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GAIN AND LOSS COMPUTATION FOR CRYPTOCURRENCY TRANSACTIONS

TECHNICAL FIELD
[0001] The present disclosure is generally related to computing systems, and is
specifically related to methods and systems for gain and loss computation for cryptocurrency

transactions.

BACKGROUND

[0002] “Cryptocurrency” herein shall refer to is a digital asset utilized as means of
exchange; a typical cryptocurrency employs strong cryptography to control creation of new
cryptocurrency units and validate exchange transactions. Certain transactions in

cryptocurrency may represent taxable events, as defined by pertinent laws.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The present disclosure is illustrated by way of examples, and not by way of
limitation, and may be more fully understood with references to the following detailed
description when considered in connection with the figures, in which:

[0004] Fig. 1 schematically illustrates an example workflow for gain and loss
computation for cryptocurrency transactions, in accordance with one or more aspects of the
present disclosure;

[0005] Fig. 2 schematically illustrates an example data structure for storing normalized
transaction records in accordance with one or more aspects of the present disclosure;

[0006] Fig. 3 schematically illustrates an example set of accounting perimeters, in
accordance with one or more aspects of the present disclosure;

[0007] Fig. 4 schematically illustrates an example sequence of transaction buckets, in
accordance with one or more aspects of the present disclosure;

[0008] Fig. 5 schematically illustrates an example workflow for disposal and acquisition
transaction matching, in accordance with one or more aspects of the present disclosure;
[0009] Figs. 6A-6B schematically illustrate appending the next acquisition transaction to
a subset of matched acquisition transactions, in accordance with one or more aspects of the
present disclosure;

[0010] Figs. 7A-7B depict a flow diagram of an example method of gain and loss
computation for cryptocurrency transactions, in accordance with one or more aspects of the

present disclosure;
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[0011] Fig. 8 depicts a flow diagram of an example method of disposal and acquisition
transaction matching, in accordance with one or more aspects of the present disclosure;
[0012] Fig. 9 schematically illustrates a component diagram of an example wireless
lighting control network node operating in accordance with one or more aspects of the

present disclosure.

DETAILED DESCRIPTION

[0013] Described herein are systems and methods for gain and loss computations for
cryptocurrency transactions.

[0014] Certain transactions in cryptocurrency, such as crypto asset disposals, may
represent taxable events. While taxation rules are usually jurisdiction-dependent, an asset
disposal transaction would usually entail realization of gain or loss, which generally
represents a taxable event in various jurisdictions, including, e.g., the United States.

[0015] In order to compute the gain or loss associated with a given set of cryptocurrency
transactions, the computing system implementing the systems and methods described herein
may receive transaction records related to cryptocurrency trades and transfers performed by a
single person (e.g., a natural person or a corporation) or a group of affiliated persons via one
or more cryptocurrency accounts associated with one or more cryptocurrency trading
platforms. The raw set of transaction records may be received from the cryptocurrency
trading platforms and/or from one or more customer accounting platforms.

[0016] The computing system may then parse the received raw transaction records. Based
on the extracted transaction information, the computing system may determine the transaction
types, amounts, currencies, timestamps, and other relevant information carried by the
transaction records being analyzed. In various illustrative examples, the transaction types
include: acquisition transactions, disposal transactions, deposit transactions, withdrawal
transaction, fee payment transactions, and/or various other types.

[0017] The computing system may translate the received raw transaction records into a
set of normalized atomic transaction records conforming to a predetermined format optimized
for subsequent processing. In an illustrative example, each atomic transaction record would
include the source account identifier, the destination account identifier, the asset identifier,
the transaction amount (e.g., represented by a positive value of an acquisition transaction and
a negative value for a disposal transaction), and a timestamp.

[0018] The computing system may then assign each transaction record to one or more

accounting perimeters (formed, e.g., by accounts, sub-accounts, and/or other transaction
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attributes), such that only perimeter-crossing transactions will be considered for the purposes
of gain and loss computation. In the simplest example, all customer’s accounts may be
considered as forming a single accounting perimeter, and thus any transaction transferring an
asset between two customer’s accounts will not be considered as a perimeter-crossing
transaction, and will therefore be excluded from the gain and loss computation. In various
other illustrative examples, the customer may define multiple accounting perimeters based on
sub-accounts and/or other transaction attributes, such that the accounting perimeters may be
at least partially intersecting and/or nested.

[0019] For each accounting perimeter, the computing system may associate the
transactions with corresponding transaction buckets of transaction bucket sequences which
are formed based on predetermined accounting period durations, such that for a given
accounting period duration (e.g., one month, one quarter, one year, etc.), the set of
transactions related to a certain asset and associated with a certain accounting perimeter is
split into a sequence of transaction buckets, in which each bucket stores a subset of
transactions having the their respective timestamps falling between the bucket start time and
the bucket end time. Accordingly, a separate sequence of buckets would be created for each
combination of asset identifier, perimeter identifier, and accounting period duration.

[0020] The transactions within each sequence of buckets may then be processed, bucket-
by-bucket, such that one or more acquisition transactions would be matched to each disposal
transaction; the matched acquisition transactions may include at least one partial transaction.
For each disposal transaction and the matched acquisition transactions, the resulting gain or
loss may be computed, as described in more detail herein below.

[0021] Thus, the present disclosure provides efficient methods of gain and loss
computations for cryptocurrency transactions, which are described in more detail herein
below. The systems and methods described herein may be implemented by hardware (e.g.,
general purpose and/or specialized processing devices, and/or other devices and associated
circuitry), software (e.g., instructions executable by a processing device), or a combination
thereof. Various aspects of the above referenced methods and systems are described in detail
herein below by way of examples, rather than by way of limitation.

