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RESOURCE-BASED DISTRIBUTED PUBLIC LEDGER SYSTEM

BACKGROUND
[0001] The present disclosure generally relates to distributed public ledgers, and more
particularly to providing resource-based distributed public ledgers that may be utilized for

electronic transactions.

Related Art

[0002] More and more consumers are conducting transactions over electronic networks
such as, for example, the Internet. Consumers routinely purchase products and services
from merchants and individuals alike. The transactions may take place directly between a
conventional or on-line merchant or retailer and the consumer, and payment is typically
made by entering credit card or other financial information. Transactions may also take
place with the aid of an on-line or mobile payment service provider such as, for example,
PayPal, Inc. of San Jose, CA. Such payment service providers can make transactions
easier and safer for the parties involved. Purchasing with the assistance of a payment
service provider from the convenience of virtually anywhere using a mobile device is one
main reason why on-line and mobile purchases are growing very quickly.

[0003] Conventional payment service providers typically provide for payment by a payer
to a payee through the use of payer accounts of the payer (e.g., credit accounts, banking
account, and/or a variety of other payer accounts that may be provided by an account
provider). For example, the payment service provider may provide a payment service
account to the payer, and the payer may link one or more payer accounts to the payment
service account (or the payment service account may include a payer account provided by
the payment service provider). In a transaction between the payer and the payee, the
payment service provider may then transfer funds from one of the payer accounts to a
payee account of the payee (which may also be provided by the account providefs or
payment service provider).

[0004] An alternative to the payer accounts and payee accounts provided by account
providers, discussed above, is the use of distributed crypto currencies such as, for
example, Bitcoin. Distributed crypto currencies are not controlled by any central
authority, but rather by a distributed network of computing devices (also called “miner

devices”) that operate to confirm transfers of the crypto currency between payers and
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payees. In conventional distributed crypto currency systems, any computing device may
receive crypto currency transactions broadcast by payer devices, and operate to provide
those crypto currency transactions in a block that may then be processed (in an operation
typically referred to as “mining”), with the processed block broadcast to other computing
devices in the distributed network of computing devices for addition to a distributed
crypto currency public ledger that is maintained by each of those computing devices and
that tracks the ownership of the crypto currency. However, the processing/mining of
blocks for a distributed crypto currency public ledger is notoriously wasteful with regard
to pfocessing power and energy, as any user may dedicate their computing device to
performing such processing/mining, resulting in many computing devices expending their
processing power and utilizing energy without actually processing a block that will be
added to the distributed crypto currency public ledger.

[0005] Thus, Applicant recognizes that there is a need for an improved distributed public

ledger system.

BRIEF DESCRIPTION OF THE FIGURES

[0006] Fig. 1 is a flow chart illustrating an embodiment of a method for providing a
resource-based distributed public ledger;

[0007] Fig. 2 is a schematic view illustrating an embodiment of an electronic coin or
crypto currency;

[0008] Fig. 3 is a schematic view illustrating an embodiment of a crypto currency public
ledger;

[0009] Fig. 4 is a schematic view illustrating an embodiment of a partially centralized
resource-based distributed public ledger system;

[0010] Fig. SA is a schematic view illustrating an embodiment of a decentralized
resource-based distributed public ledger;

[0011] Fig. 5B is a schematic view illustrating an embodiment of a primary ledger and a
secondary ledger that may be used in the decentralized resource-based distributed public
ledger system of Fig. 5A;

[0012] Fig. 6 is a schematic view illustrating an embodiment of a networked system;
[0013] Fig. 7 is a perspective view illustrating an embodiment of a payer/payee/user
device;

[0014] Fig. 8 is a schematic view illustrating an embodiment of a computer system; and

[0015] Fig. 9 is a schematic view illustrating an embodiment of a system provider device.

2.



WO 2020/113081 PCT/US2019/063724

[0016] Embodiments of the present disclosure and their advantages are best understood
by referring to the detailed description that follows. It should be appreciated that like
reference numerals are used to identify like elements illustrated in one or more of the
figures, wherein showings therein are for purposes of illustrating embodiments of the

present disclosure and not for purposes of limiting the same.

DETAILED DESCRIPTION

[0017] Some embodiments of the present disclosure provide systems and methods for
maintaining a distributed public ledger via mining devices that are selected based on one
or more of their available resources. For example, miner devices that are configured to
process transactions as part of a block in a distributed public ledger such as a crypto
currency blockchain may report information about their available resources, and then a
transaction may be broadcast to subsets of those miner devices that are associated with
resource information that satisfies desirable resource characteristics. As such, a
distributed public ledger may be maintained by miner devices that have a minimal
processing efficiency, miner devices that are operating using energy that is below a
maximum cost, miner devices that are located in a particular area (or only miner devices
that are not located in a particular area), miner devices that are capable of processing
blocks in less than a maximum time period, and/or miner devices that exhibit virtually
any other resource characteristic that would be apparent to one of skill in the art in
possession of the present disclosure,

[0018] Referring now to Figs. 1, 2, and 3, a method 100 for providing a resource-based
distributed public ledger is illustrated. In some embodiments of the method 100
described below, one or more system provider devices may operate to perform the
method 100. For example, a partially centralized system (e.g., including one or more
system provider devices controlled by one or more centralized and/or cooperating
entities) may operate with payer devices that generate transactions that are performed via
a distributed public ledger, and mining devices that maintain that distributed public
ledger, in order to provide the resource-based distributed public ledger described herein.
In a specific example, a payment service provider such as, for example, PAYPAL®, Inc.
of San Jose, California, United States, may utilize one or more payment service provider
devices/system provider devices as part of the partially centralized system that performs

the method 100 discussed in some of the examples below.
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[0019] In another example, a decentralized system may include one or more system
provider devices, which may be provided by payer devices and controlled by one or more
non-cooperating entities, operate to maintain the distributed public ledger in order to
provide the resource-based distributed public ledger described herein, and may operate in
cooperation with one or more miner devices that operate to maintain the primary
distributed public ledger discussed in some of the examples below, while also
maintaining a secondary distributed public ledger (which may be a “sidechain” for the
primary distributed public ledger) in order to provide the resource-based distributed
public ledger described herein. H'owever, these embodiments are meant to be merely
exemplary, and one of skill in the art in possession of the present disclosure will
recognize that a wide variety of system provider devices may operate, alone or together,
to provide the systems and methods discussed herein without departing from the scope of
the present disclosure.

