DIGITAL PROPERTY MANAGEMENT ON A DISTRIBUTED TRANSACTION
CONCENSUS NETWORK

BACKGROUND OF THE INVENTION
Related Application

This application claims the benefit of provisional application 62/366,119, filed on July 25,
2016, titled "MULTI-CURRENCY CLEARING AND SETTLEMENT ON A CONSORTIUM
BASED BLOCKCHAIN", incorporated herein by reference.

Field of the Invention

The present disclosure relates generally to systems, apparatuses, computer readable
mediums and methods for digital property management, including clearing and settling

transactions, using cryptographic techniques in a distributed transaction consensus network.

Description of Related Art

Clearance and settlement of financial transactions are time consuming and expensive, in
particular involving international transactions. Conventionally, financial institutions rely on a
central clearing house to handle clearance and settlement. In recent years after the introduction
of Bitcoin in 2009, relatively rapid clearance and settlement using cryptographic currency in a
decentralized, distributed and peer to peer network, became available, although still not widely
adopted. Since then, numerous cryptographic currencies have become available, such as
Litecoin, Novacoin, Namecoin, Dogecoin, Peercoin, Ethereum, and Ripple.

A digital currency, such as a bitcoin, is computationally generated (minted) by an issuer.
Digital currency can be stored in a virtual wallet which can employ a software and/or hardware
technology. Owners need private keys, which are usually separately stored, to spend the digital
currency. Digital currency can be purchased (e.g., for U.S. dollars at an ATM or at an exchange),
sold (e.g., for goods and/or services), traded, or exchanged for a different currency or
cryptographic currency. A transaction using digital currency, such as money transfer, is usually
conducted by (1) sender exchanging US Dollars to bitcoins, (2) transferring bitcoins from a
sender's virtual wallet to a recipient's virtual wallet, and (3) recipient exchanging bitcoins back

to US Dollars. However, the exchange rate of digital currency, e.g. bitcoin, can fluctuate widely



and cause unexpected loss. Each exchange may also incur additional fees. In addition, the fact
that the private keys to virtual wallets can be stolen or lost would seriously threaten transactions
relying on that digital currency.

SUMMARY

The present disclosure is directed to a method and related apparatus and computer
readable medium for digital property management, including clearing and settling transactions of
digital properties, using cryptographic techniques in a distributed transaction consensus network.

An object of the present disclosure is to instantly clear and settle a transaction between
two virtual wallets, a first virtual wallet owned by a customer of first digital property issuer and a
second virtual wallet owned by a customer of second digital property issuer. Each digital
property issuer can issue its own digital property. However, each virtual wallet can only store
digital properties issued by the digital property issuer with which the virtual wallet is associated.
Thus, when a transaction is completed, no extra action is needed for clearing and settlement
between a virtual wallet owner (a customer as a sender or a recipient) and its associated digital
property issuer. Once a transaction is completed, a virtual wallet owner can immediately spend
his/her digital properties or convert them to physical properties, as he or she wishes, without
waiting for clearance and settlement.

Additional features and advantages of the disclosure will be set forth in the descriptions
that follow, and in part will be apparent from the descriptions, or may be learned by practice of
the disclosure. The objectives and other advantages of the disclosure will be realized and
attained by the structure and method particularly pointed out in the written description and
claims thereof as well as the appended drawings.

To achieve these and/or other objects, as embodied and broadly described, the present
disclosure provides a method implemented in a distributed transaction consensus network. The
method comprises (a) receiving a transaction request, by a distributed transaction consensus
network, to transfer a first type of digital property issued by a first digital property issuer from a
first virtual wallet associated with the first digital property issuer to a second virtual wallet
associated with a second digital property issuer, (b) causing the second virtual wallet to receive a

second type of digital property issued by the second digital property issuer; and (c) recording the



requested transaction in a distributed ledger. The first type of digital property can be the same as
the second type of digital property.

In addition, the present disclosure provides a 3-subtransaction process to complete a
transaction between two virtual wallets, which includes (bl) transferring the first type of digital
property issued by the first digital property issuer from the first virtual wallet owned by a first
subscriber to a first virtual treasury owned by the first digital property issuer; (b2) transferring
the first type of digital property issued by the first digital property issuer or by the second digital
property issuer from the first virtual treasury to a second virtual treasury owned by the second
digital property issuer; and (b3) transferring the second type of digital property issued by the
second digital property issuer from the second virtual treasury to the second virtual wallet owned
by a second subscriber.

It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory and are intended to provide further

explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic diagram illustrating a distributed transaction consensus network.

Figure 2 is a block diagram illustrating an example node of the above network.

Figure 3 is block diagram showing digital property issuers, virtual treasuries, subscribers,
and virtual wallets.

Figure 4 is a schematic diagram illustrating example network devices.

Figure 5 is a table illustrating an example of a mint transaction.

Figures 6A-C are tables illustrating an example of data structure used for a mint
transaction.

Figure 7 is a table illustrating an example of a deposit transaction.

Figure 8 is a table illustrating an example of a remittance transaction between two virtual
wallets.

Figures 9A-C are tables illustrating an example of data structure used for a remittance
transaction between two virtual wallets.

Figure 10 is a table illustrating an alternative of the remittance transaction described in

Figure 8.



Figure 11 is a table illustrating another alternative of the remittance transaction described
in Figure 8.

Figure 12 is a table illustrating another example of a remittance transaction between two
virtual wallets.

Figure 13 is a table illustrating an example of exposure limits set among some digital
property issuers.

Figure 14 is a table illustrating 4 examples of a subtransaction between two digital
property issuers with exposure limits.

Figure 15 is a table illustrating an example of setting all exposure limits of holding a

specific type of digital property issued by a specific digital property issuer to zero.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The terminology used in the description presented below is intended to be interpreted in
its broadest reasonable manner, even though it is used in conjunction with a detailed description
of certain specific embodiments of the technology. Certain terms may even be emphasized
below; however, any terminology intended to be interpreted in any restricted manner will be
specifically defined as such in this Detailed Description section.

The embodiments introduced below can be implemented by programmable circuitry
programmed or configured by software and/or firmware, or entirely by special-purpose circuitry,
or in a combination of such forms. Such special-purpose circuitry (if any) can be in the form of,
for example, one or more application- specific integrated circuits (ASICs), programmable logic
devices (PLDs), field-programmable gate arrays (FPGAS), etc.

The described embodiments concern one or more methods, systems, apparatuses, and
computer readable mediums storing processor-executable process steps to manage digital
properties, including to instantly clear and settle transactions of digital properties between two
virtual wallets, based on cryptographic technology in a distributed transaction consensus network,
in order to eliminate the risks, complication, and time-consumption associated with traditional
clearing and settlement proceedings. Various cryptographic algorithms known to people with
ordinary skill in the art can be used.