[0022] Fig. 1 schematically illustrates an example workflow 100 of computing gain or
loss for cryptocurrency transactions. As schematically illustrated by Fig. 1, the computing
system implementing the systems and methods described herein may receive a stream of raw
transaction records 110 which are related to cryptocurrency trades and transfers performed by

a single person or a group of affiliated persons via one or more cryptocurrency accounts
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associated with one or more cryptocurrency trading platforms. The raw transaction records
110, which may be received from the cryptocurrency trading platforms and/or from one or
more customer accounting applications and may appear in various formats, are then
processed by the transaction processing engine 120. The transaction processing engine 120
may be implemented by one or more software modules running in one or more dedicated
virtual or physical execution environments (e.g., virtual or physical servers) or collocated
with other servers or applications. The transaction processing engine 120 may implement a
parser which may extract, from a given transaction record, the transaction source and
destination accounts, the transaction amount(s), the transaction asset(s), the timestamp, and/or
various other information. Based on the extracted information, the transaction processing
engine 120 may determine the transaction type associated with the transaction record being
analyzed. In various illustrative examples, the transaction types include: acquisition
transactions, disposal transactions, deposit transactions, withdrawal transaction, fee payment
transactions, and/or various other types.

[0023] The transaction processing engine 120 may further perform pre-processing of the
transaction records, which may involve converting the input raw transaction records into a set
of normalized atomic transactions 130 conforming to a certain format optimized for further
processing. Each normalized transaction may reflect a transfer of a specified amount of a
specified asset from a source account to a destination account, which was recorded at the time
identified by the transaction timestamp.

[0024] As schematically illustrated by Fig. 2, each normalized transaction record 200
may include the source account identifier 210, the destination account identifier 220, the asset
identifier 230, the transaction amount 240, and a timestamp 250. The transaction amount 240
may be represented by a positive value of an acquisition transaction or a negative value for a
disposal transaction. The transaction record 200 may include various other fields 260, such as
one or more sub-account identifiers and/or other transaction attributes.

[0025] In an illustrative example, transaction pre-processing may further involve
validating and normalizing asset identifiers (e.g., by comparing an asset identifier specified
by a transaction record to a dictionary of asset identifiers). In another illustrative example,
transaction pre-processing may further involve validating and/or modifying various other
transaction record fields (e.g., comparing a sub-account identifier to a set of sub-accounts
defined by a relevant chart of accounts or assigning a sub-account identifier by applying a
rule processing one or more transaction attributes specified by certain transaction record

fields).
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[0026] The normalized atomic transaction records 130 may be stored in one or more files
residing in a volatile and/or non-volatile memory. The operations of receiving and processing
the raw transaction records may be repeated periodically or may be triggered by certain
events.

[0027] The transaction processing engine 120 may further assign each normalized atomic
transaction 130 to one or more accounting perimeters 140A-140N. An accounting perimeter
may be defined by a set of rules, such that each rule compares the values of certain
transaction record fields (e.g., account identifiers, sub-account identifiers, and/or other
transaction attributes) to one or more predetermined values, and produces identifiers of one or
more accounting perimeters to which the transaction should be assigned. As schematically
illustrated by Fig. 3, the accounting perimeters may intersect and/or may be fully nested one
into another. In the illustrative example of Fig. 3, the outer accounting perimeter 300
corresponds to all cryptocurrency trading accounts held by a customer on one or more
cryptocurrency trading platforms, and thus is formed by a union of accounting perimeters
310A-310F, each of which corresponds to a certain cryptocurrency trading account held by
the customer. The accounting perimeter 320 corresponds to a certain subaccount of the
cryptocurrency trading account forming the accounting perimeter 310B, and thus is fully
nested into the accounting perimeter 310B. The accounting perimeter 330 corresponds to
certain transactions performed by the cryptocurrency trading accounts forming the accounting
perimeters 310D and 310E, and thus partially intersects with each of the accounting
perimeters 310D and 310E.

[0028] As noted herein above, only perimeter-crossing transactions should be considered
for the purposes of gain and loss computation, since a transaction happening within a single
accounting perimeter does not affect the total amount of assets held by one or more accounts
forming the accounting perimeter, and thus cannot be considered as creating a gain or loss for
that accounting perimeter. Conversely, if at least two accounting perimeters are nested or
intersect, a single transaction may be assigned to each of those perimeters. In the illustrative
example of Fig. 3, the transaction 340A transfers assets from the cryptocurrency trading
account forming the accounting perimeter 310A to an external account outside of the outer
accounting perimeter 300, and thus will be assigned to the outer accounting perimeter 300
and the nested accounting perimeter 310A. The transaction 340B transfers assets from the
cryptocurrency trading account forming the accounting perimeter 310B to the cryptocurrency
trading account forming the accounting perimeter 310A, and thus will be assigned to the

accounting perimeters 310A and 310B. The transaction 340C transfers assets from the
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cryptocurrency trading account forming the accounting perimeter 320 to the cryptocurrency
trading account forming the accounting perimeter 310A, and thus will be assigned to the
accounting perimeters 310A, 310B, and 320. The transaction 340D transfers assets from the
cryptocurrency trading account forming the accounting perimeter 310E to the cryptocurrency
trading account forming the accounting perimeter 310D, and thus will be assigned to the
accounting perimeters 310D and 310E, but will not be assigned to the accounting perimeter
330, since the accounting perimeter 330 encompasses the source and destination of the
transaction 340D. The transaction 340E transfers assets from the cryptocurrency trading
account forming the accounting perimeter 310E to the cryptocurrency trading account
forming the accounting perimeter 330, and thus will be assigned to the accounting perimeters
310E and 330. The transaction 340F transfers assets from the cryptocurrency trading account
forming the accounting perimeter 330 to the cryptocurrency trading account forming the
accounting perimeter 310D, and thus will be assigned to the accounting perimeters 310D and
330. The transaction 340G transfers assets from the cryptocurrency trading account forming
the accounting perimeter 310E to the cryptocurrency trading account forming the accounting
perimeter 330, and thus will be assigned to the accounting perimeters 310D, 310E, and 330.
[0029] Notably, the transaction amount will be positive for the accounting perimeter(s)
which are formed by accounts (subaccounts) being the destination of the transaction.
Conversely, the transaction amount will be negative for the accounting perimeter(s) which
are formed by accounts (subaccounts) being the source of the transaction.

