payment is
being requested from the buyer bank 104 resultingn updated invoice denoted using the
data block 150 with headers T1, T2 and T3. The marmequest T3 is sent to the buyer bank
104 via the server 102 which is used to updateti&8nvoice stored (i.e. the data block 150
with headers T1 and T2) in the buyer bank 104 destali18.

[0058] In the illustration mentioned above, after ABC amkitedges the invoice, bank X

signs the invoice with ABC'’s identity to indicatecaptability and updates the invoice in its
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database. Bank X then sends the acknowledgememfrdat ABC to bank Y via the server
102 which bank Y stores it in its database andrm#seller DEF. Seller DEF prepares the
consignment of vacuum cleaners for shipment andiestlg payment of $100K for the
vacuum cleaner to bank Y. Bank Y updates the paymeguest of $100K in its database and
transmits the request for payment to bank X viastimeer 102.

[0059] The buyer bank 104 notifies 132 the buyer 108 wiggrthe seller 110 payment

request. The buyer 108 signals 132 their approv#ie payment request to the buyer bank,
which causes the buyer bank 104 to generate aroradtion of payment from the buyer

bank 104 to the seller bank 106 (denoted usingbtbek labelled T4). The buyer bank

updates 160 its stored invoice packet headertfieedata block 150 with headers T1, T2 and
T3) with the authorisation of payment T4. The bupank 104 routes the authorization of
payment T4 to the seller bank 106 through the set®2, which the seller bank 106 uses to
update 162 the invoice stored (i.e. the data blbe® with headers T1, T2 and T3) in its

database 116. The buyer bank 104 also sends 13&utherization of payment T4 to the

ledger 112 of the server 102.

[0060] The ledger 112 transmits a command that triggemaynent sequence to effect
payment from the buyer bank 104 to the seller ba@& in response to receipt of the
authorisation of the payment T4. This command asgmitted 138 to a financial network
switch 140 of the above-mentioned payment faaditeéhat effects payment between the
buyer bank 104 and the seller bank 106.

[0061] The ledger 112 then tracks the payment sequeneeéetthe buyer bank 104 and the
seller bank 106, as facilitated by the financidivwek switch 140. For instance, the sequence
begins with payment being initiated from the buank 108 to the seller bank 106. This
involves the buyer bank 104 sending a signal 164tHe financial network switch 140 to
route funds to the seller bank 106. The ledger fEi2ives 138 a notification, from the
financial network switch 140, of the payment havbegen initiated from the buyer bank 104
(denoted using the block labelled T5). The recefpthis notification TS causes the server
102 to sign digitally on the notification and tredgier 112 updates that such payment has
been initiated. The ledger 112 also forwards tgaedi notification T5 to the buyer bank 104
and the seller bank 106 to update 166, 168 theidesostored (i.e. the data block 150 with
headers T1, T2, T3 and T4) in their respectiveluetas 118 and 116.
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[0062] During the payment sequence, the buyer bank 1@8éhb#ed the required amount for
payment from the buyer's account, which is updatetthe ledger 112 from the ledger being
in continuous communication with the financial netlw switch 140. The receipt of the
debited sum from the buyer bank 104 and the crditen into the seller bank 106 is also
captured by the ledger 112. The crediting of #ées 110 account with the seller bank 106
marks the completion of the payment from the bibaark 104 to the seller bank 106, with
the seller bank 106 sending 170 an appropriatdicetion signal to the financial network
switch 140. The ledger 112 receives, from the fam@metwork switch 140, a notification of
the completion of the payment from the buyer bad¥ tb the seller bank 106 (denoted using
the block labelled T6). The ledger 112 is thenaied that the payment is completed.

[0063] The ledger 112 is thus updated on progress of #yepnt sequence between the
buyer bank 104 and the seller bank 106, upon reapappropriate communication updates
from the financial network switch 140. The ledger21forwards the notification of the

completion of payment T6 to the buyer bank 104 tedseller bank 106 to update 172, 174
the invoices stored (i.e. the data block 150 wigaders T1, T2, T3, T4 and T5) in their

respective databases 118 and 116.