In one embodiment, as shown in FIG. 1, a distributed transaction consensus network 100,

referred to as TBCA (The BlockChain Alliance) Network in this disclosure, using cryptographic



technology, is implemented to manage digital properties, in particular, to substantially simplify
clearance and settlement process of transactions. TBCA Network 100 comprises a plurality of
nodes, including an administrator 110, digital property issuers 120, 130, 140,150, miners 130,
140, 160, 170 and other nodes 180, 190. As shown in FIG. 2, each node usually comprises a
processor to perform calculations and execute programs; a memory to store software, programs,
and data; a display to communicate with users; an input/output component to communicate with
users and other devices, and a network component to connect with network via wiring or
wireless channels.

The administrator 110, referred to as TBCA in this disclosure, sets rules and manages the
TBCA Network 100. The administrator 110 can issue digital fee tokens, referred to as T coin
($T) in this embodiment. The administrator 110 has a virtual treasury (not shown) to store
digital fee tokens issued by itself or digital properties issued by other digital property issuers
120-150. The administrator 110 can admit a node to join the distributed transaction consensus
network 100 (TBCA Network) and become a member of the network. In addition, the
administrator 110 (TBCA) can authorize a digital property issuer 120-150 to issue various digital
properties, such as digital currencies, digital securities, digital bonds, digital futures, and digital
precious metals.

A digital property issuer, e.g. 120, 150, can issue its own digital properties. In one
embodiment, a digital property issuer can be a bank, e.g. Bank of American ("BOA") or Chase;
an investment/trading institute, e.g. Fidelity or Goldman Sachs; or a telecom operator, e.g.
AT&T Inc. (ATT), SoftBank Corp. (SBT), or Chunghwa Telecom. In one embodiment, a digital
property can be any of digital currencies, digital securities, digital bonds, digital futures, digital
precious metals or digital fee tokens. As shown in FIG. 3, the digital property issuer 120, 150
can respectively have a virtual treasury 121, 151 to store various digital properties issued by
itself, other digital property issuers, or the administrator 110. Each virtual treasury has a virtual
treasury ID, which in some embodiment can be the virtual treasury address. In addition, each
virtual treasury has a public key and a private key. To spend the digital property stored in the
virtual treasury, a digital property issuer has to use the private key associated with the virtual
treasury to sign transactions.

A miner 130, 140, 160, 170 can record validated transactions in a distributed ledger (open

to a member/node of TBCA Network 100). In exchange for the service a miner provides, the



miner may receive a reward, such as T coin issued by the administrator 110 (TBCA) and/or
digital properties issued by digital property issuers, which can be stored in a miner's virtual
treasury (not shown). A distributed ledger is essentially a digital property database or data
structure that can be shared across a distributed transaction consensus network of multiple nodes
in various sites, geographies or institutions. All nodes within the network can have their own
identical copy of the ledger. Any changes to the ledger are reflected in all copies in minutes, or
in some cases, seconds. The security and accuracy of the digital properties stored in the ledger
are maintained cryptographically through the use of keys and signatures to control who can do
what within the distributed ledger. In an embodiment, a blockchain data structure is used for a
distributed ledger. A miner can create a new block to record validated transactions, and then
propagate the new block to other nodes of the network. However, a distributed ledger can use
any other data structure known to people with ordinary skill in the art.

To maximize the throughput of new block generation so that the TBCA Network 100 can
complete an enormous number of transactions instantly, the administrator 110 can manage the
number of miners, and/or set rules for miners to compete against and/or support with each other,
and/or designate one or more miners to generate a new block for recording transactions. A
digital property issuer 130, 140 can also be a miner. Other nodes 180, 190 can be admitted to
join the TBCA Network 100 for other functions. For example, they can be verifiers to verify
transactions and blocks, and then store a complete or partial copy of the distributed ledger.

Customers (referred to as "subscribers") of a digital property issuer can open and own
one or more virtual wallets associated with the digital property issuer. Each virtual wallet has a
virtual wallet 1D, which in some embodiment can be the virtual wallet address. In addition, each
virtual wallet has a public key and a private key. To spend the digital property stored in his or
her virtual wallet, a subscriber has to use the private key associated with the virtual wallet to sign
transactions. A subscriber can open and own virtual wallets at one or more digital property
issuers. In one embodiment as shown in FIG. 3, a virtual wallet 122, 152 is provided to store,
send, receive, and manage digital properties, including multiple types of digital assets, credits,
and obligations, such as digital currencies, digital securities, digital bonds, digital futures, digital
precious metals and digital fee tokens, for a subscriber, e.g. an individual, investor, and/or trader.
In one embodiment, a virtual wallet may be an electronically maintained data file which may

comprise authentication information, rules for use, sub-wallets (e.g., for separately maintaining



digital currency related information, digital security related information, digital bonds related
information, and digital futures related information). In addition, a subscriber may establish
rules for the virtual wallet to facilitate electronic transactions.

Each virtual wallet 122, 152 is associated with a digital property issuer 120, 150 and can
be identified by a virtual wallet ID (or address in some embodiment), e.g.
1F1tAaz5x1HUXrCNLbtMDgcw605GNNn4xq and 16ULZUJwvIHZIkFrs8aa9c3xHTjiayy TNS.
In one embodiment, a virtual wallet 122 can only store, send, receive, and manage various digital
properties issued by the digital property issuer 120, with which the virtual wallet 122 is
associated, rather than digital properties issued by other digital property issuers.

Each transaction is recorded by a miner in a distributed ledger which is open to other
nodes within the TBCA Network 100. In one embodiment, the distributed ledger comprises
blocks in chain. Each block is identified by a block hash, made by hashing the block header
twice through the SHA256 cryptographic algorithm. In addition, each block is referenced back
to a previous block, known as the parent block, through a "previous block hash" field in the
block header. Thus, the sequence of hashes links each block to its parent to create a chain going
back all the way to the first block ever created. As the blocks pile on top of each other, it
becomes exponentially harder to reverse the transactions. Therefore, transactions recorded in the
blocks become more and more trusted over the time. Depending on the size of the block and
transactions, an average block can contain several hundreds of transactions. A complete and up-
to-date distributed ledger is stored in a database (or a file) of the administrator, digital property
issuers, miners, and other nodes admitted by the administrator 110 to store such ledger (“full
node"). Some nodes can select to store only a portion of such ledger.