[0030] For each accounting perimeter, the transaction processing engine 120 may
associate the transactions with two or more accounting periods of a predetermined duration.
As schematically illustrated by Fig. 4, for a given accounting period duration (e.g., one
month, one quarter, one year, etc.), the set of transactions related to a certain asset and
associated with a certain accounting perimeter may be split into a sequence 400 of buckets
410A-410N, such that each bucket would held a subset of transactions that were in a
corresponding accounting period. Thus, for a given account perimeter, multiple sequences of
buckets may be created, such that each sequence would include buckets corresponding to a
certain accounting period duration. Accordingly, a separate sequence of buckets would be
created for each combination of asset identifier, perimeter identifier, and accounting period
duration.

[0031] The transactions within each sequence of buckets may then be processed by a
transaction matching engine 160, which would, for each bucket, match one or more

acquisition transactions to each disposal transaction. The transaction matching engine 160
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may be implemented by one or more software modules running in one or more dedicated
virtual or physical execution environments (e.g., virtual or physical servers) or collocated
with other servers or applications.

[0032] As disposal transactions may represent taxable events (i.e., gain or loss may be
realized as the result of disposing of previously acquired cryptocurrency assets), a disposal
transaction may only be matched with one or more acquisition transactions which occurred
before the disposal transaction, unless the disposal transaction is a margin trade transaction or
the underlying asset is a certain type of derivative asset (e.g., an option or futures contract).
[0033] Accordingly, as schematically illustrated by Fig. 5, the transaction matching
engine 160 may traverse the disposal transaction queue 150 starting from the least recent
transactions, and for each disposal transaction 510 (e.g., for disposal transaction 510B) may
select a subset of acquisition transactions 550A-550N from the acquisition transaction queue
140, such that the timestamp of each identified acquisition transaction S50A-550N is less
than the timestamp of the currently selected disposal transaction 510B.

[0034] In certain implementations, the transaction queues 140 and 150 may be
implemented by a data structure implementing the priority queue abstract data type. A
priority queue is a list of elements, each of which has a “priority” value associated with it,
such that an element with a higher priority would be retrieved before an element with a lower
priority. The priority queue abstract data type may be implemented by a heap, which is a tree-
based data structure, in which the priority value of the parent node P is greater than or equal
(or less than or equal, depending upon a particular implementation) than the priority value of
the node C which is a child of the node P. Thus, the highest (or lowest) priority element is
always stored at the root of the heap. Accordingly, the transaction queues 140 and 150 may
be implemented by a heap, in which the priorities of elements are represented by their
respective timestamps.

[0035] Since both transaction queues 140 and 150 are sorted in the ascending order of
transaction timestamps, the transaction matching engine 160 may traverse the acquisition
queue 140 starting from the least recent transactions until an acquisition transaction 550X is
identified, such that the timestamp of the acquisition transaction 550X exceeds or is equal to
the timestamp of the currently selected disposal transaction 510B. Accordingly, all the
acquisition transactions S50A-550N in the acquisition queue 140, starting from the least
recent transaction 550A and including the transaction 550N which precedes the identified

transaction 550X (whose timestamp exceeds or is equal to the timestamp of the currently
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selected disposal transaction 510B), may be considered as the candidate acquisition
transactions for matching with the currently selected disposal transaction 510B.

[0036] For improving the efficiency of computations, the transaction matching engine
160 may append the identified acquisition transactions SSOA-550N to a double-ended queue
(deque) 530 which may reside in the random access memory (RAM) of the computer system
running the transaction matching engine 160, thus creating acquisition transactions 540K-
540R in the deque 530. While the example implementations herein are described with
references to a double-ended queue, a doubly linked list (also referred to as “double-linked
list”), a priority queue (e.g., a heap), or another suitable data structure may be employed
instead of the deque 530. In a doubly linked list, each list element includes a reference (e.g., a
pointer, an address offset or an index into the array implementing the list) to the next element
of the list and a reference to the previous element of the list.

[0037] The deque 530 may be represented by a queue, to/from which the elements may
be added/removed from either the head or the tail of the queue. The deque 530 may preserve
the sorting order of the acquisition queue 140, i.e., may store the acquisition transactions
sorted in the ascending order of their timestamps. The transaction matching process may thus
involve initializing with zero value the running total amount of matched acquisition
transactions and traversing the deque 530 in order to identify one or more full or partial
acquisitions transactions such that their total amount would be equal to the amount of the
currently selected disposal transaction 510B.

[0038] In an illustrative example, the relevant accounting rule may prescribe selecting the
most recent acquisition transaction first for matching with a given disposal transaction (i.e.,
last in — first out (LIFO) matching rule). Accordingly, the transaction matching engine 160
may traverse the deque 530 starting from its tail 540.

[0039] In another illustrative example, the relevant accounting rule may prescribe
selecting the least recent acquisition transaction first for matching with a given disposal
transaction (i.e., first in — first out (FIFO) matching rule). Accordingly, the transaction
matching engine 160 may traverse the deque 530 starting from its head 550.

[0040] Traversing the deque 530 may involve selecting, according to the traversal order,
the next available acquisition transaction 540M and comparing the amount of the currently
selected acquisition transaction 540M to the difference between the amount of the currently
selected disposal transaction 510B and the running total amount of matched acquisition

transactions 540K-540L.



WO 2020/132330 PCT/US2019/067616

[0041] As schematically illustrated by Fig. 6A, should the amount of the currently
selected acquisition transaction 540M be found less than or equal to the difference 310A
between the amount of the currently selected disposal transaction 510B and the running total
amount of matched acquisition transactions 540K-540L, the transaction 540M is added to the
subset 550 of matched acquisition transactions. Accordingly, the amount of the currently
selected acquisition transaction 540M is added to the running total amount of matched
acquisition transactions 540K-540L. Thus, the currently selected acquisition transaction
540M is removed from the deque 530, and the head pointer 550 is advanced to point to the
transaction that follows the transaction 540M in the deque 530.