[0064] Further to the example above, bank X receives thenent request of $100K from

bank Y via the server 102 and notifies ABC. ABC m@wes the payment and bank X
generates an authorization of payment of $100K BZAand updates its stored invoice in its
database. Bank X sends the authorization of payremank Y through the server 102,
where bank Y updates the authorization of paymenhé stored invoice in its database.
Upon receipt of the authorization of payment fromnk X, the server 102 transmits a
command to the financial network switch 140 to etffpayment of $100K from bank X to

bank Y.

[0065] The server 102 also tracks payment sequence frotk ¥&o bank Y. For example,
the server 102 is notified when bank X generatpayament initiation of $100K to bank Y
and the server 102 updates the stored invoice.s€har 102 also transmits the notification
to bank X and bank Y to update their respectiveestanvoices. Thereafter, bank X deducts
$100K from ABC'’s account and the $100K is creditetth DEF's account by bank Y. The
financial network switch 140 then notifies the 102 that the payment of $100K is
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completed which in turn updates the ledger 112. Sdreer 102 forwards the notification of

payment completion to bank X and bank Y to updagér respectively stored invoices.

[0066] Figure 1B shows a schematic diagram of functionadlohes present in the server
102 of Figure 1A according to an example embodimehhe server 102 may include a
processor 180, a memory 182, an input port 184owput port 186, a buyer details
module 188, a seller details module 190 and a aciws / invoice details module 192.
Each of the memory 182, the input port 184, theuwuport 186, the buyer details
module 188, the seller details module 190 and rttwesaction / invoice details module
192 is coupled to the processor 180, so that tlespective operations can be controlled
by the processor 180. The memory 182 stores ca@npubgram code that the processor
180 compiles to have each of the buyer details heoti88, the seller details module 190
and the transaction / invoice details module 192ope their respective functions. Each
of the buyer details module 188, the seller detaitsdule 190 and the transaction /
invoice details module 192an be implemented using one or more procegsesent in the
server 102. With reference to Figure 1A, the bwetails module 188 is configured to
receive details of buyer 108 while the seller detaiodule 190 is configured to receive
details of the seller 110. The transaction / ingoitetails module 192 is configured to
collect data during each sequence of transactiom fnitiation of the transaction to the

completion of payment to the seller bank 106.

[0067] Figures 2A to 2C show a schematic diagram illustgathe flow of information
occurring at the buyer 108, the buyer bank 104streer 102, the seller bank 106, the seller

110 and the financial network switch 140 of FigliAeduring a financial transaction.

[0068] At step 1, a transaction is initiated by the sell& via the seller bank 106 portal.

This transaction is initiated when the buyer 10§isters an interest in wanting to trade with
the seller 110, such as sending a request to BI®). At step 2, the seller bank 106

interrogates the ledger 112 of the server 102 tainlihe buyer 108 identity. At step 3, the
server 102 sends the buyer 108 identity to theisblink 106. At step 4, the seller bank 106
signs an invoice generated by the server 102 \wgthstller 110 identity and stores it inside
its database. At step 5, the seller bank 106 sevedsigned invoice T1 to the buyer bank 104
via the server 102.
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[0069] At step 6, the buyer bank 104 stores the signedi¢evl1l and notifies the buyer 108.
At step 7, the buyer 108 views the invoice detaild acknowledges on the buyer bank 108
portal. At step 8, the buyer bank 104 generates@eledgement data T2 signed with the
buyer 108 identity and updates its database. At 8tehe acknowledgement data T2 is sent
to the seller's bank via the server 102. At step tt@ seller bank 106 receives the
acknowledgement data T2 and proceeds to updatsighed invoice T1 in its database and
notifies the seller. At step 11, the seller 110pshihe goods/services and demands for
payment. At step 12, the seller bank 106 genepagment demand data T3 signed with the
seller 110 identity and updates the invoice standts database, so that the signed invoice T1
now contains a header that includes the acknowladgédata T2 and the payment demand
data T3. At step 13, the seller bank 106 sendpdlyenent demand data T3 to the buyer bank
104 via the server 102. At step 14, the buyer Halskupdates its database after receiving the
payment demand data T3 and notifies the buyer 108.