As shown in FIG. 3, customers of digital property issuers can request, via a network
device (connected to any Internet connection via mobile, WiFi, or wired channel), such as a
server, a desktop computer, a laptop computer, a tablet, a mobile phone, a landline phone, and a
PDA, a transaction to be processed and recorded by the TBCA Network 100. In one
embodiment, the fundamental building block of digital property transactions is an unspent
transaction output ("UTXO"). A UTXO is an indivisible chunk of digital property locked by a
private key to a specific virtual wallet or virtual treasury and can be any arbitrary value. A
customer's virtual wallet may comprise many UTXO from hundreds of prior transactions

recorded in hundreds of blocks. The customer can request a transaction to transfer a specific



value of the digital property to a restaurant, e.g. to pay for a meal. The transaction may comprise
one or more transaction inputs (input UTXO) from the customer's virtual wallet and one or more
transaction outputs (output UTXO) to receiving virtual wallets, e.g. meal value to the restaurant
and the change back to the customer). Transaction inputs are pointers to UTXO that are
generated from prior transactions and never spent before. Transaction outputs are UTXO locked
to receiving virtual wallets, which can be spent by their owners in the future. As a general rule,
the sum of value of transaction inputs should be equal to the sum of value of transaction outputs.
No value should be generated or lost in a regular digital property transaction. Exception includes
but not limited to mint transaction, which digital property issuers employ to issue new digital
properties, and exposure limit transaction, which digital property issuers employ to set exposure
limit of holding specific types of digital properties issued by other digital property issuers.

In one embodiment, a customer’s transaction request is sent to a wallet server which
collects all necessary information and sends it to a middleware. The middleware constructs a
raw transaction and sends it back to the wallet server which then sends it to a key server for the
customer's signature using his or her private key for the virtual wallet. Wallet server passes the
signed transaction back to the middleware, which propagates the transaction to the TBCA
Network 100. The wallet server, key server, and middleware are software to facilitate the
implementation of a transaction. After receiving the transaction, nodes on the TBCA Network
100, including digital property issuers and miners, will independently verify and validate the
transaction, and then add the validated transaction to the transaction pool. Each node
independently validates every transaction using the same criteria before propagating it further. A
miner will create a new block pulling the transactions from the transaction pool. After it verifies
and validates the new block, the miner then propagates the new block to other nodes. After
receiving the new block, the nodes on the TBCA Network 100 will independently verify and
validate the new block using the same criteria. Once a node has validated a new block, it will
then connect the new block to its existing blockchain. Then, the new owners can spend the
output UTXO from these transactions. Eventually, each full node on the TBCA Network 100
will have a copy of the same ledger, or blockchain, unless the TBCA Network 100 is attacked,
disconnected, or failed. A consensus requiring that a plurality of nodes, each of which
independently verifies the same transactions and/or blocks with the same criteria, reach an

agreement on the distributed ledger is a mechanism to enhance the security of transactions. The



more nodes a distributed transaction consensus network requires to reach a consensus, the more
secured the network is. Whether a consensus is reached can be determined by various rules
and/or algorithms known to skilled people in the art. In one embodiment, when forking occurs, a
consensus can be reached by comparing the length (or depth) of blocks in the chain and the fork
having a longer chain wins, such as by the algorithm adopted in Bitcoin network. The more
computational power a miner or a group of miners collectively have, the more blocks they can
generate under the proof of work approach. In other words, the blocks that are accepted by a
miner or miners collectively having majority of computational power would become consensus
later adopted by other nodes. In another embodiment, a consensus can be reached by a majority
of miners. Thus, blocks that are validated by a majority of miners will be propagated to other
nodes for verification and recording. As a distributed transaction consensus network, the TBCA
Network 100 needs to reach a consensus on each transaction, which is then respectively recorded
in the distributed ledger stored in a plurality of nodes.

As discussed before, each virtual wallet is associated with a specific digital property
issuer which can be a bank, a financial institute, a security trading company, an investment
company, a telecom operator, etc. Each virtual wallet has a unique virtual wallet ID in TBCA
Network 100. For example, Mary, as a subscriber, can have a plurality of virtual wallets, each of
which is identified by a virtual wallet ID and respectively associated with Bank of American
("BOA™), Fidelity, or Goldman Sachs via an account number, or with AT&T Inc. (ATT),
SoftBank Corp. (SBT), or Chunghwa Telecom via a telephone number. In one embodiment,
each virtual wallet can only store digital properties issued by the digital property issuer with
which the virtual wallet is associated. For example, Mary's virtual wallet associated with Bank
of America can only store digital properties issued by Bank of America; Mary's virtual wallet
associated with ATT can only store digital properties issued by ATT.

Each digital property issuer can issue various different types of digital properties, such as
digital currencies, e.g. digital US Dollars, digital Japanese Yens, digital Euros, and digital New
Taiwan Dollars; digital securities, e.g. digital Apple stocks, digital Google stocks, and digital
mutual funds; digital precious metals, e.g. digital gold, digital platinum, and digital silver; and
digital futures, e.g. digital futures of coffee beans, soy beans, and corns. Each digital property is
characterized by the combination of both the type of digital property and its issuer. In one

embodiment, the combination can be a symbol for the type of digital property followed by a



symbol for the digital property issuer with a dot separating both symbols. In one example, Bank
of America (whose symbol is "BOA") can issue both digital US Dollars (whose symbol is
"$USD") and digital Japanese Yens (whose symbol is "$JPY"), which, in this embodiment, can
be identified as $USD.BOA (1 $USD.BOA is valued at 1 US Dollar in this embodiment) and
$JPY.BOA (1 $JPY.BOA is valued at 1 Japanese Yen in this embodiment). In another example,
Fidelity (whose symbol is "FDT") can issue both digital Apple stocks and digital Google stocks,
which, in this embodiment, can be identified as AAPL.FDT (1 AAPL.FDT is valued at 1 Apple
stock share in this embodiment) and GOOG.FDT (1 GOOG.FDT is valued at 1 Google stock
share in this embodiment). Goldman Sachs ("GMS") can issue both digital gold with 24 karat
purity (whose symbol is "GLD999") and digital platinum with 999 purity (whose symbol is
"PTN999"), which, in this embodiment, can be identified as GLD999.GMS (1 GLD999.GMS is
valued at 1g of gold with 24 karat purity in this embodiment) and PTN999.GMS (1
PTN999.GMS is valued at 1g of platinum with 999 purity in this embodiment).

In one embodiment, a Favored Coin ("FC") field is used to indicate the type of digital
property and its issuer. As an example, FC equals to 10 to indicate digital US Dollars issued by
SBT (3USD.SBT); FC equals to 11 to indicate digital Japanese Yens issued by SBT
($JPY.SBT); FC equals to 20 to indicate digital US Dollars issued by ATT ($USD.ATT); FC
equals to 21 to indicate digital Japanese Yens issued by ATT ($JPY.ATT). In addition to the
value (or amount or unit of digital property), each output UTXO includes the FC field to indicate
the type of digital property and its issuer.