[0042] Accordingly, should the total amount of matched acquisition transactions 540K -
540M after performing the matching operation fall short of the amount of the currently
selected disposal transaction 510B, the current acquisition transaction pointer in the deque
530 is advanced to point to the next acquisition transaction, and the next matching iteration is
performed for the next acquisition transaction. Otherwise, should performing the matching
operation set the running total amount of matched acquisition transactions 540K-540M equal
to the amount of the currently selected disposal transaction 510B, the current transaction
pointer in the disposal queue 150 is advanced to point to the next disposal transaction 510C,
and the matching operations are performed for the next disposal transaction 510C.

[0043] Conversely, as schematically illustrated by Fig. 6B, should the amount of the
currently selected acquisition transaction 540M be found exceeding the difference between
the amount of the currently selected disposal transaction 510B and the running total amount
of matched acquisition transactions 540K-540L, the amount of transaction 540M is reduced
by is split into two parts, such that the amount of the first part is equal to the difference 310B
between the amount of the currently selected disposal transaction 510B and the running total
amount of matched acquisition transactions 540K-540L, while the amount of the second part
is equal to the remainder of the initial amount of the transaction 540M. Accordingly, the
amount of the first part of the transaction 540M is added to the running total amount of
matched acquisition transactions 540K-540L, the amount of the currently selected acquisition
transaction 540M is reduced by the difference between the amount of the currently selected
disposal transaction 510B and the running total amount of matched acquisition transactions
540K-540L. Thus, the modified transaction 540M* is left in the deque 530, and the head
pointer 550 is advanced to point to the modified transaction 540M*.

[0044] Thus, should the total amount of matched acquisition transactions 540K-540M

after performing the matching operation fall short of the amount of the currently selected
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disposal transaction 510B, the next acquisition transaction 520N is selected from the data
structure storing the unmatched acquisition transactions, and the next matching iteration is
performed for the next acquisition transaction.

[0045] Otherwise, should performing the matching operation set the running total amount
of matched acquisition transactions 540K-540M equal to the amount of the currently selected
disposal transaction 510B, the next disposal transaction is selected for matching, and the
matching operations are performed for the newly selected disposal transaction, until all
disposal transaction in the current bucket are processed.

[0046] Thus, there are three possible outcomes of processing a bucket of transactions: (a)
all acquisition transactions have been matched to disposal transactions, and no disposal
transactions have been left in the bucket; (b) one or more at least partially unmatched
acquisition transactions have been left in the bucket, while no disposal transactions have been
left in the bucket; and (c) all acquisition transactions have been matched to disposal
transactions, but one or more at least partially unmatched disposal transactions have been left
in the bucket.

[0047] The outcome (a) indicates that the current transaction bucket has been fully
processed (unmatched amount =0), and the transaction matching engine 160 may proceed to
processing the next transaction bucket from the sequence of transaction buckets. Referring
again to Fig. 4, the outcome (a) is schematically illustrated by the sequence 402.

[0048] The outcome (b) indicates that all disposal transactions from the current
transaction bucket have been fully processed. The remaining acquisition transactions may be
appended to the next transaction bucket to be processed by the transaction matching engine
160. Referring again to Fig. 4, the outcome (a) is schematically illustrated by the sequence
404.

[0049] The outcome (c) indicates that the current transaction bucket contains incorrect or
incomplete transaction data, since all disposal transactions should be matched with one or
more acquisition transactions which occurred before the disposal transaction, unless the
disposal transaction is a margin trade transaction or the underlying asset is a certain type of
derivative asset (e.g., an option or futures contract). Therefore, the presence of unmatched
disposal transactions while all acquisition transactions of the transaction bucket have been
matched indicates that the current transaction bucket contains incorrect (incorrect amounts of
one or more transactions) or incomplete (e.g., missing acquisition transactions) transaction
data. Referring again to Fig. 4, the outcome (a) is schematically illustrated by the sequence

406.
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[0050] Accordingly, responsive to determining that all acquisition transactions are
matched to disposal transactions, but one or more at least partially unmatched disposal
transactions are left in the bucket, the transaction processing engine may throw an exception,
which may be processed in a variety of ways. In an illustrative example, an error message
may be displayed via a graphical user interface (GUI) and/or logged, by which the user may
be prompted to verify and adjust the transaction data in the current transaction bucket. In an
illustrative example, a message may be sent to the transaction processing engine 120
prompting it to repeat the raw data retrieval and processing for the current transaction bucket.
Responsive to receiving, from the transaction processing engine, a message indicating that
the current transaction bucket has been modified, the transaction matching engine 160 may
repeat processing of the current transaction bucket.

[0051] Upon successfully processing the current transaction bucket, the transaction
matching engine 160 may select the next transaction bucket from the sequence of transaction
buckets that is currently being processed, and repeat the above-described transaction
matching operations for the newly selected transaction bucket.

[0052] Referring again to Fig. 1, for each disposal transaction and the matched
acquisition transactions, the gain or loss may be computed by the gain/loss computation
engine 170, which may be implemented by one or more software modules running in one or
more dedicated virtual or physical execution environments (e.g., virtual or physical servers)
or collocated with other components of the system. The gain/loss computation may involve
determining, for each of the matched disposal and acquisition transactions, the transaction
amount in a chosen fiat currency (e.g., U.S. dollars) based on the historic price of the
cryptocurrency which has been acquired or disposed by the transaction. “Historic price”
herein shall refer to the price which was effective at the time of performing the corresponding
disposal or acquisition transaction. Upon determining the historic price-based transaction
amounts in the chosen fiat currency, the gain/loss computation engine 170 may compute, for
each disposal transaction and the matched acquisition transactions, the resulting gain or loss,
by summing up the fiat currency amount of the disposal transaction and the fiat currency
amounts of the matched acquisition transactions, such that a positive result would indicate a
gain while a negative result would indicate a loss (assuming that the disposal transaction
amount is positive, while acquisition transaction amounts are negative).

[0053] The computed gains or losses for the matched transactions, as well as other
relevant data, may be summarized in one or more reports of various fixed or user-defined

formats. The reports may be visually rendered via a graphical user interface (GUI), saved to
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one or more files, and/or printed. In an illustrative example, the reports may be formatted for
rendering via a GUI of a portable computing device (such as a smartphone or a tablet).
[0054] In certain implementations, the computing system 100 implementing the methods
described herein may utilize the computed gain or losses, as well as other relevant data, for
producing one or more electronic tax accounting forms, which may be reviewed and
electronically signed by the user. Upon obtaining the user’s electronic signature, the
computing system 100 may upload the electronic tax accounting forms to a server of a
government agency which is authorized to accept electronic tax form filings.