[0020] Referring now to Fig. 2, an embodiment of an electronic coin 200 (or “crypto
currency”) is illustrated and described briefly for reference to the method 100 discussed
below. In some embodiments, the resource-based distributed public ledger system
associated with the present disclosure may utilize a distributed public crypto currency
blockchain (also referred to as a “crypto currency blockchain” below) that defines an
electronic coin as a chain of digital signatures provided by previous owners of the
electronic coin to subsequent owners of the electronic coin. In the illustrated
embodiment, the electronic coin 200 is owned by an owner 202, and Fig. 2 illustrates how
the electronic coin 200 is defined by the digital signatures of the previous owners 204,
206, and 208. Specifically, in transaction A, a hash 210 of the public key of owner 206
(i.e., the owner receiving, as a result of transaction A, an electronic coin 200; defined by
digital signatures provided up to transaction A) and the previous transaction (not
illustrated, but occurring prior to transaction A) was signed by owner 208 (i.e., the owner
providing, as a result of transaction A, the electronic coin 200; defined by digital
signatures provided up to transaction A) and added to an initial electronic coin (which
was defined by digital signatures provided up to the transaction prior to transaction A)
such that the electronic coin 200, was transferred to owner 206.

[0021] Similarly, in transaction B, a hash 210 of the public key of owner 204 (i.e., the
owner receiving, as a result of transaction B, an electronic coin 200, defined by digital
signatures provided up to transaction B) and transaction A was signed by owner 206 and

added to the electronic coin 2001 such that the electronic coin 200, was transferred to
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owner 204. Similarly, in transaction C, a hash 210 of the public key of owner 202 (i.c.,
the owner receiving, as a result of transaction C, the electronic coin 200 defined by digital
signatures provided up to transaction C) and the transaction B was signed by owner 204
and added to the electronic coin 200 such that the electronic coin 200 was transferred to
owner 202. As is understood in the art, any payee receiving an electronic coin (e.g.,
owner 206 in transaction A, owner 204 in transaction B, and owner 202 in transaction C)
can verify the signatures to verify the chain of ownership of the electronic coin. In the
discussion below, it should be understood that the term “electronic coins” is used to
encompass any amount of electronic coins or crypto currency, from fractions of a coin
(e.g., 0.00564500 electronic coins) to many multiples of coins (e.g., 56,000.00000000
electronic coins).

[0022] Referring now to Fig. 3, an embodiment of a distributed public crypto currency
ledger 300 is illustrated and described briefly for reference to the method 100 discussed
below. The distributed public crypto currency ledger 300 operates to verify that payers
transferring an electronic coin (e.g., referring back to Fig. 2, owner 206 in transaction A,
owner 204 in transaction B, and owner 202 in transaction C) did not “double-spend” (e.g.,
sign any previous transactions involving) that electronic coin. To produce the distributed
public crypto currency ledger 300, a distributed network of computing devices (also
referred to as “mining devices” below) operate to agree on a single history of transactions
in the order in which they were received such that it may be determined that a transaction
between a payer and a payee using an electronic coin is the first transaction associated
with that electronic coin. Each computing device in the distributed network operates to
collect new transactions into a block, and then to increment a proof-of work system that
includes determining a value that when hashed with the block provides a required number
of zero bits.

[0023] For example, for a block 302 that includes a plurality of transactions 302a, 302b,
and up to 302c¢, a computing device in the distributed network may increment a nonce 306
in the block 302 until a value is found that gives a hash of the block 302 (which may a
previous hash 308 of the block 304, the transactions 302a-c, and the nonce 306) the
required number of zero bits. The computing device may then “chain” the block 302 to
the previous block 304 (which was produced in the manner described above for the block
302 using a nonce 310, a previous hash 312, the transactions 304a-304c, and may have
been “chained” to a previous block, not illustrated, in the same manner). When

computing devices in the distributed network find the proof-of-work for a block, that
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block (e.g., block 302) is broadcast to the distributed network, and other computing
devices in the distributed network will accept that block if all the transactions in it are
valid and not already spent (which may be determined by creating the next block using
the hash of the accepted block 302). The distributed network will always consider the
longest chain of blocks to be the correct one and will operate to continue to extend it. Ifa
computing device receives two different versions of a block, it will work on the first
block received, but save the second block received in case the branch of the chain that
includes the second block becomes longer (at which point that device will switch to
working on the branch of the chain that includes the second block).

[0024] In the manner described above, a distributed public crypto currency ledger 300 is
provided in which payers and payees may participate in transactions with each other
using the electronic coins discussed above and without the need for a centralized
authority such as a bank. Each of those transactions is recorded in the distributed public
crypto currency ledger to ensure that the electronic coins may only be spent by a payer
once. However, while specific embodiments of distributed public crypto currency ledgers
are provided below, one of skill in the art in possession of the present disclosure will
recognize that distributed public ledgers that track the ownership of other digital assets
will fall within the scope of the present disclosure as well, as a variety of distributed
public ledger systems will benefit from the transaction/block processing of the present
disclosure that is based on mining device resources as discussed below.

[0025] The method 100 begins at block 102 where at least one system provider device
receives and stores resource information provided by a plurality of computing/miner
devices. With reference to Fig. 4, and as discussed above, in some embodiments the
method 100 may be performed by a partially centralized system 400 via at east one
system provider device 402 that is controlled by one or more cooperating entities such as,
for example, PAYPAL® Inc. of San Jose, California, United.States. As illustrated in Fig.
4, the system provider device(s) 402 may be coupled to a miner database 404 that is
configured to store resource information received from the miner devices discussed
below, and coupled to a network 406 such as, for example, the Internet. Furthermore, a
plurality of miner devices 408 are coupled to the network 406 and may be provided by
respective computing devices that are configured to maintain the distributed public ledger
of the present disclosure in substantially the same manner detailed above for the
distributed public crypto currency ledger 300 illustrated in Fig. 3. Furthermore, one or

more payer devices 410 and one or more payee devices 412 are also coupled to the
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network 406, with the payer device(s) 410 configured to generate and broadcast
transactions (e.g., the crypto currency transaction described herein) that are configured to
transfer the ownership of digital assets via the distributed public ledger (e.g., the
distributed public crypto currency ledger 300) to payees associated with the payee devices
412. However, while a specific partially centralized system 400 provided according to
the teachings of the present disclosure has been illustrated and described, one of skill in
the art in possession of the present disclosure will recognize that partially centralized
systems provided according to the teachings of the present disclosure may include a
variety of different devices and/or device configurations while remaining within the scope
of the present disclosure as well. ,

[0026] As such, with reference to the embodiment illustrated in Fig. 4, at block 102 each
of the miner devices 408 may operate to transmit, through the network 406, resource
information to the system provider device(s) 402. The resource information transmitted
by each of the miner devices 408 may be transmitted continually, periodically, and/or at
any interval that ensures that the resource information provided by the miner devices 408
is up-to-date, “current”, or otherwise satisfies timing requirements implemented in the
system 400. The resource information transmitted by each of the miner devices 408 may
include, for example, an amount of available disk space on that miner device, an age of
that mining device, a processing efficiency for that mining device, an average time taken
to mine a block for the distributed public ledger (e.g., a blockchain) by that mining
device, meta-details of applications running on that mining device and their impact on
latency related to mining blocks for the distributed public ledger (e.g., a blockchain) by
that mining device, energy costs associated with operating that mining device, an energy
consumption required to mine a block for the distributed public ledger (e.g., a blockchain)
by the mining device, a location where that mining device is located, planned electricity
outages in the area in which that mining device is located, a last known inadvertent
shutdown of the miner device, a public key associated with the miner device, and/or any
other resource information that would be apparent to one of skill in the art in possession
of the present disclosure.