A digital property issuer can determine the actual financial value of the digital property it
issues. In one embodiment, the financial value of a digital property can be recognized only by its
issuer. Thus, an owner of a digital property can only claim its financial value against its issuer.
In such an embodiment, a digital property functions like a digital property issuer's credit
(referred to as "crypto credit") to the owner or other digital property issuer who receives the
digital property.

Each digital property issuer can have a virtual treasury to store digital properties issued
by itself, other digital property issuers, and the administrator 110, including multiple types of
digital assets and obligations, such as digital currencies, digital securities, digital bonds, digital

futures, digital precious metals and digital fee tokens. For example, Bank of America's virtual
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treasury can store digital US Dollars issued by itself ($USD.BOA) and digital Japanese Yen
issued by The Bank of Tokyo-Mitsubishi UFJ, Ltd. ("BTMU") ($JPY.BTMU).

The described embodiments can substantially reduce the efforts of clearing and
settlement in transactions between two virtual wallets. Because each virtual wallet can only
store digital properties issued by the digital property issuer with which the virtual wallet is
associated, when a transaction is completed, no extra action is needed for clearing and settlement
between a virtual wallet owner (a sender or a recipient) and its associated digital property issuer.
Thus, a virtual wallet owner does not need to wait for clearance and settlement when he/she
wants to spend his/her digital properties or to convert them to physical properties. Furthermore,
no extra action is needed for clearing between digital property issuers since the amount of digital
properties issued by a first digital property issuer and stored in a virtual treasury of a second
digital property issuer simply reflects the first digital property issuer's liability to the second
digital property issuer, and vice versa. And the first digital property issuer can always redeem, at
any time, the digital property (issued by the first digital property issuer) from the second digital
property issuer to settle the liability between them, if there is any. In the situation where the
virtual treasury of second digital property issuer needs to transfer digital properties to the virtual
treasury of first digital property issuer, the virtual treasury of second digital property issuer will
as a priority transfer the digital property issued by the first digital property issuer (offset), if
possible; and then transfer the remaining amount/value of digital properties issued by itself
(second digital property issuer). Thus, the credits or liabilities between the first digital property
issuer and the second digital property issuer would be maintained at a minimum number, if there
is any. Via this approach, a digital property issuer can minimize its holding of digital property
issued by other digital property issuers.

In a first embodiment (mint transaction), as shown in FIG. 5, with the administrator's
permission, ATT issues (mints) 3,100 units of digital US Dollars (3,100 $USD.ATT) and 31,000
units of digital Japanese Yens (31,000 $JPY.ATT) stored in ATT's virtual treasury; SBT issues
4,200 units of digital US Dollars (4,200 $USD.SBT) and 42,000 units of digital Japanese Yens
(42,000 $JPY.SBT).

To mint digital properties, first of all, a digital property issuer has to be granted a license
for minting a specific type of digital property. In some situations, the mint license can limit the

amount (value) of the type of digital property to be minted. In one embodiment, the
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administrator 110 has to create an administrator token UTXO which can be used in a special
license transaction as the input UTXO. In this license transaction, an output UTXO is created to
the virtual treasury of receiving digital property issuer, with the FC field indicating the specific
type of digital property it is allowed to mint. After the license transaction is constructed and
signed, the middleware sends it to the TBCA Network 100, a miner of which will record the
license transaction into a new block. Then, the digital property issuer can send a mint request to
the wallet server, which then sends the necessary information to the middleware to generate a
raw transaction. The raw transaction is then sent to the wallet server, which passes it to the key
server to sign with the virtual treasury's private key. After it returns, the middleware sends it to
the TBCA Network 100. A miner will record the new mint transaction in a block if the digital
property issuer has the appropriate mint license. Otherwise, the miner of TBCA Network 100
will reject the mint transaction. FIGS. 6A-C illustrate an embodiment of the data structure of a
mint transaction and its transaction input and output. The mint transaction has an empty input
UTXO list because new digital property is being created. However, transaction input has a
ScriptSig containing signature and public key of the virtual treasury of the digital property issuer
that mints new digital property. The output UTXO of the mint transaction has the value and FC
indicating the amount and the type of digital property to be minted, and contains a script locking
the output UTXO to the virtual treasury of the digital property issuer that mints. In the above
embodiment, ATT issues 3,100 units of digital US Dollars (3,100 $USD.ATT) and 31,000 units
of digital Japanese Yens (31,000 $JPY.ATT) stored in ATT's virtual treasury. ATT needs two
mint licenses to accomplish these two mint transactions respectively for digital US Dollars and
digital Japanese Yens. After TBCA Network 100 records the two mint transactions in a new
block (or two blocks), ATT's virtual treasury has two output UTXO, including the first one with
value of 3,100 and FC of 20 and the second one with value of 31,000 and FC of 21.

In a second embodiment (deposit transaction), Mary purchases 100 $USD.ATT and 1,000
$JPY.ATT from ATT, and then stores them in her virtual wallet 122 (associated with ATT) with
ID# (address) 1 F 11 Aaz5x 1 HUXrCNLbtMDqcw605 GNn4xq ; Joe purchases 200 $USD.SBT
and 2,000 $JPY.SBT from SBT, and then stores them in his virtual wallet 152 (associated with
SBT) with ID# (address) 16ULZUJwvIHZJkFrs8aa9c3xHTjiayyTNS. As shown in FIG. 7, after
the transfer, ATT's virtual treasury stores 3,000 digital US Dollars issued by ATT (3,000
SUSD.ATT) and 30,000 digital Japanese Yens issued by ATT (30,000 $JPY.ATT). SBT's
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virtual treasury stores 4,000 digital US Dollars issued by SBT (4,000 $USD.SBT) and 40,000
digital Japanese Yens issued by SBT (40,000 $JPY.SBT). Mary's virtual wallet contains 100
digital US Dollars issued by ATT (100 $USD.ATT) and 1,000 digital Japanese Yens issued by
ATT (1,000 $JPY.ATT). Joe's virtual wallet contains 200 digital US Dollars issued by SBT
(200 $USD.SBT) and 2,000 digital Japanese Yens issued by SBT (2,000 $JPY.SBT).