[0055] Figs. 7A-7B depict a flow diagram of an example method 700 of gain and loss
computation for cryptocurrency transactions, in accordance with one or more aspects of the
present disclosure. Method 700 and/or each of its individual functions, routines, subroutines,
or operations may be performed by one or more processors of a computing system (e.g., the
example computing system 500 of Fig. 5) implementing the method. In certain
implementations, method 700 may be performed by a single processing thread. Alternatively,
method 700 may be performed by two or more processing threads, each thread executing one
or more individual functions, routines, subroutines, or operations of the method. In an
illustrative example, the processing threads implementing method 700 may be synchronized
(e.g., using semaphores, critical sections, and/or other thread synchronization mechanisms).
Alternatively, the processing threads implementing method 700 may be executed
asynchronously with respect to each other.

[0056] As schematically illustrated by Fig. 7A, at block 710, the computing system
implementing the method may receive a plurality of cryptocurrency transaction records
related to cryptocurrency trades and transfers performed by a single person (e.g., a natural
person or a corporation) via one or more cryptocurrency accounts associated with one or
more cryptocurrency exchanges and/or other organizations that perform cryptocurrency
transactions. The computing system may translate the received raw transaction records into a
set of normalized atomic transaction records conforming to a predetermined format optimized
for subsequent processing. In an illustrative example, each atomic transaction record would
include the source account identifier, the destination account identifier, the asset identifier,
the transaction amount (e.g., represented by a positive value of an acquisition transaction and
a negative value for a disposal transaction), and a timestamp, as described in more detail
herein above.

[0057] At block 715, the computing system may assign each normalized transaction to

one or more accounting perimeters associated with one or more cryptocurrency trading
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accounts of a customer (e.g., represented a single person (e.g., a natural person or a
corporation) or an affiliated group of persons). An accounting perimeter may be defined by a
set of rules, such that each rule compares the values of certain transaction record fields (e.g.,
account identifiers, sub-account identifiers, and/or other transaction attributes) to one or more
predetermined values, and produces identifiers of one or more accounting perimeters to
which the transaction should be assigned, as described in more detail herein above.

[0058] At block 720, the computing system may assign each transaction of the currently
selected transaction perimeter to a transaction bucket, such that the transaction timestamp
would fall within the accounting period identified by the bucket start time and the bucket end
time, as described in more detail herein above.

[0059] At blocks 725-760, the computing system may iterate over the sequence of
transaction buckets of a given transaction perimeter. In particular, at block 725, the
computing system may select, from the currently selected transaction bucket, the next
unprocessed cryptocurrency disposal transaction.

[0060] At block 730, the computing system may select, from the currently selected
transaction bucket, one or more cryptocurrency acquisition transactions, such that the
timestamp of each selected cryptocurrency acquisition transaction is less than the timestamp
of the currently selected cryptocurrency disposal transaction, as described in more detail
herein above.

[0061] At block 735, the computing system may match the currently selected
cryptocurrency disposal transaction with at least a subset of the selected cryptocurrency
acquisition transactions, as described in more detail herein below with references to Fig. 8.
[0062] Responsive to determining, at block 740, that at least one disposal transaction
from the current transaction bucket remains at least partially unmatched, while all acquisition
transactions from the current bucket have been matched, the computing system may, at block
745, throw an exception, which may be processed in a variety of ways. In an illustrative
example, an error message may be displayed via a GUI and/or logged, by which the user may
be prompted to verify and adjust the transaction data in the current transaction bucket. In an
illustrative example, a message may be sent to the transaction processing engine prompting it
to repeat the raw data retrieval and processing for the current transaction bucket, as described
in more detail herein above.

[0063] Otherwise, responsive to determining, at block 750, that all disposal transactions
from the current transaction bucket have been matched to acquisition transactions, but at least

one acquisition transaction from the current transaction bucket remains fully or partially
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unmatched, the processing may continue at block 755; otherwise, the method may branch to
block 760.

[0064] Responsive to determining, at block 750, that all available transaction buckets
have been processed, the processing may continue at block 770 of Fig. 7B; otherwise, the
method may loop back to block 725.

[0065] As schematically illustrated by Fig. 7B, at block 770, the computing system may
determine, for each of the matched transactions, a corresponding fiat currency transaction
amount, based on the historic price of the cryptocurrency which has been acquired or
disposed by the respective transaction, as described in more detail herein above.

[0066] At block 775, the computing system may compute, based on the determined fiat
currency transaction amounts, the gain or loss associated with the currently selected
cryptocurrency disposal transaction.

[0067] Fig. 8 depicts a flow diagram of an example method 800 of disposal and
acquisition transaction matching, in accordance with one or more aspects of the present
disclosure. Method 800 and/or each of its individual functions, routines, subroutines, or
operations may be performed by one or more processors of a computing system (e.g., the
example computing system 500 of Fig. 5) implementing the method. In certain
implementations, method 800 may be performed by a single processing thread. Alternatively,
method 800 may be performed by two or more processing threads, each thread executing one
or more individual functions, routines, subroutines, or operations of the method. In an
illustrative example, the processing threads implementing method 800 may be synchronized
(e.g., using semaphores, critical sections, and/or other thread synchronization mechanisms).
Alternatively, the processing threads implementing method 800 may be executed
asynchronously with respect to each other.

[0068] At block 810, the computing system implementing the method may select, from a
disposal transaction queue or other suitable data structure, the next unprocessed disposal
transaction.

[0069] At block 815, the computing system implementing the method may, for the
currently selected disposal transaction, select a subset of acquisition transactions from the
acquisition transaction queue, such that the timestamp of each identified acquisition
transaction is less than the timestamp of the currently selected disposal transaction. The
selected subset of cryptocurrency acquisition transactions may be stored in a queue, linked
list, or other suitable memory data structure in the ascending order of the respective

transaction timestamps.
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[0070] At block 820, the computing system may initialize with zero value the running
total amount of matched cryptocurrency acquisition transactions.