[0027] In some embodiments, the resource information transmitted by any or all of the
miner devices 408 may include a resource value or resource score that may be determined
based on any of the factors discussed above. As such, the systems and methods of the
present disclosure may implement one or more calculations, algorithms, or other

resource-information-determining methods for inputting any resource characteristics

-
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about a miner device and outputting a resource value/score that is indicative of the
resources available to that miner device. As such, each of the miner devices 408 may be
configured to determine a resource value/score for itself and provide that resource
value/score as the resource information transmitted to the system provider device(s) 402
at block 102. In specific embodiments, the resource value/score may be transmitted as
part of a token transmitted by the miner devices 408. For example, a token may
encapsulate the resource score, public keys of the miner, and or/ the frequency of next
expected update of resource score, which may leéd to reprioritization of the respective
miner’s token in the token queuing system (e.g., representing a preferential miner pool).
[0028] Thus, at block 102, the system provider device(s) 402 may receive the resource
information transmitted by each of the miner devices 408 and, in response, store that
resource information in the miner database 404 in association with each miner device that
transmitted it. As such, following block 102 (which may be performed a variety of
different times over any time period, in some examples, repeatedly by miner devices
408), the miner database 404 may store an identifier for each of the miner devices 408 in
association with the resource information received from that miner device. In some
embodiments, any of the miner devices 408 may allow access by the system provider
device(s) 402 to that miner device in order to allow the system provider device(s) 402 to
verify resource information reported by that miner device 408.

[0029] With reference to Figs. 5A and 5B, and as discussed above, in some embodiments
a portion of the method 100 may be performed by a decentralized system 500 via miner
devices 502 that may each include a respective computing device that is configured to
maintain the distributed public ledger in substantially the manner described above for the
distributed public crypto currency ledger 300 discussed above with reference to Fig. 3.
As illustrated in Figs. 5A and 5B, the miner devices 502 may be coupled to a network 504
such as, for example, the Internet. Furthermore, a portion of the method 100 may be
performed by one or more payer devices 506 that are coupled to the network 504 and
configured to select subsets of the miner devices 502 based on their available resources
and then generate and broadcast transactions (e.g., the crypto currency transactions
described herein) to that subset of miner devices 502, with those transactions configured
to transfer the ownership of digital assets via the distributed public ledger (e.g., the
distributed public crypto currency ledger 300) to payees associated with one or more
payee devices 508 are also coupled to the network 504. However, while a decentralized

system 500 provided according to the teachings of the present disclosure has been
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illustrated and described, one of skill in the art in possession of the present disclosure will
recognize that decentralized systems provided according to the teachings of the present
disclosure may include a variety of different devices and/or device configurations while
remaining within the scope of the present disclosure as well.

[0030] As such, with reference to the embodiment illustrated in Figs. 5A and 5B, at block
102, each of the miner devices 502 may operate to transmit, through the network 504,
resource information to other miner devices. The resource information transmitted by
each of the miner devices 502 may be transmitted continually, periodically, and/or any
interval that ensures that the resource information provided by the miner devices 408 is
up-to-date, “current”, and/or otherwise satisfies timing requirements for the system 500.
The resource information transmitted by each of the miner devices 502 may include, for
example, an amount of available disk space on that miner device, an age of that mining
device, a processing efficiency for that mining device, an average time taken to mine a
block for the distributed public ledger (e.g., a blockchain) by that mining device, meta-
details of applications running on that mining device and their impact on latency related
to mining blocks for the distributed public ledger (e.g., a blockchain) by that mining
device, energy costs associated with operating that mining device, an energy consumption
required to mine a block for the distributed public ledger (e.g., a blockchain) by the
mining device, a location where that mining device is located, planned electricity oﬁtages
in the area in which that mining device is located, a last known inadvertent shutdown of
the miner device, a public key associated with the miner device, and/or any other resource
information that would be apparent to one of skill in the art in possession of the present
disclosure.

[0031] Similarly as discussed above, in some embodiments, the resource information
transmitted by any or all of the miner devices 502 may include a resource value or
resource score that may be determined based on any of the factors discussed above. As
such, the systems and methods of the present disclosure may implement one or more
calculations, algorithms, or other resource-information-determining methods for inputting
any resource characteristics about a miner device and outputting a resource value/score
that is indicative of the resources available to that miner device. As such, each of the
miner devices 408 may be configured to determine a resource value/score for itself and
provide that resource value/score as the resource information transmitted to the other
miner devices 502 at block 102. In specific embodiments, the resource value/score may

be transmitted as part of a token transmitted by the miner devices 502..
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[0032] In an embodiment of block 102, the resource information provided by each of the
miner devices 502 may be broadcast by that miner device as part of a transaction that is
directed towards a secondary distributed public ledger address (also referred to as a
secondary blockchain address below) included in a primary distributed public ledger (also
referred to as the primary blockchain below). With reference to Fig. 5B, a primary
blockchain 510 made up of a plurality of blocks 510a-f may be linked to a secondary
blockchain 512 made up of a plurality of blocks 512a-f. For example, the secondary
blockchain 512 may be provided as a “sidechain” for the primary blockchain 510, and
one of skill in the art in possession of the present disclosure will recognize that
transactions directed to a secondary blockchain address included on the primary
blockchain 510 may cause transactions to be created and stored on the secondary
blockchain 512. As such, resource information provided by each of the miner devices
502 in a transaction directed to a secondary blockchain address on the primary blockchain
510 may cause a transaction to be created on the secondary blockchain 512 that stores
that resource information on the secondary blockchain 512.

[0033] Thus, at block 102, the miner devices 502 may receive those transactions that
include the resource information transmitted by any particular miner device and, in
response, process those transactions to cause their associated resource information to be
stored in the secondary blockchain 512 in association with each miner device that
transmitted it. As such, following block 102 (which may be performed a variety of
different times over any time period, and/or multiple times by any of the miner devices
502), the secondary blockchain 512 may store an identifier for each of the miner devices
502 in association with the resource information received from that miner device. In some
embodiments, the miner devices 502 may provide access to the payer device(s) 506 in
order to allow the payer device(s) 506 to verify resource information reported by those
miner devices 502.