In the above deposit transaction, Mary purchases 100 $USD.ATT and 1,000 $JPY.ATT
from ATT, which are deposited into her virtual wallet 122 (associated with ATT). To
accomplish this deposit transaction, Mary's wallet sends two deposit requests to a wallet server,
including the first one for 100 $USD.ATT and the second one for 1,000 $JPY.ATT. The first
deposit request, including the information of value of 100, FC of 20, and Mary's virtual wallet
ID, is sent to the middleware, which then constructs a raw transaction and sends it back to wallet
server. The wallet server passes the raw transaction to key server for ATT's virtual treasury to
sign with its private key and then sends the signed transaction back to the middleware. The
middleware propagates the signed deposit transaction to the TBCA Network 100, a miner of
which validates the deposit transaction and records it into a new block. The input UTXO of the
first deposit transaction is the output UTXO from ATT's mint transaction. The first deposit
transaction has two output UTXO. The first output UTXO of the first deposit transaction has the
value of 100, FC of 20, and script locking this UTXO to Mary's virtual wallet. The second
output UTXO has the value of 3,000, FC of 20, and script locking this UTXO to ATT's virtual
treasury. The second deposit request, including the information of value of 1,000, FC of 21, and
Mary's virtual wallet ID, is sent to the middleware, which then constructs a raw transaction and
sends it back to wallet server. Through similar process, a miner of the TBCA Network 100
records the second deposit transaction into a new block. The input UTXO of the second deposit
transaction is another output UTXO from ATT's mint transaction. The second deposit
transaction also has two output UTXO. The first output UTXO of the second deposit transaction
has the value of 1,000, FC of 21, and script locking this UTXO to Mary's virtual wallet. The
second output UTXO has the value of 30,000, FC of 21, and script locking this UTXO to ATT's
virtual treasury. After the deposit transactions are completed, Mary can spend these output
UTXO immediately.

In one embodiment, Mary wants to send some money to Joe. Mary can specify the type

and amount of the digital property she wants to send to Joe from her virtual wallet. In addition,
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Mary can specify the type of the digital property Joe will receive. In a third embodiment
(remittance transaction), Mary can request (1) transferring from her own virtual wallet 50 digital
US Dollars issued by ATT (50 $USD.ATT) to Joe, and (2) Joe receiving digital US Dollars
issued by SBT. (Since only digital US Dollars are involved in this transaction, the amount of
digital Japanese Yens stored in each virtual wallets and virtual treasuries will be omitted in the
following description.) To complete this transaction, as shown in FIG. 8, a 3-step (3-
subtransaction) process is implemented so that Joe will receive digital US Dollars issued by SBT
(3USD.SBT). These 3 subtransactions to complete the remittance transaction are collectively
referred to as a transaction set. (Please note that each subtransaction can be considered as a
transaction by the TBCA Network 100 in some circumstances.) The first step (first
subtransaction) is that 50 digital US Dollars issued by ATT (50 $USD.ATT) at Mary's virtual
wallet is transferred to ATT's virtual treasury. As a result, Mary's virtual wallet contains 50
$USD.ATT while ATT's virtual treasury contains 3,050 $USD.ATT. The second step (second
subtransaction) is that ATT's virtual treasury transfers 50 digital US Dollars issued by ATT (50
$USD.ATT) to SBT. As a result, ATT's virtual treasury contains 3,000 $USD.ATT. SBT's
virtual wallet contains 50 $USD.ATT and 4,000 $USD.SBT. The third step (third
subtransaction) is that SBT's virtual treasury transfers 50 digital US Dollars issued by SBT (50
$USD.SBT) to Joe's virtual wallet. As a result, SBT's virtual treasury contains 50 SUSD.ATT
and 3,950 $USD.SBT. Joe's virtual wallet contains 250 $USD.SBT, only digital property issued
by SBT.

In the above remittance transaction, Mary transfers 50 $SUSD.ATT from her virtual wallet
associated with ATT to Joe's virtual wallet associated with SBT. To accomplish this remittance
transaction, three subtransactions (a transaction set) must be validated and confirmed as a whole.
If one subtransaction is rejected, all three subtransactions have to be rejected. FIGS. 9A-C
illustrate an embodiment of the data structure of a remittance transaction and its transaction
inputs and outputs. The first subtransaction has the input UTXO from Mary's virtual wallet with
value of 100 and FC of 20 and two output UTXO, the first one with value of 50 and FC of 20
locked to ATT's virtual treasury and the second one (the change back to Mary) with value of 50
and FC of 20 locked to Mary's virtual wallet. The second subtransaction has the input UTXO
from ATT's virtual treasury with value of 3,000 and FC of 20 and two output UTXO, the first

one with value 50 and FC 20 locked to SBT's virtual treasury and the second one (the change
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back to ATT) with value of 2,500 and FC of 20 locked to ATT's virtual treasury. The third
subtransaction has the input UTXO from SBT's virtual treasury with value of 4,000 and FC of
10 and two output UTXO, the first one with value of 50 and FC of 10 locked to Joe's virtual
wallet and the second one (change back to SBT) with value of 3,500 and FC of 10 locked to
SBT's virtual treasury. With all necessary information, the middleware constructs the 3 raw
subtransactions and sends them to wallet server, which further passes them to key server for
appropriate signatures. The wallet server sends the 3 signed subtransactions back to the
middleware, which propagates them to the TBCA Network 100. A miner will verify and
validate these 3 subtransactions, which will be written into a new block only if all three
subtransactions are validated. The new block will then be propagated to other nodes, which will
independently verify the new block using the same criteria. Eventually, each node's ledger will
include this new block recording the remittance transaction. Joe can spend the newly received
50 digital US Dollars immediately.

In a fourth embodiment, ATT may charge Mary a transaction fee which can be deducted
from the 50 $USD.ATT withdrawn from Mary's virtual wallet (Joe will receive less) or be an
extra and separate charge to Mary's virtual wallet. Similarly, SBT may charge Joe a transaction
fee which can be deducted from the amount of digital US Dollars received from Mary (Joe will
receive less) or be an extra and separate charge to Joe's virtual wallet. In addition, the
administrator 110 (TBCA) may charge ATT and SBT a transaction fee which can be paid by T
coins issued by the administrator 110 in this embodiment. Furthermore, a miner which creates a
new block to record the transaction may be rewarded with T coins issued by the administrator
110. Several measures can be taken to complete a transaction with transaction fees paid to ATT,
SBT, a miner, and/or the administrator. First, the value of input UTXO or output UTXO can be
adjusted accordingly to reflect transaction fees. Second, one or more output UTXO with the
value of transaction fees can be added to the appropriate subtransactions. Third, one or more
subtransactions can be added to the transaction set if a separate miner or administrator 110
charges transaction fees as well.