[0071] At block 825, the computing system may select the next available acquisition
transaction, by traversing, in the direction defined by the applicable accounting rule (FIFO or
LIFO), the data structure storing the selected subset of cryptocurrency acquisition
transactions.

[0072] Responsive to determining, at block 830, that the amount of the selected
cryptocurrency acquisition transaction is less than or equal to the difference between the
amount of the selected cryptocurrency disposal transaction and the running total amount of
matched cryptocurrency acquisition transactions, the computing system may, at block 835,
add the amount of the selected cryptocurrency acquisition transaction to the running total
amount of matched cryptocurrency acquisition transactions; otherwise, the processing may
continue at block 855.

[0073] At block 840, the computing system may remove the currently selected
cryptocurrency acquisition transaction from the data structure storing the selected subset of
cryptocurrency acquisition transactions.

[0074] Responsive to determining, at block 845, that the running total amount of matched
cryptocurrency acquisition transactions falls short of the amount of the currently selected
cryptocurrency disposal transaction, the computing system may, at block 850, advance the
pointer referencing the next available cryptocurrency acquisition transaction in the data
structure storing the selected subset of cryptocurrency acquisition transactions, and the
method may loop back to 825.

[0075] Responsive to determining, at block 830, that the amount of the selected
cryptocurrency acquisition transaction exceeds the difference between the amount of the
selected cryptocurrency disposal transaction and the running total amount of matched
cryptocurrency acquisition transactions, the computing system may, at block 855, reduce the
amount of the selected cryptocurrency acquisition transaction by the difference between the
amount of the selected cryptocurrency disposal transaction and the running total amount of
matched cryptocurrency acquisition transactions.

[0076] At block 855, the computing system may advance the pointer referencing the next
available cryptocurrency disposal transaction in the cryptocurrency disposal transaction
queue, and the method may loop back to 810.

[0077] The systems and methods described herein may be employed for processing real

or simulated data sets. In an illustrative example, the output produced by the systems and
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methods described herein may be employed for various cryptocurrency market simulation
applications. e.g., cryptocurrency market simulation). In an illustrative example, the output
produced by the systems and methods described herein may be employed for generating
training data sets for various machine learning-based applications.

[0078] Fig. 9 depicts a component diagram of an example computing system which may
be employed for implementing the methods described herein. The computing system 900
may be connected to other computing system in a LAN, an intranet, an extranet, or the
Internet. The computing system 900 may operate in the capacity of a server or a client
computing system in client-server network environment, or as a peer computing system in a
peer-to-peer (or distributed) network environment. The computing system 900 may be a
provided by a personal computer (PC), a tablet PC, a set-top box (STB), a Personal Digital
Assistant (PDA), a cellular telephone, or any computing system capable of executing a set of
instructions (sequential or otherwise) that specify operations to be performed by that
computing system. Further, while only a single computing system is illustrated, the term
“computing system” shall also be taken to include any collection of computing systems that
individually or jointly execute a set (or multiple sets) of instructions to perform any one or
more of the methods described herein.

[0079] Exemplary computing system 900 includes a processor 902, a main memory 904
(e.g., read-only memory (ROM) or dynamic random access memory (DRAM)), and a data
storage device 918, which communicate with each other via a bus 930.

[0080] Processor 902 may be represented by one or more general-purpose processing
devices such as a microprocessor, central processing unit, or the like. More particularly,
processor 902 may be a complex instruction set computing (CISC) microprocessor, reduced
instruction set computing (RISC) microprocessor, very long instruction word (VLIW)
microprocessor, or a processor implementing other instruction sets or processors
implementing a combination of instruction sets. Processor 902 may also be one or more
special-purpose processing devices such as an application specific integrated circuit (ASIC),
a field programmable gate array (FPGA), a digital signal processor (DSP), network
processor, or the like. Processor 902 is configured to execute instructions 926 for performing
the methods described herein.

[0081] Computing system 900 may further include a network interface device 922, a
video display unit 910, a character input device 912 (e.g., a keyboard), and a touch screen

input device 914.
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[0082] Data storage device 919 may include a computer-readable storage medium 924 on
which is stored one or more sets of instructions 926 embodying any one or more of the
methods or functions described herein. Instructions 926 may also reside, completely or at
least partially, within main memory 904 and/or within processor 902 during execution thereof
by computing system 900, main memory 904 and processor 902 also constituting computer-
readable storage media. Instructions 926 may further be transmitted or received over network
916 via network interface device 922.

[0083] In an illustrative example, instructions 926 may include instructions of methods
700, 800 of gain and loss computation for cryptocurrency transactions, implemented in
accordance with one or more aspects of the present disclosure. While computer-readable
storage medium 924 is shown in the example of Fig. 9 to be a single medium, the term
“computer-readable storage medium” should be taken to include a single medium or multiple
media (e.g., a centralized or distributed database, and/or associated caches and servers) that
store the one or more sets of instructions. The term “computer-readable storage medium”
shall also be taken to include any medium that is capable of storing, encoding or carrying a
set of instructions for execution by the machine and that cause the machine to perform any
one or more of the methods of the present disclosure. The term “computer-readable storage
medium” shall accordingly be taken to include, but not be limited to, solid-state memories,
optical media, and magnetic media.

[0084] The methods, components, and features described herein may be implemented by
discrete hardware components or may be integrated in the functionality of other hardware
components such as ASICS, FPGAs, DSPs or similar devices. In addition, the methods,
components, and features may be implemented by firmware modules or functional circuitry
within hardware devices. Further, the methods, components, and features may be
implemented in any combination of hardware devices and software components, or only in
software.

[0085] In the foregoing description, numerous details are set forth. It will be apparent,
however, to one of ordinary skill in the art having the benefit of this disclosure, that the
present disclosure may be practiced without these specific details. In some instances, well-
known structures and devices are shown in block diagram form, rather than in detail, in order
to avoid obscuring the present disclosure.