[0070] Figure 2B continuegrom step 14 of Figure 2A. The buyer 108 approtres
requested payment at step 15 resulting from therognk 104 database being updated with
the payment demand data T3. At step 16, the bugek 04 generates A demand approval
(i.e. authorization of payment) T4 signed with theyer 108 identity and updates its
database. At step 17, the buyer’s bank sends thamtk approval T4 to the seller’'s bank via
the server 102. At step 18, the seller bank 10&tgsdits database with the demand approval
T4 and notifies the seller 110. At step 19, thedsdyank 108 sends the signed invoice T1,
acknowledgement data T2, payment demand data T3rendemand approval T4 to the
server 102 so that the ledger 112 processor ciatpayment by sending an appropriate
command to a financial network switch. At step 20e ledger 112 initiates payment
processing through the financial network switch @ederates payment initiation data T5
signed with the ledger 112 identity and updates|duger 112. At step 21, the payment
initiation data T5 is sent to the buyer bank 10d #re seller bank 106, which in turn updates
their respective databases and notifies the bu@8r dnd the seller 110 of the payment

initiation.

[0071] Figure 2Ccontinues from step 21 of Figure 2B. At step 2ferathe financial

network switch confirms that payment has been ceted| the ledger 112 is notified,
generating payment completion data T6 signed wighledger 112 identity which is updated
in the ledger 112 database. At step 23, the payo@npletion data T6 is sent to the buyer

16



bank 104 and the seller bank 106 which in turn tggltheir respective databases and notifies
the buyer 108 and the seller 110 of the transaaamnpletion. At step 24, the buyer bank
104, the seller bank 106 and the ledger 112 stwesigned invoice T1, acknowledgement
data T2, payment demand data T3, the demand apprdy@ayment initiation data T5 and
the payment completion data T6 in their respectiatabases as read-only block of data

which is non-editable.

[0072] Figure 3showsa schematic of a computing device used to redtiseseérver 102
shown in Figure 1AThe following description of the computing devi®@0 is provided by

way of example only and is not intended to be limgit

[0062] As shown in Figure 3, the example computing ded06 includes a processor 304
for executing software routines. Although a singtecessor is shown for the sake of clarity,
the computing device 300 may also include a muticpssor system. The processor 304 is
connected to a communication infrastructure 306ctonmunication with other components
of the computing device 300. The communication astiucture 306 may include, for

example, a communications bus, cross-bar, or n&twor

[0063] The computing device 300 further includes a maimiony 308, such as a random

access memory (RAM), and a secondary memory 316. Setondary memory 310 may
include, for example, a storage drive 312, whicly i@ a hard disk drive, a solid state drive
or a hybrid drive and/or a removable storage d&¥é, which may include a magnetic tape
drive, an optical disk drive, a solid state storagee (such as a USB flash drive, a flash
memory device, a solid state drive or a memory )¢cavd the like. The removable storage
drive 314 reads from and/or writes to a removaldeage medium 344 in a well-known

manner. The removable storage medium 344 may iacmadgnetic tape, optical disk, non-
volatile memory storage medium, or the like, whistread by and written to by removable
storage drive 314. As will be appreciated by pessehkilled in the relevant art(s), the

removable storage medium 344 includes a compuéetalde storage medium having stored

therein computer executable program code instmstamd/or data.