In a fifth embodiment, Mary can request (1) transferring from her own virtual wallet 50
digital US Dollars issued by ATT (50 $USD.ATT) to Joe, and (2) Joe receiving digital Japanese
Yens. To complete this transaction, Mary can exchange her digital US Dollars to digital

Japanese Yens at ATT's virtual treasury. ATT's virtual treasury will withdraw 50 $USD.ATT
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from Mary's virtual wallet and deposit 5,250 $JPY.ATT back to Mary's virtual wallet, assuming
that the exchange rate is 1 digital US Dollars for 105 digital Japanese Yens. Afterwards, Mary
can request (1) transferring from her own virtual wallet 5,250 digital Japanese Yens issued by
ATT (5,250 $JPY.ATT) to Joe, and (2) Joe receiving digital Japanese Yens. This remittance
transaction can be completed following the similar process described in the third embodiment.
Alternatively, as shown in FIG. 10, a 3-step (3 -subtransaction) process is implemented so that
Joe will receive digital Japanese Yens issued by SBT ($JPY.SBT) without advanced exchange.
The first two steps can be the same as those in the third embodiment. In the third step (third
subtransaction), SBT's virtual treasury transfers 5,250 digital Japanese Yens issued by SBT to
Joe's virtual wallet (5,250 $JPY.SBT) (using the above exchange rate). As another alternative
shown in FIG. 11, in the second step (second subtransaction), ATT's virtual treasury can
transfer 5,250 digital Japanese Yens issued by ATT (5,250 $JPY.ATT) to SBT's virtual treasury,
instead of 50 digital US Dollars (50 $USD.ATT). Actually, ATT may pay SBT any other type of
digital property with equivalent value of 5,250 digital Japanese Yens as long as SBT agrees to
receive it.

In a sixth embodiment following the transaction completed in the third embodiment (see
FIG. 8), Joe requests (1) transferring from his own virtual wallet 75 digital US Dollars issued by
SBT (75 $USD.SBT) to Mary, and (2) Mary receiving digital US Dollars. (Since only digital US
Dollars are involved in this transaction, the amount of digital Japanese Yens stored in each
virtual wallet and virtual treasury will be omitted in the following description.) To complete this
remittance transaction, as shown in FIG. 12, a 3-step (3-subtransaction) process is implemented
so that Mary will receive digital US Dollars issued by ATT ($USD.ATT). The first step (first
subtransaction) is that 75 digital US Dollars issued by SBT (75 $USD.SBT) at Joe's virtual
wallet is transferred to SBT's virtual treasury. As a result, Joe's virtual wallet contains 175
$USD.SBT while SBT's virtual treasury contains 4,025 $USD.SBT. The second step (second
subtransaction) is that SBT's virtual treasury returns 50 digital US Dollars issued by ATT (50
$USD.ATT) back to ATT and transfers another 25 digital US Dollars issued by SBT (25
SUSD.SBT) to ATT. As a result, ATT's virtual treasury contains 3,050 $USD.ATT and 25
$USD.SBT. SBT's virtual wallet contains 4,000 $USD.SBT and zero $USD.ATT. The third
step (third subtransaction) is that ATT's virtual treasury transfers 75 digital US Dollars issued by
ATT (75 $USD.ATT) to Mary's virtual wallet. As a result, ATT's virtual treasury contains
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2,975 $USD.ATT and 25 $USD.SBT. Mary's virtual wallet contains 125 $USD.ATT, only
digital property issued by ATT.

At a certain time after several transactions, each virtual wallet still only stores digital
properties issued by the digital property issuer with which the virtual wallet is associated.
However, digital property issuers very likely would hold digital properties issued by other digital
property issuers in their own virtual treasury, e.g. SBT's virtual treasury contains digital US
Dollars issued by ATT (3USD.ATT); ATT's virtual treasury contains digital Japanese Yens
issued by SBT ($JPY.SBT). In next transaction, when a first digital property issuer (e.g. SBT)
needs to transfer a first type of digital property (e.g. digital US Dollars) to a second digital
property issuer (e.g. ATT), in one embodiment, the first digital property issuer (e.g. SBT) will, as
a priority, transfer (return) the first type of digital property issued by the second digital property
issuer (e.g. $USD.ATT) back to the second digital property issuer (e.g. ATT). And if that is not
sufficient, then the first digital property issuer (e.g. SBT) will transfer the first type of digital
property issued by itself (JUSD.SBT) to the second digital property issuer (e.g. ATT) for the
remaining amount. Via this process, a digital property issuer can minimize its holding of digital
property issued by other digital property issuers and manage the risk of holding a large amount
of digital property issued by other digital property issuers.

In addition, in a seventh embodiment (exposure limit transaction), a digital property
issuer can set an exposure limit for a specific type of digital property issued by a specific digital
property issuer. For example, SBT sets its exposure limit of digital US Dollars issued by ATT to
1M units. As a result, when a transaction will cause the digital property issuer to hold more
amount of the specific type of digital property issued by the specific digital property issuer than
the exposure limit, the transaction will be rejected and cannot be recorded. For example, if a
transaction will cause SBT to hold more than 1M units of SUSD.ATT, the transaction will be
rejected. Digital property issuers' exposure limits for specific types of digital property issued by
other digital property issuers can be recorded in the distributed ledger, such as blockchain. Thus,
every full node, including digital property issuers and miners, which has a complete and up-to-
date copy of distributed ledger, can independently verify whether a subtransaction causes a
digital property issuer to exceed its exposure limit. If that occurs, the whole transaction set will

be rejected.
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FIG. 13 is an example of exposure limit array showing some digital property issuers'
exposure limits of various types of digital properties issued by other digital property issuers. For
example, SBT sets its exposure limit of holding $USD.ATT to 100,000 units; of holding
$JPY.ATT to 500,000 units; of holding SCAD.ATT (digital Canadian Dollars issued by ATT) to
50,000 units. SBT also sets its exposure limit of holding $USD.NTT (digital US Dollars issued
by NTT Group, a Japanese telephone service provider) to 10,000 units; of holding $JPY.NTT to
1M units; of holding $CAD.NTT to 5,000 units. Similarly, ATT sets its exposure limit of
holding $USD.SBT to 500,000 units; of holding $JPY.SBT to 1.5M units; of holding
$CAD.SBT to 20,000 units. ATT also sets its exposure limit of holding $USD.NTT to 500,000
units; of holding $JPY.NTT to 1.2M units; of holding $CAD.NTT to 20,000 units.

In one embodiment, for a digital property issuer to set an exposure limit, the digital
property issuer can send a set-exposure-limit request to a wallet server, which then sends the
necessary information to the middleware to generate a raw transaction. The raw transaction is
then sent to the wallet server, which passes it to the key server to sign with the virtual treasury's
private key. After it returns, the middleware sends the signed exposure limit transaction to the
TBCA Network 100 for recording into a new block. Like mint transaction, the exposure limit
transaction has an empty input UTXO list because no UTXO should be consumed for this setting.
However, an exposure limit transaction input has a ScriptSig containing signature and public key
of the virtual treasury of the digital property issuer that sets the exposure limit. The output
UTXO of the exposure limit transaction has the value and FC indicating the maximum amount of
the specific type of digital property issued by the specific digital property issuer that will be
accepted by the requesting digital property issuer. In the example where SBT sets its exposure
limit of holding $USD.ATT to 100,000 units, the exposure limit transaction has an output UTXO
with the value of 100,000 and FC of 20. This transaction has to be signed with SBT virtual
treasury's private key.