[0086] Some portions of the detailed description have been presented in terms of
algorithms and symbolic representations of operations on data bits within a computer

memory. These algorithmic descriptions and representations are the means used by those
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skilled in the data processing arts to most effectively convey the substance of their work to
others skilled in the art. An algorithm is here, and generally, conceived to be a self-consistent
sequence of operations leading to a desired result. The operations are those requiring
physical manipulations of physical quantities. Usually, though not necessarily, these
quantities take the form of electrical or magnetic signals capable of being stored, transferred,
combined, compared, and otherwise manipulated. It has proven convenient at times,
principally for reasons of common usage, to refer to these signals as bits, values, elements,
graphemes, characters, terms, numbers, or the like.

[0087] It should be borne in mind, however, that all of these and similar terms are to be
associated with the appropriate physical quantities and are merely convenient labels applied
to these quantities. Unless specifically stated otherwise as apparent from the following
discussion, it is appreciated that throughout the description, discussions utilizing terms such

as "determining", "computing", "calculating", "obtaining", “identifying,

7 n

modifying" or the
like, refer to the actions and processes of a computing system, or similar electronic
computing system, that manipulates and transforms data represented as physical (e.g.,
electronic) quantities within the computing system's registers and memories into other data
similarly represented as physical quantities within the computing system memories or
registers or other such information storage, transmission or display devices.

[0088] The present disclosure also relates to an apparatus for performing the operations
herein. This apparatus may be specially constructed for the required purposes, or it may
comprise a general purpose computer selectively activated or reconfigured by a computer
program stored in the computer. Such a computer program may be stored in a computer
readable storage medium, such as, but not limited to, any type of disk including floppy disks,
optical disks, CD-ROMs, and magnetic-optical disks, read-only memories (ROMs), random
access memories (RAMs), EPROMs, EEPROMs, magnetic or optical cards, or any type of
media suitable for storing electronic instructions.

[0089] It is to be understood that the above description is intended to be illustrative, and
not restrictive. Various other implementations will be apparent to those of skill in the art
upon reading and understanding the above description. The scope of the disclosure should,
therefore, be determined with reference to the appended claims, along with the full scope of

equivalents to which such claims are entitled.
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CLAIMS:

What is claimed is:

1. A method, comprising;

identifying a plurality of cryptocurrency trading transactions associated with an
accounting perimeter of a plurality of accounting perimeters associated with one or more
cryptocurrency trading accounts, wherein each cryptocurrency trading transaction of the
plurality of cryptocurrency trading transactions is represented by one of’ a cryptocurrency
acquisition transaction or a cryptocurrency disposal transaction;

for a given transaction perimeter, assigning each cryptocurrency trading transaction
associated with the transaction perimeter to a transaction bucket of the sequence of
transaction buckets associated with the transaction perimeter, wherein the transaction bucket
is identified by a start time and an end time, and wherein the transaction bucket is selected
based on a timestamp of the cryptocurrency trading transaction, such that the timestamp falls
between the start time and the end time;

for a given transaction bucket, matching each cryptocurrency disposal transaction
associated with the given transaction bucket to one or more cryptocurrency acquisition
transactions associated with the given transaction bucket;

determining, for each of the matched transactions, a corresponding fiat currency
transaction amount; and

computing, using the fiat currency transaction amounts, one of: a gain associated with
the cryptocurrency disposal transaction or a loss associated with the cryptocurrency disposal

transaction.

2. The method of claim 1, wherein identifying the plurality of cryptocurrency trading
transactions associated with the accounting perimeter further comprises:

applying one or more perimeter definition rules to a normalized transaction record.
3. The method of claim 2, wherein each perimeter definition rule produces an

accounting perimeter identifier by comparing values of one or more fields of the normalized

transaction records to corresponding predetermined values.
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4. The method of claim 1, further comprising:

responsive to determining that all acquisition transactions of the transaction bucket
have been matched to disposal transactions, and no disposal transactions have been left in the
transaction bucket, selecting a subsequent transaction bucket from the sequence from

transaction buckets.

5. The method of claim 1, further comprising:

responsive to determining that at least one acquisition transaction of the transaction
bucket has not been fully matched to disposal transactions, and no disposal transactions have
been left in the transaction bucket, adding an unmatched amount of the at least one
acquisition transaction to a subsequent transaction bucket from the sequence from transaction

buckets.

6. The method of claim 1, further comprising:
responsive to determining that at least one disposal transaction of the transaction

bucket has not been fully matched to acquisition transactions, throwing an exception.

7. The method of claim 1, wherein matching the selected cryptocurrency disposal
transaction with the cryptocurrency acquisition transactions further comprises:

selecting, from the plurality of cryptocurrency acquisition transactions, the one or
more cryptocurrency acquisition transactions, such that a timestamp of each selected
cryptocurrency acquisition transaction is less than a timestamp of the selected cryptocurrency
disposal transaction;

selecting a cryptocurrency acquisition transaction of the one or more cryptocurrency
acquisition transactions;

responsive to determining that an amount of the selected cryptocurrency acquisition
transaction is less than or equal to a difference between an amount of the selected
cryptocurrency disposal transaction and a running total amount of matched cryptocurrency
acquisition transactions, adding the amount of the selected cryptocurrency acquisition

transaction to the running total amount of matched cryptocurrency acquisition transactions.

8. The method of claim 7, further comprising:
responsive to determining that the amount of the selected cryptocurrency disposal

transaction exceeds the running total amount of matched cryptocurrency acquisition
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transactions, selecting a next cryptocurrency acquisition transaction from the one or more

cryptocurrency acquisition transactions.

9. The method of claim 7, further comprising:

responsive to determining that an amount of the selected cryptocurrency acquisition
transaction exceeds the difference between the amount of the selected cryptocurrency
disposal transaction and the running total amount of matched cryptocurrency acquisition
transactions, reducing the amount of the selected cryptocurrency acquisition transaction by
the difference between the amount of the selected cryptocurrency disposal transaction and the

running total amount of matched cryptocurrency acquisition transactions.

10. The method of claim 9, further comprising;
selecting a next cryptocurrency disposal transaction from the given transaction

bucket.