[0064] In an alternative implementation, the secondary orgn810 may additionally or
alternatively include other similar means for allogv computer programs or other

instructions to be loaded into the computing dev8&. Such means can include, for
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example, a removable storage unit 322 and an ader850. Examples of a removable
storage unit 322 and interface 350 include a prageartridge and cartridge interface (such
as that found in video game console devices), avalsie memory chip (such as an EPROM
or PROM) and associated socket, a removable siaitd storage drive (such as a USB flash
drive, a flash memory device, a solid state driveaanemory card), and other removable
storage units 322 and interfaces 350 which alloftwswe and data to be transferred from the

removable storage unit 322 to the computer sys@dn 3

[0065] The computing device 300 also includes at leastcmmemunication interface 324.

The communication interface 324 allows software alada to be transferred between
computing device 200 and external devices via ansonication path 326. In various

embodiments of the inventions, the communicatioteriace 324 permits data to be
transferred between the computing device 300 adiata@ communication network, such as a
public data or private data communication netwdrte communication interface 324 may
be used to exchange data between different congpdiivices 300 which such computing
devices 300 form part an interconnected computewar&. Examples of a communication

interface 324 can include a modem, a network iaterf(such as an Ethernet card), a
communication port (such as a serial, parallehtpri GPIB, IEEE 1394, RJ45, USB), an
antenna with associated circuitry and the like. Tenmunication interface 324 may be
wired or may be wireless. Software and data traresfevia the communication interface 324
are in the form of signals which can be electrorlectromagnetic, optical or other signals
capable of being received by communication intexfa24. These signals are provided to the

communication interface via the communication [B#8.

[0066] As shown in Figure 3, the computing device 300Herrtincludes a display interface

302 which performs operations for rendering imagesn associated display 330 and an
audio interface 332 for performing operations fdaymg audio content via associated
speaker(s) 334.

[0067] As used herein, the term "computer program produety refer, in part, to removable
storage medium 344, removable storage unit 322rd diisk installed in storage drive 312,
or a carrier wave carrying software over commuiaecapath 326 (wireless link or cable) to
communication interface 324. Computer readableagtomedia refers to any non-transitory,

non-volatile tangible storage medium that providesorded instructions and/or data to the
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computing device 200 for execution and/or processifExamples of such storage media
include magnetic tape, CD-ROM, DVD, BIu—f%(S/Disc, a hard disk drive, a ROM or
integrated circuit, a solid state storage driveclisas a USB flash drive, a flash memory
device, a solid state drive or a memory card), lridydrive, a magneto-optical disk, or a
computer readable card such as a PCMCIA card antikidy whether or not such devices are
internal or external of the computing device 30Bxamples of transitory or non-tangible
computer readable transmission media that maypasicipate in the provision of software,
application programs, instructions and/or datahto computing device 300 include radio or
infra-red transmission channels as well as a nétvemnnection to another computer or
networked device, and the Internet or Intranetsluginog e-mail transmissions and

information recorded on Websites and the like.

[0068] The computer programs (also called computer progcade) are stored in main

memory 308 and/or secondary memory 310. Computgrams can also be received via the
communication interface 324. Such computer programben executed, enable the
computing device 300 to perform one or more featmeembodiments discussed herein. In
various embodiments, the computer programs, wheewt®d, enable the processor 304 to
perform features of the above-described embodiméwctordingly, such computer programs

represent controllers of the computer system 300.

[0069] Software may be stored in a computer program proalud loaded into the computing
device 300 using the removable storage drive 3ielstorage drive 312, or the interface 350.
The computer program product may be a non-transitmputer readable medium.
Alternatively, the computer program product maydbe/nloaded to the computer system 300
over the communications path 326. The software, néeecuted by the processor 304,
causes the computing device 300 to perform perflumetions of embodiments described

herein.