FIG. 14 demonstrates four transactions using the above exposure limit array, two of
which are completed and recorded and the other two of which are denied because the
transactions will cause a digital property issuer to exceed its exposure limit of holding a specific
type of digital property issued by another digital property issuer. In this embodiment, as shown
in FIG. 13, SBT sets its exposure limit of holding digital US Dollars issued by ATT
(SUSD.ATT) to 100,000 units; ATT sets its exposure limit of holding digital Japanese Yens
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issued by SBT ($JPY.SBT) to 1.5M units. Before Transaction No. 1, ATT's virtual treasury has
1M $USD.ATT, 3,000 $USD.SBT, 100,000 $JPY.ATT, and 1,450,000 $JPY.SBT; SBT's virtual
treasury has 98,000 $USD.ATT, 500,000 USD.SBT, 20,000 $JPY.ATT, and 5M $JPY.SBT.
Transaction No. 1 requests ATT to transfer 4,000 digital US Dollars ($USD) to SBT. ATT
transfers 3,000 $USD.SBT first and then transfer 1,000 $USD.ATT to SBT. Thus, Transaction
No. 1 only causes SBT's holding of $USD.ATT to increase 1,000 units to 99,000 units which is
still within the exposure limit of 100,000 $USD.ATT. As a result, Transaction No. 1 is
completed and recorded. Transaction No. 2 requests ATT to transfer 2,000 $USD to SBT. Since
ATT has zero $USD.SBT to return to SBT, ATT has to transfer 2,000 $USD.ATT to SBT. Thus,
Transaction No. 2 is denied because it will cause SBT to hold 110,000 $USD.ATT which
exceeds SBT's exposure limit of holding 100,000 $USD.ATT. Transaction No. 3 requests SBT
to transfer 30,000 digital Japanese Yens ($JPN) to ATT. SBT transfers 20,000 $JPY.ATT first
and then transfers 10,000 $JPY.SBT to ATT. Thus, Transaction No. 3 only causes ATT's
holding of $JPY.SBT to increase 10,000 units to 1,460,000 units which is still within the
exposure limit of 1,500,000 $JPY.ATT. As a result, Transaction No. 3 is completed and
recorded. Transaction No. 4 further requests that SBT transfer 50,000 $JPY to ATT. Since SBT
has zero $JPY.ATT to return to ATT, SBT has to transfer 50,000 $JPY.SBT to ATT. Thus,
Transaction No. 4 is denied because it will cause ATT to hold 1,510,000 $JPY.SBT which
exceeds ATT's exposure limit of holding 1,500,000 $JPY.SBT.

The setting of exposure limits can also help manage the damages and solve the problem
when a specific type of digital property issued by a specific digital property issuer is
compromised, e.g. private keys to the digital property are stolen or lost. As shown in FIG. 15, in
an eighth embodiment where a specific type of digital properties issued by a specific digital
property issuer, e.g. digital US Dollars issued by ATT ($USD.ATT), is compromised, e.g.
private keys to transfer some digital properties are stolen, the administrator 110 can set all digital
property issuers' exposure limit of this type of digital property issued by this specific digital
property issuer, e.g. USD.ATT, to zero so that no digital property issuer would accept the
compromised digital property, e.g. SUSD.ATT, afterwards. In this exposure limit transaction,
the transaction input has a ScriptSig containing signature and public key of the virtual treasury of
the administrator 110; the transaction output has a UTXO with the value of zero and the FC of 20.

In this situation, the administrator 110 or this specific digital property issuer (e.g. ATT) can set
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the related exposure limits to zero to reject all the transactions of specific type of digital property
(e.g. $USD.ATT) after it is compromised. This digital property issuer, e.g. ATT, can then mint a
new version of the same type of digital property, such as SUSD2.ATT and deposit, according to
its subscribers’ information database, the appropriate amount of this new version digital property
to its subscribers' virtual wallets to cover any damages caused by the stolen or loss of private
keys.

Again, the digital property transaction method and related apparatus described above can
be applied to all kinds of digital property, such as digital currencies, e.g. digital US Dollars,
digital Japanese Yens, digital Euros, and digital New Taiwan Dollars; digital securities, e.g.
digital Apple stocks, digital Google stocks, and digital mutual funds; digital precious metals, e.g.
digital gold, digital platinum, and digital silver; and digital futures, e.g. digital futures of coffee
beans, soy beans, and corns.

It will be apparent to those skilled in the art that various modification and variations can
be made in the digital property management method and related apparatus of the present
invention without departing from the spirit or scope of the invention. Thus, it is intended that the
present invention cover modifications and variations that come within the scope of the appended

claims and their equivalents.
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WHAT IS CLAIMED IS

1. A method performed by a plurality of nodes of a distributed transaction consensus network,
wherein the plurality of nodes includes a first digital property issuer and a second digital property
issuer which are communicatively connected to each other, the method comprising:

(a) receiving a transaction request, by the distributed transaction consensus network, to
transfer a first type of digital property issued by the first digital property issuer from a first virtual
wallet associated with the first digital property issuer to a second virtual wallet associated with
the second digital property issuer;

(b) causing the second virtual wallet to receive a second type of digital property issued by
the second digital property issuer; and

(c) recording the requested transaction in a distributed ledger.

2. The method of claim 1, wherein the first type of digital property is one of
digital currencies, digital securities, digital bonds, digital futures, and digital precious metals, and
the second type of digital property is one of digital currencies, digital securities, digital bonds,

digital futures, and digital precious metals.

3. The method of claim 1, wherein the step (b) comprises:

(b1) the first digital property issuer transferring the first type of digital property issued by the
first digital property issuer from the first virtual wallet owned by a first subscriber to a first virtual
treasury owned by the first digital property issuer;

(b2) the first digital property issuer transferring one or more selected types of digital property
issued by the first digital property issuer or by the second digital property issuer from the first
virtual treasury to a second virtual treasury owned by the second digital property issuer, wherein
the one or more selected types of digital property are selected from any type of digital property
contained in the first virtual treasury; and

(b3) the second digital property issuer transferring the second type of digital property issued
by the second digital property issuer from the second virtual treasury to the second virtual wallet

owned by a second subscriber.
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4. The method of claim 1, wherein the step (b) comprises:

(b1) the first digital property issuer transferring the first type of digital property issued by the
first digital property issuer from the first virtual wallet owned by a first subscriber to a first virtual
treasury owned by the first digital property issuer;

(b2) the first digital property issuer transferring the first type of digital property issued by the
first digital property issuer or by the second digital property issuer from the first virtual treasury
to a second virtual treasury owned by the second digital property issuer; and

(b3) the second digital property issuer transferring the second type of digital property issued
by the second digital property issuer from the second virtual treasury to the second virtual wallet
owned by a second subscriber, wherein the second type of digital property is the same as the first

type of digital property.