[0034] The method 100 then proceeds to block 104 where the at least one system
provider device receives transaction information for a transaction. With reference to the
partially centralized system 400 illustrated in Fig. 4, in an embodiment of block 104, a
payer device 410 may generate a transaction (e.g., similar to the crypto currency
transaction discussed above) that includes transaction information that is configured to
provide for the transfer of a digital asset to a payee associated with one of the payee
devices 412 via the distributed public ledger (e.g., similar to the distributed public crypto

currency ledger 300 discussed above), and transmit that transaction through the network
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406 to the system provide device(s) 402. As such, at block 104, the system provider
device(s) 402 may receive the transaction information in the transaction generated and
transmitted by the payer device 408. One of skill in the art in possession of the present
disclosure will recognize that multiple payer devices may generate and transmit
transactions in a similar manner as discussed above at block 104 (which may be
performed at a plurality of different times and/or over some time period by any number of
payer devices 410) such that the system provider device(s) 402 receive respective
transaction information for fransactions generated and transmitted by multiple different
payer devices.

[0035] With reference to the decentralized system 500 illustrated in Figs. SA and 3B, in
an embodiment of block 104, a payer device 506 may generate a transaction (e.g., similar
to the crypto currency transaction discussed above) that includes transaction information
that is configured to provide for the transfer of a digital asset to a payee associated with
one of the payee devices 508 via the distributed public ledger (e.g., similar to the
distributed public crypto currency ledger 300 discussed above). In some examples of the
decentralized system 500, payer devices 506 may include a wallet application (¢.g., a
crypto currency wallet application) that includes a transaction generating subsystem that
is configured to generate a transaction, with that wallet application also including a
resource-based transaction broadcasting subsystem that is configured to act as a system
provider device that performs at least a portion of the method 100 by “receiving” the
transaction that was generated by the transaction generating subsystem portion of the
wallet application on the payer device. As such, at block 104, the resource-based
transaction broadcasting subsystem in the payer device 506 may receive the transaction
information in the transaction generated and transmitted by the transaction generating
subsystem in the payer device 506. One of skill in the art in possession of the present
disclosure will recognize that multiple payer devices may include transaction generating
subsystems that generate transactions in a similar manner as discussed above at block 104
(which may be performed at a plurality of different times and/or over some time period
by those payer devices) such that the resource-based transaction broadcasting subsystem
in those payer devices receive respective transaction information for transactions
generated by their respective transaction generating subsystems.

[0036] The method 100 then proceeds to block 106 where the at least one system
provider device identifies resource information provided by the plurality of computing

devices and selects a subset of the plurality of computing devices for processing the
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transaction based on their associated resource information. With reference to the partially
centralized system 400 illustrated in Fig. 4, in an embodiment of block 106 and upon
receiving the transaction information for the transaction at block 104, the system provider
device(s) 402 may access the miner database 404 to identify the respective resource
information associated with the identifiers for each of the miner devices 408, and select a
subset of the miner devices for processing the transaction based on the identified resource
information.

[0037] For example, at block 106, the system provider device(s) 402 may access the
miner database 404 and identify resource information that indicates that its associated
miner device includes an amount of available disk space that is greater than a
predetermined amount of disk space, resource information that indicates that its
associated miner device includes an age that is less than a predetermined age, resource
information that indicates that its associated miner device includes a processing efficiency
that is greater than a minimum processing efficiency, resource information that indicates
that its associated miner device is associated with an average time taken to mine a block
for the distributed public ledger (e.g., a blockchain) that is less than a predetermined
time, resource information that indicates that its associated miner device includes meta-
details of applications running on that mining device and their impact on latency related
to mining blocks for the distributed public ledger (e.g., a blockchain) that is less than a
predetermined latency, resource information that indicates that its associated miner device
includes energy costs associated with operating that mining device that are less than a
predetermined energy cost, resource information that indicates that its associated miner
device includes an energy consumption required to mine a block for the distributed public
ledger (e.g., a blockchain) that is less than a predetermined energy consumption, resource
information that indicates that its associated miner device is located at a location that is
one of plurality of authorized locations, resource information that indicates that its
associated miner device is located in an area with a planned electricity outage, resource
information that indicates that its associated miner device was associated with a last
known inadvertent shutdown over a predetermined time ago, and/or any resource
information that includes any other resource information characteristics that would be
apparent to one of skill in the art in possession of the present disclosure.

[0038] In other embodiments, the system provider device(s) 402 may access the miner
database 404 and identify resource information that indicates that its associated miner

device is associated with the resource value/score that may be determined and transmitted
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by the miner devices 408 as part of the resource information at block 102. In other
embodiments, the system provider device(s0 402 may use the resource information
transmitted by any or all of the miner devices 408 to calculate the resource value or
resource score discussed above based on any of the factors included in the resource
information. As such, the system provider device(s) 402 may implement calculations,
algorithms, or other resource-information-determining methods for inputting any resource
characteristics about a miner device that are included in their associated resource
information, and outputting a resource value/score that is indicative of the resources
available to that miner device.

[0039] In response to identifying the resource information at block 106, the system
provider device(s) 402 may select any subset of the miner devices 408 for processing that
transaction received at block 104 depending on one or more resource characteristics
defined for the system 400. For example, it may be desirable for the resource-based
distributed public ledger to be updated quickly and/or maintained with a high processing
efficiency, and thus resource information may be identified that indicates that associated
miner device includes an age that is less than a predetermined age, that its associated
miner device includes a processing efficiency that is greater than a minimum processing
efficiency, that indicates that its associated miner device is associated with an average
time taken to mine a block for the distributed public ledger (e.g., a blockchain) that is less
than a predetermined time, and that indicates that its associated miner device includes
meta-details of applications running on that mining device and their impact on latency
related to mining blocks for the distributed public ledger (e.g., a blockchain) that is less
than a predetermined latency. As such, the subset of the miner devices associated with
resource information that satisfies those resource characteristics may be selected by the
system provider device(s) 402 at block 106. Similarly, in some embodiments, it may be
desirable for the resource-based distribute public ledger to have blocks confirmed as fast
as possible, and thus transactions may be provided to the miner devices with the most
available resources for processing blocks quickly.

[0040] In another example, it may be desirable for the resource-based distributed public
ledger to be maintained with low energy costs, and thus resource information may be
identified that indicates that its associated miner device includes energy costs associated
with operating that mining device that are less than a predetermined energy cost, and
resource information that indicates that its associated miner device includes an energy

consumption required to mine a block for the distributed public ledger (e.g., a blockchain)
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that is less than a predetermined energy consumption. As such, the subset of the miner
devices associated with resource information that satisfies those resource characteristics
may be selected by the system provider device(s) 402 at block 106.