11. The method of claim 1, wherein the fiat currency transaction amount is based on a
fiat currency price of a cryptocurrency identified by the transaction, wherein the fiat currency

price was effective at a time identified by a timestamp of the transaction.

12. The method of claim 1, wherein computing the gain further comprises:
summing the fiat currency transaction amounts of the subset of the selected one or
more cryptocurrency acquisition transaction and the fiat currency transaction amount of the

selected cryptocurrency disposal transaction.

13. The method of claim 1, further comprising:
generating a report reflecting one of’ the gain associated with the cryptocurrency

disposal transaction or the loss associated with the cryptocurrency disposal transaction.

14. The method of claim 1, further comprising:

generating an electronic tax accounting form reflecting one of: the gain associated
with the cryptocurrency disposal transaction or the loss associated with the cryptocurrency
disposal transaction;

responsive to receiving, via a graphical user interface, an approval of the electronic

tax accounting form, digitally signing the electronic tax accounting form; and
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uploading the electronic tax accounting form to a server authorized to accept

electronic tax form filings.

15. A system, comprising:
a memory; and
a processor, coupled to the memory, wherein the processor is configured to:

identify a plurality of cryptocurrency trading transactions associated with an
accounting perimeter of a plurality of accounting perimeters associated with one or
more cryptocurrency trading accounts, wherein each cryptocurrency trading
transaction of the plurality of cryptocurrency trading transactions is represented by
one of: a cryptocurrency acquisition transaction or a cryptocurrency disposal
transaction;

for a given transaction perimeter, assign each cryptocurrency trading
transaction associated with the transaction perimeter to a transaction bucket of the
sequence of transaction buckets associated with the transaction perimeter, wherein the
transaction bucket is identified by a start time and an end time, and wherein the
transaction bucket is selected based on a timestamp of the cryptocurrency trading
transaction, such that the timestamp falls between the start time and the end time;

for a given transaction bucket, match each cryptocurrency disposal transaction
associated with the given transaction bucket to one or more cryptocurrency
acquisition transactions associated with the given transaction bucket;

determine, for each of the matched transactions, a corresponding fiat currency
transaction amount; and

compute, using the fiat currency transaction amounts, one of’ a gain associated
with the cryptocurrency disposal transaction or a loss associated with the

cryptocurrency disposal transaction.

16. The system of claim 15, wherein matching the selected cryptocurrency disposal
transaction with the cryptocurrency acquisition transactions further comprises:

selecting, from the plurality of cryptocurrency acquisition transactions, the one or
more cryptocurrency acquisition transactions, such that a timestamp of each selected
cryptocurrency acquisition transaction is less than a timestamp of the selected cryptocurrency

disposal transaction;
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selecting a cryptocurrency acquisition transaction of the one or more cryptocurrency
acquisition transactions;

responsive to determining that an amount of the selected cryptocurrency acquisition
transaction is less than or equal to a difference between an amount of the selected
cryptocurrency disposal transaction and a running total amount of matched cryptocurrency
acquisition transactions, adding the amount of the selected cryptocurrency acquisition

transaction to the running total amount of matched cryptocurrency acquisition transactions.

17. The system of claim 15, wherein the processor is further configured to:

generate an electronic tax accounting form reflecting one of: the gain associated with
the cryptocurrency disposal transaction or the loss associated with the cryptocurrency
disposal transaction;

responsive to receiving, via a graphical user interface, an approval of the electronic
tax accounting form, digitally signing the electronic tax accounting form; and

upload the electronic tax accounting form to a server authorized to accept electronic

tax form filings.

18. A non-transitory computer-readable storage medium comprising executable
instructions that, when executed by a computing system, cause the computing system to:

identifying a plurality of cryptocurrency trading transactions associated with an
accounting perimeter of a plurality of accounting perimeters associated with one or more
cryptocurrency trading accounts, wherein each cryptocurrency trading transaction of the
plurality of cryptocurrency trading transactions is represented by one of: a cryptocurrency
acquisition transaction or a cryptocurrency disposal transaction;

for a given transaction perimeter, assigning each cryptocurrency trading transaction
associated with the transaction perimeter to a transaction bucket of the sequence of
transaction buckets associated with the transaction perimeter, wherein the transaction bucket
is identified by a start time and an end time, and wherein the transaction bucket is selected
based on a timestamp of the cryptocurrency trading transaction, such that the timestamp falls
between the start time and the end time;

for a given transaction bucket, matching each cryptocurrency disposal transaction
associated with the given transaction bucket to one or more cryptocurrency acquisition

transactions associated with the given transaction bucket;
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determining, for each of the matched transactions, a corresponding fiat currency
transaction amount; and

computing, using the fiat currency transaction amounts, one of: a gain associated with
the cryptocurrency disposal transaction or a loss associated with the cryptocurrency disposal

transaction.

19. The non-transitory computer-readable storage medium of clam 18, wherein
matching the selected cryptocurrency disposal transaction with the cryptocurrency acquisition
transactions further comprises:

selecting, from the plurality of cryptocurrency acquisition transactions, the one or
more cryptocurrency acquisition transactions, such that a timestamp of each selected
cryptocurrency acquisition transaction is less than a timestamp of the selected cryptocurrency
disposal transaction;

selecting a cryptocurrency acquisition transaction of the one or more cryptocurrency
acquisition transactions;

responsive to determining that an amount of the selected cryptocurrency acquisition
transaction is less than or equal to a difference between an amount of the selected
cryptocurrency disposal transaction and a running total amount of matched cryptocurrency
acquisition transactions, adding the amount of the selected cryptocurrency acquisition

transaction to the running total amount of matched cryptocurrency acquisition transactions.

20. The non-transitory computer-readable storage medium of clam 18, further
comprising executable instructions that, when executed by a computing system, cause the
computing system to:

generate an electronic tax accounting form reflecting one of: the gain associated with
the cryptocurrency disposal transaction or the loss associated with the cryptocurrency
disposal transaction;

responsive to receiving, via a graphical user interface, an approval of the electronic
tax accounting form, digitally signing the electronic tax accounting form; and

upload the electronic tax accounting form to a server authorized to accept electronic

tax form filings.

4.



