1.

CLAIMS

An apparatus, comprising:
a processor; and

a memory in electronic communication with the processor, the memory storing a

database table including a plurality of records, each record from the plurality of records having a

compound key including a version identifier,

2.

the memory including instructions executable to cause the processor to:

generate a first virtual clone of the database table and a second virtual clone of the
database table;

receive a query at the first virtual clone, the query not including a version
identifier associated with the first virtual clone;

modify the query, based on receiving the query at the first virtual clone, by adding
the version identifier associated with the first virtual clone to the query to define a
modified query;

query the database table using the modified query to generate a response
including a set of records from the plurality of records based on: (1) each record from the
set of records satisfying the query; and (2) each record from the set of records having a
version identifier associated with an ancestral path of the version identifier associated
with the first virtual clone;

send the response including the set of records as a response to the query;

the compound key for each record from the plurality of records including the
version identifier for that compound key and a data portion, the plurality of records
configured such that only one of: (1) a compound key including a value of the data
portion and the version identifier associated with the first virtual clone; or (2) a
compound key including the value of the data portion and the version identifier
associated with the second virtual clone, is present in the database table at any given

time.

The apparatus of claim 1, wherein the memory further includes instructions executable to

cause the processor to:
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add, in response to an insert instruction received via the first virtual clone, a
record to the database table, the record including data and a compound key having the
version identifier associated with the first virtual clone such that: (1) a query
subsequently received at the first virtual clone and referencing the data returns the record;
and (2) a query subsequently received at a third virtual clone for the data does not return

the record.

3. The apparatus of claim 1, wherein the instructions are further executable to cause the
processor to:
add, in response to an instruction to update a value of a field of a first record of
the database table from a first value to a second value and received via a third virtual
clone, a second record to the database table, the second record including the second value
and a compound key having a version identifier associated with the third virtual clone;
and
modify, in response to the instruction to update the value of the field of the first
record, a compound key of the first record to not include the version identifier associated
with the third virtual clone such that:
a query subsequently received at the third virtual clone and referencing the
field returns the second record, and
a query received at the first virtual clone and referencing the field returns

the first record.

4. The apparatus of claim 1, wherein the instructions are further executable to cause the
processor to:
modify, in response to an instruction to delete a record from the plurality of
records and received via a third virtual clone, the version identifier of the compound key
of the record to not include a version identifier associated with the third virtual clone
such that:
a query for the record, subsequently received at the third virtual clone,

does not return the record, and
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a query for the record, subsequently received at the first virtual clone,

returns the record.

5. The apparatus of claim 1, wherein the response is a first response, and the modified query
is a first modified query, the instructions further executable to cause the processor to:

generate a second modified query including a version identifier of the second virtual
clone if the first response is null, the second virtual clone being an ancestor to the first virtual
clone;

query the database table using the second modified query to generate a second response
including a set of records from the plurality of records based on: (1) each record from the set of
records of the second response satisfying the second modified query; and (2) each record from
the set of records of the second response having a version identifier associated with an ancestral
path of the version identifier of the second virtual clone; and

send the second response including the set of records as a response to the query.

6. The apparatus of claim 1, wherein the instructions are further executable to cause the
processor to store, in the memory, an indication that the first virtual clone is a descendant of the

second virtual clone.

7. The apparatus of claim 1, wherein the instructions are further executable to cause the
processor to generate a third virtual clone of the database table, the third virtual clone being
neither an ancestor nor a descendant of the first virtual clone, the plurality of records including a
record having a compound key including the value of the data portion and a version identifier

associated with the third virtual clone.

8. A method, comprising:

generating, via a processor, a first virtual clone of a database table and a second virtual
clone of the database table, the database table including a plurality of records, each record from
the plurality of records having a compound key including a version identifier;

receiving, via the processor, a query at the first virtual clone, the query not including a
version identifier associated with the first virtual clone;
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modifying the query, via the processor and based on receiving the query at the first
virtual clone, by adding the version identifier associated with the first virtual clone to the query
to define a modified query;

querying, via the processor, the database table using the modified query to generate a
response including a set of records from the plurality of records based on: (1) each record from
the set of records satisfying the query; and (2) each record from the set of records having a
version identifier associated with an ancestral path of the version identifier associated with the
first virtual clone; and

sending, via the processor, the response including the set of records as a response to the
query,

the compound key for each record from the plurality of records including the version
identifier for that compound key and a data portion, the plurality of records configured such that
only one of: (1) a compound key including a value of the data portion and the version identifier
associated with the first virtual clone; or (2) a compound key including the value of the data
portion and the version identifier associated with the second virtual clone, is present in the

database table at any given time.

9. The method of claim 8, further comprising:

adding, in response to an insert instruction received via the first virtual clone, a record to
the database table, the record including data and a compound key having the version identifier
associated with the first virtual clone such that: (1) a query subsequently received at the first
virtual clone and referencing the data returns the record; and (2) a query subsequently received at
a third virtual clone for the data does not return the record.

10.  The method of claim 8, further comprising:

adding, in response to an instruction to update a value of a field of a first record of the
database table from a first value to a second value and received via a third virtual clone, a second
record to the database table, the second record including the second value and a compound key

having a version identifier associated with the third virtual clone; and
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modifying, in response to the instruction to update the value of the field of the first
record, a compound key of the first record to not include the version identifier associated with
the third virtual clone such that:
a query subsequently received at the third virtual clone and referencing the field
returns the second record, and
a query received at the first virtual clone and referencing the field returns the first

record.