[0041] With reference to the decentralized system 500 illustrated in Figs. SA and 5B, in
an embodiment of block 106 and upon receiving the transaction information for the
transaction at block 104, the transaction broadcasting subsystem in the payer device 506
may access the secondary blockchain 512 to identify the respective resource information
associated with the identifiers for each of the miner devices 502, and select a subset of the
miner devices for processing the transaction based on the identified resource information.
[0042] For example, at block 106, the transaction broadcasting subsystem in the payer
device 506 may access the secondary blockchain 512 and identify resource information
that indicates that its associated miner device includes an amount of available disk space
that is greater than a predetermined amount of disk space, resource information that
indicates that its associated miner device includes an age that is less than a predetermined
age, resource information that indicates that its associated miner device includes a
processing efficiency that is greater than a minimum processing efficiency, resource
information that indicates that its associated miner device is associated with an average
time taken to mine a block for the distributed public ledger (e.g., a blockchain) that is less
than a predetermined time, resource information that indicates that its associated miner
device includes meta-details of applications running on that mining device and their
impact on latency related to mining blocks for the distributed public ledger (e.g., a
blockchain) that is less than a predetermined latency, resource information that indicates
that its associated miner device includes energy costs associated with operating that
mining device that are less than a predetermined energy cost, resource information that
indicates that its associated miner device includes an energy consumption required to
mine a block for the distributed public ledger (e.g., a blockchain) that is less than a
predetermined energy consumption, resource information that indicates that its associated
miner device is located at a location that is one of plurality of authorized locations,
resource information that indicates that its associated miner device is located in an area
with a planned electricity outage, resource information that indicates that its associated
miner device was associated with a last known inadvertent shutdown over a
predetermined time ago, and/or any resource information that includes any other resource
information characteristics that would be apparent to one of skill in the art in possession

of the present disclosure.
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[0043] In other embodiments, the transaction broadcasting subsystem in the payer device
506 may access the secondary blockchain 512 and identify resource information that
indicates that its associated miner device is associated with the resource value/score
discussed above that may be determined and transmitted by the miner devices 502 as part
of the resource information at block 102. In other embodiments, the transaction
broadcasting subsystem in the payer device 506 may use the resource information
transmitted by any or all of the miner devices 502 to calculate the resource value or
resource score based on any of the factors included in the resource information. As such,
the transaction broadcasting subsystem in the payer devices of the present disclosure may
implement calculations, algorithms, or other resource-information-determining methods
for inputting any resource characteristics about a miner device that are included in their
associated resource information and outputting a resource value/score that is indicative of
the resources available to that miner device.

[0044] In response to identifying the resource information at block 106, the transaction
broadcasting subsystem in the payer device 506 may select any subset of the miner
devices 502 for processing that transaction received at block 104 depending on one or
more resource characteristics defined for the system 500. Similarly as discussed above, it
may be desirable for the resource-based distribute public ledger to be updated quickly and
maintained with a high processing efficiency, and thus resource information may be
identified that indicates that associated miner device includes an age that is less than a
predetermined age, that its associated miner device includes a processing efficiency that
is greater than a minimum processing efficiency, that indicates that its associated miner
device is associated with an average time taken to mine a block for the distributed public
ledger (e.g., a blockchain) that is less than a predetermined time, and that indicates that
its associated miner device includes meta-details of applications running on that mining
device and their impact on latency related to mining blocks for the distributed public
ledger (e.g., a blockchain) that is less than a predetermined latency. As such, the subset
of the miner devices associated with resource information that satisfies those resource
characteristics may be selected by the transaction broadcasting subsystem in the payer
device at block 106. Similarly, in some embodiments, it may be desirable for the
resource-based distribute public ledger to have blocks confirmed as fast as possible, and
thus transactions may be provided to the miner devices with the most available resources
[0045] Also similarly as discussed above, it may be desirable for the resource-based

distributed public ledger to be maintained with low energy costs, and thus resource
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information may be identified that indicates that its associated miner device includes
energy costs associated with operating that mining device that are less than a
predetermined energy cost, and resource information that indicates that its associated
miner device includes an energy consumption required to mine a block for the distributed
public ledger (e.g., a blockchain).that is less than a predetermined energy consumption.
As such, the subset of the miner devices associated with resource information that
satisfies those resource characteristics may be selected by the transaction broadcasting
subsystem in the payer device at block 106.

[0046] The method 100 then proceeds to block 108 where the at least one system
provider device broadcasts the transaction to the subset of computing devices in order to
cause a first computing device included in the subset of computing devices to process the
transaction at part of a block that is then added to a distributed public ledger. With
reference to the partially centralized system 400 illustrated in Fig. 4, in an embodiment of
block 108 and upon selecting the subset of the miner devices 408 at block 106, the system
provider device(s) 402 may broadcast the transaction received at block 104 through the
network 406 to that subset of the miner devices 408. As such, at block 108, the subset of
the miner devices 408 that were selected at block 106 will receive the transaction through
the network 406. Similarly as discussed above with reference to Fig. 3, upon receiving
the transaction, any or all of the subset of miner devices 408 may group that transaction
with other transactions (of which those miner devices were selected to receive based on
its resource information in substantially the same manner as discussed above) into blocks,
and one of those miner devices may process their block in the manner described above
such that it is added to the distributed public ledger. In some embodiments (e.g.,
embodiments in which the resource-based distributed ledger system provides transactions
to miner devices 408 that can process those transaction as part of blocks the quickest), a
block reward (e.g., a crypto currency allocation made in response to adding the block to a
blockchain) may be adjusted (e.g., increased or decreased) depending on how quickly a
block was added to the distributed public ledger by that miner device.

[0047] With reference to the decentralized system 500 illustrated in Figs. SA and 5B, in
an embodiment of block 108 and upon selecting the subset of the miner devices 408 at
block 106, the transaction broadcasting subsystem in the payer device 506 may broadcast
the transaction received at block 104 through the network 504 to that subset of the miner
devices 502. - As such, at block 108, the subset of the miner devices 502 that were

selected at block 106 will receive the transaction through the network 504. Similarly as
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discussed above with reference to Fig. 3, upon receiving the transaction, any or all of the
subset of miner devices 502 may group that transaction with other transactions (of which
those miner devices were selected to receive based on its resource information in
substantially the same manner as discussed above) into blocks, and one of those miner
devices may process their block in the manner described above such that it is added to the
distributed public ledger. In some embodiments (e.g., embodiments in which the
resource-based distributed ledger system provides transactions to miner devices 502 that
can process those transaction as part of blocks the quickest), a block reward (e.g., a crypto
currency allocation made in response to adding the block to a blockchain, as discussed
above) may be adjusted (e.g., increased or decreased) depending on how quickly a block
was added to the distributed public ledger by that miner device.