5. The method of claim 4, wherein, in the step (b2), the first digital property issuer transfers
from the first virtual treasury, as a priority, the first type of digital property issued by the second
digital property issuer to the second virtual treasury when the first virtual treasury contains the
first type of digital property issued by the second digital property issuer; and the first digital
property issuer transfers from the first virtual treasury a remaining amount of the first type of
digital property issued by the first digital property issuer to the second virtual treasury when the
first virtual treasury does not contain a requested amount of the first type of digital property

issued by the second digital property issuer.

6. The method of claim 4, wherein the second digital property issuer sets an exposure limit
of holding the first type of digital property issued by the first digital property issuer.

7. The method of claim 6, wherein the transaction request is denied when the transaction
causes the second digital property issuer to hold more amount of the first type of digital property
issued by the first digital property issuer than the exposure limit set by the second

digital property issuer.
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8. The method of claim 6, wherein the second digital property issuer's exposure limit of
holding the first type of digital property issued by the first digital property issuer is set to zero
when a private key to transfer the first type of digital property issued by the first digital property

issuer is stolen or lost.

9. The method of claim 1, wherein the first virtual wallet is capable of storing one or more
types of digital property issued by the first digital property issuer, but not any type of digital
property issued by the second digital property issuer; and the second virtual wallet is capable of
storing one or more types of digital property issued by the second digital property issuer, but not
any type of digital property issued by the first digital property issuer.

10. The method of claim 1, further comprising:

(d) charging, by the first digital property issuer, a first transaction fee to the first virtual
wallet; and

(e) charging, by the second digital property issuer, a second transaction fee to the second

virtual wallet.
11. The method of claim 1, further comprising:
(F) charging, by a miner, a third transaction fee to the first virtual treasury or the second

virtual treasury for generating a new block to record the transaction.

12. The method of claim 1, wherein the distributed transaction consensus network has an

administrator.

13. The method of claim 12, wherein the administrator issues a digital fee token.

14. The method of claim 13, further comprising:

charging, by the administrator, a fourth transaction fee to the first virtual treasury or the second

virtual treasury.

23



15. The method of claim 12, wherein the administrator authorizes the first digital property issuer

or the second digital property issuer to issue one or more types of digital property.

16. The method of claim 12, wherein the administrator authorizes a miner to generate a new
block recording the transaction, and sets rules for miners to compete against or support with each

another.

17. A computer program product comprising one or more computer usable non-transitory
media having computer readable program code embedded therein for controlling a digital
property management system, the computer readable program code configured to cause the
digital property management system to execute a transaction process in a distributed transaction
consensus network with a plurality of nodes including a first digital property issuer and a second
digital property issuer which are communicatively connected to each other, the process
comprising:

(a) receiving a transaction request, by the distributed transaction consensus network, to
transfer a first type of digital property issued by the first digital property issuer from a first virtual
wallet associated with the first digital property issuer to a second virtual wallet associated with
the second digital property issuer;

(b) causing the second virtual wallet to receive a second type of digital property issued by
the second digital property issuer; and

(c) recording the requested transaction in a distributed ledger.

18. The computer program product of claim 17, wherein the step (b) comprises:
(b1) the first digital property issuer transferring the first type of digital property issued by the
first digital property issuer from the first virtual wallet owned by a first subscriber to a first virtual

treasury owned by the first digital property issuer;
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(b2) the first digital property issuer transferring one or more selected types of digital property
issued by the first digital property issuer or by the second digital property issuer from the first
virtual treasury to a second virtual treasury owned by the second digital property issuer wherein
the one or more selected types of digital property are selected from any type of digital property
contained in the first virtual treasury; and

(b3) the second digital property issuer transferring the second type of digital property issued
by the second digital property issuer from the second virtual treasury to the second virtual wallet

owned by a second subscriber.

19. The method of claim 1, wherein each of the first digital property issuer and the second digital
property issuer is one of a bank, an investment institute, a trading institute, and a telecom

operator.

20. The method of claim 1, wherein the distributed ledger uses a blockchain data structure.

21. The method of claim 1, wherein the first virtual wallet corresponds to a first phone number

and the second virtual wallet corresponds to a second phone number.

22. A method performed by a plurality of nodes of a distributed transaction consensus network,
wherein the plurality of nodes includes a first telecom operator and a second telecom operator
which are communicatively connected to each other, the method comprising:

(a) receiving a transaction request, by a distributed transaction consensus network, to
transfer a first type of digital property issued by a first telecom operator from a first virtual wallet
corresponding to a first phone number to a second virtual wallet corresponding to a second phone
number;

(b) causing the second virtual wallet to receive a second type of digital property issued by
the second telecom operator; and

(c) recording the requested transaction in a distributed ledger.
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23. The method of claim 22, wherein the step (b) comprises:

(bl) the first telecom operator transferring the first type of digital property issued by the first
telecom operator from the first virtual wallet owned by a first subscriber to a first virtual treasury
owned by the first telecom operator;

(b2) the first telecom operator transferring one or more selected types of digital property
issued by the first telecom operator or by the second telecom operator from the first virtual
treasury to a second virtual treasury owned by the second telecom operator, wherein the one or
more selected types of digital property are selected from any type of digital property contained in
the first virtual treasury; and

(b3) the second telecom operator transferring the second type of digital property issued by
the second telecom operator from the second virtual treasury to the second virtual wallet owned

by a second subscriber.

24. The method of claim 22, wherein the first phone number is associated with the first telecom

operator and the second phone number is associated with the second telecom operator.

25. The method of claim 1, wherein each of the first type of digital property and the second type
of digital property is characterized by a combination of a type of digital currency and its issuer
and the combination is represented by a symbol for the type of digital currency and a symbol for

the issuer.

26. The computer program product of claim 17, wherein each of the first type of digital property
and the second type of digital property is characterized by a combination of a type of digital
currency and its issuer and the combination is represented by a symbol for the type of digital

currency and a symbol for the issuer.

27. The method of claim 22, wherein each of the first type of digital property and the second
type of digital property is characterized by a combination of a type of digital currency and its
issuer and the combination is represented by a symbol for the type of digital currency and a

symbol for the issuer.
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