11. The method of claim 8, further comprising:
modifying, in response to an instruction to delete a record from the plurality of records
and received via a third virtual clone, the version identifier of the compound key of the record to
not include a version identifier associated with the third virtual clone such that:
a query for the record, subsequently received at the third virtual clone, does not
return the record, and
a query for the record, subsequently received at the first virtual clone, returns the

record.

12.  The method of claim 8, wherein the response is a first response, and the modified query is
a first modified query, the method further comprising:

generating a second modified query including a version identifier of the second virtual
clone if the first response is null, the second virtual clone being an ancestor to the first virtual
clone;

querying the database table using the second modified query to generate a second
response including a set of records from the plurality of records based on: (1) each record from
the set of records of the second response satisfying the second modified query; and (2) each
record from the set of records of the second response having a version identifier associated with
an ancestral path of the version identifier of the second virtual clone; and

sending the second response including the set of records as a response to the query.

13. The method of claim 8, further comprising storing an indication that the first virtual clone
is a descendant of the second virtual clone.
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14.  The method of claim 8, further comprising generating a third virtual clone of the database
table, the third virtual clone being neither an ancestor nor a descendant of the first virtual clone,
the plurality of records including a record having a compound key including the value of the data

portion and a version identifier associated with the third virtual clone.

15. A non-transitory, tangible processor-readable medium comprising processor-executable
instructions for:

generating, via a processor, a first virtual clone of a database table and a second virtual
clone of the database table, the database table including a plurality of records, each record from
the plurality of records having a compound key including a version identifier;

receiving, via the processor, a query at the first virtual clone, the query not including a
version identifier associated with the first virtual clone;

modifying the query, via the processor and based on receiving the query at the first
virtual clone, by adding the version identifier associated with the first virtual clone to the query
to define a modified query;

querying, via the processor, the database table using the modified query to generate a
response including a set of records from the plurality of records based on: (1) each record from
the set of records satisfying the query; and (2) each record from the set of records having a
version identifier associated with an ancestral path of the version identifier associated with the
first virtual clone; and

sending, via the processor, the response including the set of records as a response to the
query,

the compound key for each record from the plurality of records including the version
identifier for that compound key and a data portion, the plurality of records configured such that
only one of: (1) a compound key including a value of the data portion and the version identifier
associated with the first virtual clone; or (2) a compound key including the value of the data
portion and the version identifier associated with the second virtual clone, is present in the

database table at any given time.

16.  The non-transitory, tangible processor-readable medium of claim 15, further comprising

processor-executable instructions for:

61



adding, in response to an insert instruction received via the first virtual clone, a record to
the database table, the record including data and a compound key having a version identifier
associated with the first virtual clone such that: (1) a query subsequently received at the first
virtual clone and referencing the data returns the record; and (2) a query subsequently received at

a third virtual clone for the data does not return the record.

17.  The non-transitory, tangible processor-readable medium of claim 15, further comprising
processor-executable instructions for:
adding, in response to an instruction to update a value of a field of a first record of the
database table from a first value to a second value and received via a third virtual clone, a second
record to the database table, the second record including the second value and a compound key
having a version identifier associated with the third virtual clone; and
modifying, in response to the instruction to update the value of the field of the first
record, a compound key of the first record to not include the version identifier associated with
the third virtual clone such that:
a query subsequently received at the third virtual clone and referencing the field
returns the second record, and
a query received at the first virtual clone and referencing the field returns the first
record.

18.  The non-transitory, tangible processor-readable medium of claim 15, further comprising
processor-executable instructions for:
modifying, in response to an instruction to delete a record from the plurality of records
and received via a third virtual clone, the version identifier of the compound key of the record to
not include a version identifier associated with the third virtual clone such that:
a query for the record, subsequently received at the third virtual clone, does not
return the record, and
a query for the record, subsequently received at the first virtual clone, returns the

record.
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19. The non-transitory, tangible processor-readable medium of claim 15, wherein the
response is a first response, and the modified query is a first modified query, the processor-
readable medium further comprising processor-executable instructions for:

generating a second modified query including a version identifier of the second virtual
clone if the first response is null, the second virtual clone being an ancestor to the first virtual
clone;

querying the database table using the second modified query to generate a second
response including a set of records from the plurality of records based on: (1) each record from
the set of records of the second response satisfying the second modified query; and (2) each
record from the set of records of the second response having a version identifier associated with
an ancestral path of the version identifier of the second virtual clone; and

sending the second response including the set of records as a response to the query.

20.  The non-transitory, tangible processor-readable medium of claim 15, further comprising
processor-executable instructions for storing an indication that the first virtual clone is a

descendant of the second virtual clone.

21.  The non-transitory, tangible processor-readable medium of claim 15, further comprising
processor-executable instructions for: generating a third virtual clone of the database table, the
third virtual clone being neither an ancestor nor a descendant of the first virtual clone, the
plurality of records including a record having a compound key including the value of the data

portion and a version identifier associated with the third virtual clone.
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