[0048] Thus, systems and methods have been described that provide for the selection of
subsets of miner devices that will process a transaction in a block to be added to a
distributed public ledger based on the resources available to the miner devices. As such,
given any plurality of miner devices that are available to maintain a distributed public
ledger such as a crypto cutrency blockchain, resource information for those miner devices
may be utilized to select subsets of those miner devices for processing any number of
transactions as part of a block added to that distributed public ledger/crypto currency
blockchain. One of skill in the art in possession of the present disclosure will recognize
that different subsets of the miner devices may be selected to process different
transactions performed via the distributed public ledger/crypto currency blockchain,
which allows the distributed public ledger/crypto currency blockchain to be maintain in a
desired manner by, for example, processing efficient miner devices, energy cost efficient
mining devices, miner devices in particular locations, and/or miner devices including any
other resource characteristics that would be apparent to one of skill in the art in
possession of the present disclosure.

[0049] Referring now to Fig. 6, an embodiment of a network-based system 600 for
implementing one or more processes described herein is illust;rated. As shown, network-
based system 600 may comprise or implement a plurality of servers and/or software
components that operate to perform various methodologies in accordance with the
described embodiments. Exemplary servers may include, for example, stand-alone and
enterprise-class servers operating a server OS such as a MICROSOFT® OS, a UNIX®
OS, a LINUX® OS, or other suitable server-based OS. It can be appreciated that the

servers illustrated in Fig. 6 may be deployed in other ways and that the operations
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performed and/or the services provided by such servers may be combined or separated for
a given implementation and may be performed by a greater number or fewer number of
servers. One or more servers may be operated and/or maintained by the same or different
entities.

[0050] The embodiment of the networked system 600 illustrated in Fig. 6 includes a
plurality of payer devices 602 such as the payer devices 602(1), a plurality of miner
device 603 such as the miner devices 603(1) and 603(2), a plurality of payee devices 604
such as the payee device 604(1) and 604(2), a payment service provider device 606, and a
plurality of system provider devices 608 such as the system provider devices 608(1) and
608(2) in communication over a network 610. Any of the payer devices 602 may be the
payer devices 410 and/or 506 , discussed above. Any of the miner devices 604 may be
the miner‘devices 408 and/or 502 discussed above. Any of the payee devices 604 may be
the payee devices 412 and/or 508 discussed above. The payment service provider device
606 may be the payment service provider devices discussed above and may be operated
by a payment service provider such as, for example, PayPal Inc. of San Jose, CA. Any of
the system provider devices 608 may be the system provider devices discussed above.
[0051] The payer devices 602, miner devices 603, payee devices 604, payment service
provider device 606, and system provider devices 608 may each include one or more
processors, memories, and other appropriate components for executing instructions such
as program code and/or data stored on one or more computer readable mediums to
implement the various applications, data, and steps described herein. For example, such
instructions may be stored in one or more computer readable mediums such as memories
or data storage devices internal and/or external to various components of the system 600,
and/or accessible over the network 610. ’

[0052] The network 610 may be implemented as a single network or a combination of
multiple networks. For example, in various embodiments, the network 610 may include
the Internet and/or one or more intranets, landline networks, wireless networks, and/or
other appropriate types of networks.

[0053] The payer device 602 may be implemented using any appropriate combination of
hardware and/or software configured for wired and/or wireless communication over
network 610. For example, in one embodiment, the payer device 602 may be
implemented as a personal computer of a user in communication with the Internet. In
other embodiments, the payer device 602 may be a smart phone, personal digital assistant

(PDA), laptop computer, and/or other types of computing devices.
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[0054] The payer device 602 may include one or more browser applications which may
be used, for example, to provide a convenient interface to permit the payer to browse
information available over the network 610. For example, in one embodiment, the
browser application may be implemented as a web browser configured to view
information available over the Internet.

[0055] The payer device 602 may also include one or more toolbar applications which
may be used, for example, to provide user-side processing for performing desired tasks in
response to operations selected by the payer. In one embodiment, the toolbar application
may display a user interface in connection with the browser application.

[0056] The payer device 602 may further include other applications as may be desired in
particular embodiments to provide desired features to the payer device 602. In particular,
the other applications may include a payment application for payments assisted by a
payment service provider through the payment service provider device 606. The other
applications may also include security applications for implementing user-side security
features, programmatic user applications for interfacing with appropriate application
programming interfaces (APIs) over the network 610, or other types of applications..
Email and/or text applications may also be included, which allow the payer to send and
receive emails and/or text messages through the network 610. The payer device 602
includes one or more user and/or device identifiers which may be implemented, for
example, as operating system registry entries, cookies associated with the browser
application, identifiers associated with hardware of the payer device 602, or other
appropriate identifiers, such as a phone number. In one embodiment, the user identifier
may be used by the payment service provider device 606 and/or account provider device
608 to associate the user with a particular account as further described herein.

[0057] The payee device 604 may be maintained, for example, by a conventional or on-
line merchant, conventional or digital goods seller, individual seller, and/or application
developer offering various products and/or services in exchange for payment to be
received conventionally or over the network 610. In this regard, the payee device 604
may include a database identifying available products and/or services (e.g., collectively
referred to as items) which may be made available for viewing and purchase by the payer.
[0058] The payee device 604 also includes a checkout application which may be
configured to facilitate the purchase by the payer of items. The checkout application may

be configured to accept payment information from the user through the payer device 602,
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the account provider through the account provider device 608, and/or from the payment
service provider through the payment service provider device 606 over the network 610.
[0059} Referring now to Fig. 7, an embodiment of a payer device 700 is illustrated. The
payer device 700 may be the payer devices 410, 506, and/or 602 discussed above. The
payer device 700 includes a chassis 702 having a display 704 and an input device
including the display 704 and a plurality of input buttons 706. One of skill in the art will
recognize that the payer device 700 is a portable or mobile phone including a touch
screen input device and a plurality of input buttons that allow the functionality discussed
above with reference to the method 100. However, a variety of other portable/mobile
payer devices and/or desktop payer devices may be used in the method 100 without
departing from the scope of the present disclosure.

[0060] Referring now to Fig. 8, an embodiment of a computer system 800 suitable for
implementing, for example, the payer devices, the miner devices, the payees device, the
payment service provider device, and/or the system provider devices, is illustrated. It
should be appreciated that other devices utilized by payer, payees, payment service
providers, and system providers in the system discussed above may be implemented as
the computer system 800 in a manner as follows.