[0070] It is to be understood that the embodiment of Fedlirs presented merely by way
of example. Therefore, in some embodiments one arenfeatures of the computing
device 300 may be omitted. Also, in some embodis)emte or more features of the
computing device 300 may be combined together. thadilly, in some embodiments,
one or more features of the computing device 30§ ima split into one or more

component partsThe main memory 308 and/or the secondary memoryngy)serve(s) as
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the memory for the server 102; while the proce&B¥ may serve as the processor of the
server 102.

[0071] Figure 4 shows a flowchart 400 depicting stepshfusting a ledgeraccording to

an example embodiment. At step 4@2ithorisation of payment from a buyer bank to a
seller bank is receiveffom the buyer bankAt step 404,a command that triggers a
payment sequence to effect payment from the bugek o the seller banik transmitted in
response to receipt of the authorisation of theygayt. At step 406, the ledger is updated on
progress of the payment sequence between the bagp&rand the seller bank.

[0072] It will be appreciated by a person skilled in thre that numerous variations and/or
modifications may be made to the present invenéisrshown in the specific embodiments
without departing from the spirit or scope of thedntion as broadly described. For example,
the above description mainly discusses the use Bfuatooth connection, but it will be

appreciated that another type of secure wireleggaxdiion, such as Wi-Fi, can be used in
alternate embodiments to implement the method. Sowodifications, e.g. adding an access
point, changing the log-in routine, etc. may be sidered and incorporated. The present
embodiments are, therefore, to be considered inreapects to be illustrative and not

restrictive.

[0073] Figure 5A showsan application interface of a ledger indicating thssets,
liabilities and status of various transactions tiuger or a selleraccording to an example
embodiment. In this Figure, the ledger of a busiregity Global Suppliers is shown in the
application interface. The ledger shows the aséiatsijities and activity stream of Global
Suppliers so that the business entity can viewdtest transactions and their status in real-
time. As shown in the Figure, Global Suppliers ldeato view the status of invoice

XXXX098 indicating the time and date for each pExe the activity stream.

[0074] Figure 5B shows schematic diagram of an invoice generated bysdéneer 102

of Figure 1Awhile Figure 5C showa schematic diagram of the details of the generated
invoice of Figure 5Baccording to an example embodiment. Global Sepplinay click on

the “Invoice Management” tab in order to view thiedent invoices as shown in Figure 5B.
Each of the invoices is linked to another entitg &8s status can be seen in this interface. In

Figure 5C, the details of the status of each irev@igch as “payment confirmation”, “invoice
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acknowledgement” etc. are shown with the date ameé.tEven after payment has been
completed, Global Suppliers may still view the w$abf each transaction of the invoice stored

in the ledger.

[0075] Figure 6 shows a schematic diagram illustrating rilationship between the seller
bank 106, the server 102 and the financial netwaritch 140 of Figure 1A, according to an
example embodiment. In the Figure, different bariks,example buyer bank 104 and/or
seller bank 106 of Figure 1A, are in communicatioth each other and the ledger 112 of the
server 102 of Figure 1A, via for example, a blociohnetwork. The ledger 112 is in
communication with payment infrastructure such las financial network switch 140 of
Figure 1A via an application programming interfaBach of the banks is associated with a
corporate customer (i.e. a buyer 108 or a sellerdfFigure 1A) and may manage their bank
accounts for storing funds. The server 102 mayuthelan application programming interface
(shown in Figures 5A to 5C), a corporate registry. (the ledger 112 of Figure 1A) and a
transaction processor. Each of the corporate cugtof the banks may be assigned a unique
corporate payment identity and stored in the ledfE2 registry. The unique corporate
payment identity may be used to update the ledgji2rdiiring each stage of the transaction as
illustrated in Figures 2A to 2C.
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CLAIMS

What is claimed is:

1. A server for hosting a ledger, the server cosipgt
at least one processor;
at least one memory including computer program code
the at least one memory and the computer progral@ configured to, with the at
least one processor, cause the ledger at least to:
receive from a buyer bankauthorisation of payment from the buyer bank to a
seller bank
transmit a command that triggers a payment sequerefiéect payment from the
buyer bank to the seller bank, in response to pecéithe authorisation of the
payment; and
update the ledger on progress of the payment sequaiween the buyer bank

and the seller bank.