[0061] In accordance with various embodiments of the present disclosure, computer
system 800, such as a computer and/or a network server, includes a bus 802 or other
communication mechanism for communicating information, which interconnects
subsystems and components, such as a processing component 804 (e.g., processor, micro-
controller, digital signal processor (DSP), etc.), a system memory component 806 (e.g.,
RAM), a static storage component 808 (e.g., ROM), a disk drive component 810 (e.g.,
magnetic or optical), a network interface component 812 (e.g., modem or Ethernet card),
a display component 814 (e.g., CRT or LCD), an input component 818 (e.g., keyboard,
keypad, or virtual keyboard), a cursor control component 820 (e.g., mouse, pointer, or
trackball), and/or a location determination component 822 (e.g., a Global Positioning
System (GPS) device as illustrated, a cell tower triangulation device, and/or a variety of
other location determination devices known in the art.) In one implementation, the disk
drive component 810 may comprise a database having one or more disk drive
components.

[0062] In accordance with embodiments of the present disclosure, the computer system
800 performs specific operations by the processor 804 executing one or more sequences

of instructions contained in the memory component 806, such as described herein with
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respect to the payer devices, the miner devices, the payee device, the payment service
provider device, and/or the system provider devices. Such instructions may be read into
the system memory component 806 from another computer readable medium, such as:the
static storage component 808 or the disk drive component 810. In other embodiments,
hard-wired circuitry may be used in place of or in combination with software instructions
to implement the present disclosure.

[0063] Logic may be encoded in a computer readable medium, which may refer to any
medium that participates in providing instructions to the processor 804 for execution.
Such a medium may take many forms, including but not limited to, non-volatile media,
volatile media, and transmission media. In one embodiment, the computer readable
medium is non-transitory. In various implementations, non-volatile media includes
optical or magnetic disks, such as the disk drive component 810, volatile media includes
dynamic memory, such as the system memory component 806, and transmission media
includes coaxial cables, copper wire, and fiber optics, including wires that comprise the
bus 802. In one example, transmission media may take the form of acoustic or light
waves, such as those generated during radio wave and infrared data communications.
[0064] Some common forms of computer readable media includes, for example, floppy
disk_, flexible disk, hard disk, magnetic tape, any other magnetic medium, CD-ROM, any
other optical medium, punch cards, paper tape, any other physical medium with patterns
of holes, RAM, PROM, EPROM, FLASH-EPROM, any other memory chip or cartridge,
carrier wave, or any other medium from which a computer is adapted to read. In one
embodiment, the computer readable media is non-transitory.

[0065] In various embodiments of the present disclosure, execution of instruction
sequences to practice the present disclosure may be performed by the computer system
800. In various other embodiments of the present disclosure, a plurality of the computer
systems 800 coupled by a communication link 824 to the network 610 (e.g., such asa
LAN, WLAN, PTSN, and/or various other wired or wireless networks, including
telecommunications, mobile, and cellular phone networks) may perform instruction
sequences to practice the present disclosure in coordination with one another.

[0066] The computer system 800 may transmit and receive messages, data, information
and instructions, including one or more programs (i.e., application code) through the
communication link 824 and the network interface component 812. The network
interface component 812 may include an antenna, either separate or integrated, to enable

transmission and reception via the communication link 824. Received program code may
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be executed by processor 804 as received and/or stored in disk drive component 810 or
some other non-volatile storage component for execution.

[0067] Referring now to Figs. 9, an embodiment of a payer device 900 is illustrated that
may be any of the payer devices 410, 506, 602, and/or 700 discussed above, and may be
utilized, for example, in the decentralized system 500 discussed above with reference to
Fig. 5. The payer device 900 includes a communication engine 902 that is coupled to the
network 610 and to a wallet application 904 that is coupled to a wallet database 906. The
communication engine 902 may be software or instructions stored on a computer-
readable medium that allows the device 900 to send and receive information over the
network 610, The wallet application 904 may be software or instructions stored on a
computer-readable medium that, when executed by one or more hardware processors,
cause the wallet application 904/payer device 900 to provide a transaction generating
engine 904a and a transaction broadcasting engine 904b, discussed above. While the
wallet database 906 has been illustrated as located in the payer device 900, one of skill in
the art will recognize that it may be connected to the wallet application 904 through the
network 610 without departing from the scope of the present disclosure.

[0068] Where applicable, various embodiments provided by the present disclosure may
be implemented using hardware, software, or combinations of hardware and software.
Also, where applicable, the various hardware components and/or software components set
forth herein may be combined into composite components comprising software,
hardware, and/or both without departing from the scope of the present disclosure. Where
applicable, the various hardware components and/or software components set forth herein
may be separated into sub-components comprising software, hardware, or both without
departing from the scope of the present disclosure. In addition, where applicable, it is
contemplated that software components may be implemented as hardware components
and vice-versa.

[0069] Software, in accordance with the present disclosure, such as program code and/or
data, may be stored on one or more computer readable mediums. It is also contemplated
that software identified herein may be implemented using one or more general purpose or
specific purpose computers and/or computer systems, networked and/or otherwise.
Where applicable, the ordering of various steps described herein may be changed,
combined into composite steps, and/or separated into sub-steps to provide features

described herein.
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" [0070] The foregoing disclosure is not intended to limit the present disclosure to the
precise forms or particular fields of use disclosed. As such, it is contemplated that
various alternate embodiments and/or modifications to the present disclosure, whether
explicitly described or implied herein, are possible in light of the disclosure. For
example, the abbve embodiments have focused on payees and payers; however, a payer
or consumer can pay, or otherwise interact with any type of recipient, including charities
and individuals. The payment does not have to involve a purchase, but may be a loan, a
charitable contribution, a gift, etc. Thus, payee as used herein can also include charities,
individuals, and any other entity or person receiving a payment from a payer. Having
thus described embodiments of the present disclosure, persons of ordinary skill in the art
will recognize that changes may be made in form and detail without departing from the

scope of the present disclosure. Thus, the present disclosure is limited only by the claims.
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WHAT IS CLAIMED IS:
1. A resource-based distributed public ledger system, comprising:
a non-transitory memory; and
one or more hardware processors coupled to the non-transitory memory
and configured to execute instructions from the non-transitory memory to cause
the system to perform operations comprising:

receiving first transaction information for a first transaction that is
configured to provide for a transfer of a digital asset to a payee via a
primary distributed public ledger that is maintained by a plurality of
computing devices;

identifying resource information that was provided by each
computing device included in the plurality of computing devices prior to
the receiving of the first transaction information, wherein the resource
information is part of a respective second transaction that was broadcast
via a network by each computing device included in the plurality of
computing devices, wherein each respective second transaction is directed
to a secondary distributed public ledger address in the primary distributed
public ledger;

selecting, using the resource information that was provided by each
computing device included in the plurality of computing devices, a subset
of the plurality of computing devices for processing the first transaction;
and

broadcasting, via the network to each computing device included in
the subset of the plurality of computing devices, the first transaction
information for the first transaction in order to cause a first computing
device in the subset of the plurality of computing devices to process the
first transaction as part of a first block that is added to the primary
distributed public ledger.

2. The system of claim 1, wherein the operations further comprise:

receiving, through the network from each computing device included in

the plurality of computing devices, the resource information; and

24



storing the resource information in a database, wherein the database is

accessible to identify the resource information.

The system of claim 1, wherein the operations further comprise:

receiving, through the network from each computing device included in
the plurality of computing devices, the resource information; and

processing each second transaction as part of at least one second block that
is provided in the primary distributed public ledger in order to store the resource
information received from each computing device included in the plurality of
computing devices in a secondary distributed public ledger, wherein the secondary

distributed public ledger is accessible to identify the resource information.

The system of claim 1, wherein the selecting is based on each of the computing
devices in the subset of the plurality of computing devices being associated with

resource information that satisfies a minimum processing efficiency level.

The system of claim 1, wherein the selecting is based on each of the computing
devices in the subset of the plurality of computing devices being associated with

resource information that satisfies a minimum energy cost level.

The system of claim 1, wherein the operations further comprise:

determining a time period utilized by the first computing device in
processing the first transaction as part of the first block that is added to the
primary distributed public ledger; and

storing the time period as part of the resource information associated with

the first computing device.

A method for providing a resource-based distributed public crypto currency
blockchain, comprising:

receiving, by at least one system provider device, first crypto currency
transaction information for a first crypto currency transaction that is configured to
provide for a transfer of a crypto currency to a payee via a primary distributed
public crypto currency blockchain that is maintained by a plurality of computing

devices;
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identifying, by the at least one system provider device, resource
information that was provided by each computing device included in the plurality
of computing devices prior to the receiving of the first crypto currency transaction
information, wherein the resource information is part of a respective second
crypto currency transaction that was broadcast via a network by each computing
device included in the plurality of computing devices, wherein each respective
second crypto currency transaction is directed to a secondary distributed public
crypto currency blockchain address in the primary distributed public crypto
currency blockchain;

selecting, by the at least one system provider device based on the resource
information that was provided by each computing device included in the plurality
of computing devices, a subset of the plurality of computing devices for
processing the first crypto currency transaction; and

broadcasting, by the at least one system provider device via the network to
each computing device included in the subset of the plurality of computing
devices, the first crypto currency transaction information for the first crypto
currency transaction in order to cause a first computing device in the subset of the
plurality of computing devices to process the first crypto currency transaction as
part of a first block that is added to the primary distributed public crypto currency
blockchain.

The method of claim 7, further comprising:

receiving, by the at least one system provider device through the network
from each computing device included in the plurality of computing devices, the
resource information; and

storing, by the at least one system provider device, the resource
information in a database, wherein the database is accessible to identify the

resource information.

The method of claim 7, further comprising:
receiving, by at least one of the plurality of computing devices through the
network from each computing device included in the plurality of computing

devices, the resource information; and
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10.

11.

12.

13.

14.

processing, by the at least one computing device, each second crypto
currency transaction as part of at least one second block that is provided in the
primary distributed public crypto currency blockchain in order to store the
resource information received from each computing device included in the
plurality of computing devices in a secondary distributed public blockchain,
wherein the secondary distributed public blockchain is accessible to identify the

resource information.

The method of claim 9, wherein the secondary distributed public blockchain is a
sidechain that is linked to the primary distributed public crypto currency
blockchain via the secondary distributed public crypto currency blockchain

address.

The method of claim 7, wherein the selecting is further based on each of the
computing devices in the subset of the plurality of computing devices being
associated with resource information that satisfies a minimum processing

efficiency level.

The method of claim 7, wherein the selecting is further based on each of the
computing devices in the subset of the plurality of computing devices being

associated with resource information that satisfies a minimum energy cost level.

The method of claim 7, further comprising:

determining a time period utilized by the first computing device in
processing the first crypto currency transaction as part of the first block that is
added to the primary distributed public crypto currency blockchain; and

storing the time period as part of the resource information associated with

the first computing device.
A non-transitory machine-readable medium having stored thereon machine-

readable instructions executable to cause a machine to perform operations

comprising:
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15.

16.

receiving first transaction information for a first transaction that is
configured to provide for a transfer of a digital asset to a payee via a primary
blockchain that is maintained by a plurality of computing devices;

identifying resource information that was provided by each computing
device included in the plurality of computing devices prior to the receiving of the
first transaction information;

selecting, using the resource information that was provided by each
computing device included in the plurality of computing devices, a subset of the
plurality of computing devices for processing the first transaction, wherein the
resource information is part of a respective second transaction that was broadcast
via a network by each computing device included in the plurality of computing
devices, wherein each respective second transaction is directed to a secondary
blockchain address in the primary blockchain; and

broadcasting, via the network to each computing device included in the
subset of the plurality of computing devices, the first transaction information for
the first transaction in order to cause a first computing device in the subset of the
plurality of computing devices to process the first transaction as part of a first

block that is added to the primary blockchain.

The non-transitory machine-readable medium of claim 14, wherein the operations
further comprise:

receiving, through the network from each computing device included in
the plurality of computing devices, the resource information; and

storing the resource information in a database, wherein the database is

accessible to identify the resource information.

The non-transitory machine-readable medium of claim 14, wherein the operations
further comprise:

receiving, through the network from each computing device included in
the plurality of computing devices, the resource information; and

processing each second transaction as part of at least one second block that
is provided in the primary blockchain in order to store the resource information

received from each computing device included in the plurality of computing
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17.

18.

19.

20.

devices in a secondary blockchain, wherein the secondary blockchain is accessible

to identify the resource information.

The non-transitory machine-readable medium of claim 16, wherein the primary
blockchain is a crypto currency blockchain, and wherein the secondary blockchain
is a sidechain that is linked to the crypto currency blockchain via the secondary

blockchain address.

The non-transitory machine-readable medium of claim 14, wherein the selecting is
based on each of the computing devices in the subset of the plurality of computing
devices being associated with resource information that satisfies a minimum

processing efficiency level.

The non-transitory machine-readable medium of claim 14, wherein the selecting is
based on each of the computing devices in the subset of the plurality of computing
devices being associated with resource information that satisfies a minimum

energy cost level.

The non-transitory machine-readable medium of claim 14, wherein the operations
further comprise:

determining a time period utilized by the first computing device in
processing the first transaction as part of the first block that is added to the
primary blockchain; and

storing the time period as part of the resource information associated with

the first computing device.
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