2. The server of claim 1, wherein the ledger ishieir configured to, when being updated
on the progress of the payment sequence:
receive a notification of the payment having beaetiated from the buyer bank;
indicate that the payment is initiated,;
receive a notification of a completion of the paytieom the buyer bank to the
seller bank; and

indicate that the payment is completed.

3. The server of claim 1 or 2, wherein the payniein respect of a transaction and
wherein the ledger is further configured to maimiaiseparate entry for each of a plurality of

the transactions.

4, The server of any one of the preceding clainterein the ledger is further
configured to:
maintain a separate account for each of the bugtek bnd the seller bank,
wherein the buyer bank account is accessible bjptlger bank and the seller

bank account is accessible by the seller bank.
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5. The server of claim 4, wherein the ledger ishfeir configured to update the buyer
bank account and the seller bank account simultesigevhen updating the progress of the

payment sequence between the buyer bank and tae lsahk.

6. The server of any one of the preceding clainterein the ledger is further
configured to, before receiving the authorisatibthe payment:
receive, from the seller bank, a request for antitieof the buyer bank;
generate an invoice for the payment; and
respond to the seller bank with the identity of bluiger bank and the generated

invoice.

7. The server of claim 6, wherein the server ighier configured to:
map data in the invoice used to identify a bugea tinique identifier of the
buyer; and
map data in the invoice used to identify a seéblest unique identifier of the seller,

wherein the buyer provides the payment and tHerselceives the payment.

8. The server of any one of the preceding clainterein the ledger is further
configured to:
communicate with a financial network switch durthg payment sequence to

effect payment from the buyer bank to the selletkba

9. A computer-implemented method for hosting a éedthe method comprising:

receiving,from a buyer bankauthorisation of payment from the buyer bank to
a seller bank

transmitting a command that triggers a paymentesecgito effect payment from
the buyer bank to the seller bank, in responsedeipt of the authorisation of the
payment; and

updating the ledger on progress of the paymentesemubetween the buyer bank

and the seller bank.
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10. The method of claim 9, the method further caosimy:

receiving a notification of the payment having beetated from the buyer bank;

indicating that the payment is initiated;

receiving a notification of a completion of the pant from the buyer bank to
the seller bank; and

indicating that the payment is completed.

11. The method of claim 9 or 10, wherein the paymneim respect of a transaction and
wherein the ledger is further configured to maimtaiseparate entry for each of a plurality of

the transactions.

12. The method of any one of the claims 9 to 14 mfethod further comprising:
maintaining a separate account for each of therbdogiek and the seller bank,
wherein the buyer bank account is accessible bjptlger bank and the seller

bank account is accessible by the seller bank.

13. The method of claim 12, wherein the ledger is farttonfigured to update the buyer
bank account and the seller bank account simultestgevhen updating the progress of the

payment sequence between the buyer bank and tbesahk.

14. The method of any one of the claims 9 to 13 eim before the step of receiving the
authorisation of the payment, the method furthenmases:
receiving, from the seller bank, a request fordamtity of the buyer bank;
generating an invoice for the payment; and
responding to the seller bank with the identityraf buyer bank and the

generated invoice.

15. The method of claim 14, wherein data in the@io® used to identify a buyer is
configured to be mapped to a unique identifiethef huyer and data in the invoice used to
identify a seller is configured to be mapped toaue identifier of the seller, wherein the

buyer provides the payment and the seller recehepayment.
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16. The method of any one of the claims 9 to 1& ntiethod further comprising:
communicating with a financial network switch dgithe payment sequence to

effect payment from the buyer bank to the selletkba
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