
What is claimed is:  

 

1. An apparatus, comprising:  

 an instance of a distributed database at a first compute device configured to be 

included within a plurality of compute devices that implements the distributed database via a 

network operatively coupled to the plurality of compute devices, the first compute device 

configured to store an indication of a plurality of transactions in the instance of the 

distributed database; and  

 a processor of the first compute device operatively coupled to the instance of the 

distributed database,  

 the processor configured to define, at a first time, a first event linked to a first 

plurality of events, each event from the first plurality of events being a sequence of bytes and 

associated with (1) a set of transactions from a plurality of sets of transactions and (2) an 

order associated with the set of transactions, each transaction from the set of transactions 

being from the plurality of transactions,  

 the processor configured to receive, at a second time after the first time and from a 

second compute device from the plurality of compute devices, a second event (1) defined by 

the second compute device and (2) linked to a second plurality of events,  

 the processor configured to define a third event linked to the first event and the 

second event,  

 the processor configured to identify an order associated with a third plurality of events 

based at least on the first plurality of events and the second plurality of events, each event 

from the third plurality of events being from at least one of the first plurality of events or the 

second plurality of events,  

 the processor configured to identify an order associated with the plurality of 

transactions based at least on (1) the order associated with the third plurality of events and (2) 

the order associated with each set of transactions from the plurality of sets of transactions,  

 the processor configured to store in the instance of the distributed database the order 

associated with the plurality of transactions.  

 

2. The apparatus of claim 1, wherein the processor is configured to define a database 

state variable based on at least (1) the plurality of transactions and (2) the order associated 

with the plurality of transactions.  
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3. The apparatus of claim 1, wherein each transaction from the plurality of transactions 

is associated with at least one of a transfer of crypto currency, an indication of a change to a 

bank account balance, an order to transfer ownership of an item, or a modification to a state 

of a multi-player game.  

 

4. The apparatus of claim 1, wherein the order associated with the plurality of 

transactions is associated with a plurality of transaction order values, each transaction order 

value from the plurality of transaction order values being associated with a transaction from 

at least one set of transactions from the plurality of sets of transactions.  

 

5. An apparatus, comprising:  

 an instance of a distributed database at a first compute device configured to be 

included within a plurality of compute devices that implements the distributed database via a 

network operatively coupled to the plurality of compute devices; and  

 a database convergence module implemented in a memory or a processor of the first 

compute device, the database convergence module operatively coupled to the instance of the 

distributed database,  

 the database convergence module configured to define, at a first time, a first event 

linked to a first plurality of events, each event from the first plurality of events being a 

sequence of bytes,  

 the database convergence module configured to receive, at a second time after the first 

time and from a second compute device from the plurality of compute devices, a second 

event (1) defined by the second compute device and (2) linked to a second plurality of events, 

each event from the second plurality of events being a sequence of bytes,  

 the database convergence module configured to define a third event linked to the first 

event and the second event,  

 the database convergence module configured to identify an order associated with a 

third plurality of events based at least on the first plurality of events and the second plurality 

of events, each event from the third plurality of events being from at least one of the first 

plurality of events or the second plurality of events,  

 the database convergence module configured to store in the instance of the distributed 

database the order associated with the third plurality of events.  

 

6. The apparatus of claim 5, wherein:  
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 each event from the first plurality of events is associated with (1) a set of transactions 

from a first plurality of sets of transactions and (2) an order associated with the set of 

transactions from the first plurality of sets of transactions,  

 each event from the second plurality of events is associated with (1) a set of 

transactions from a second plurality of sets of transactions and (2) an order associated with 

the set of transactions from the second plurality of sets of transactions,  

 the database convergence module is configured to identify an order associated with a 

plurality of transactions based at least on the first plurality of events and the second plurality 

of events, each transaction from the plurality of transactions being from at least one set of 

transactions from the first plurality of sets of transactions or at least one set of transactions 

from the second plurality of sets of transactions, and  

 the database convergence module is configured to store in the instance of the 

distributed database the order associated with the plurality of transactions.  

 

7. The apparatus of claim 5, wherein:  

 the first plurality of events includes an event previously defined by the database 

convergence module and an event received from a third compute device from the plurality of 

compute devices, and  

 the first event includes an identifier associated with the event previously defined by 

the database convergence module and an identifier associated with the event received from 

the third compute device from the plurality of compute devices.  

 

8. The apparatus of claim 5, wherein:  

 the second plurality of events includes an event previously defined by the second 

compute device and an event received by the second compute device from a third compute 

device from the plurality of compute devices, and  

 the second event includes an identifier associated with the event previously defined by 

the second compute device and an identifier associated with the event received by the second 

compute device from the third compute device.  

 

9. The apparatus of claim 5, wherein the distributed database does not include a leader 

entity.  

 

10. The apparatus of claim 5, wherein:  
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 the first plurality of events includes an event previously defined by the database 

convergence module and an event received from a third compute device from the plurality of 

compute devices, and  

 the first event includes a hash value associated with the event previously defined by 

the database convergence module and a hash value associated with the event received from 

the third compute device from the plurality of compute devices.  

 

11. The apparatus of claim 5, wherein:  

 the first event includes an indication of a set of compute devices from the plurality of 

compute devices the first compute device has identified as being (1) associated with an 

invalid event or (2) associated with an invalid transaction prior to the first time, and  

 the second event includes an indication of a set of compute devices from the plurality 

of compute devices the second compute device has identified as being (1) associated with an 

invalid event or (2) associated with an invalid transaction prior to the second time.  

 

12. The apparatus of claim 5, wherein the order associated with the third plurality of 

events is based at least in part on a weight associated with each compute device from the 

plurality of compute devices.  

 

13. The apparatus of claim 5, wherein the database convergence module is configured to 

receive the second event after receiving each event from the second plurality of events.  

 

14. The apparatus of claim 5, wherein the database convergence module is configured to 

receive from the second compute device each event from the second plurality of events 

except for events from the second plurality of events defined by the first compute device.  

 

15. The apparatus of claim 5, wherein the third event includes a digital signature 

associated with the first compute device.  

 

16. The apparatus of claim 5, wherein the third event includes a time and a date, the time 

and the date associated with the defining of the third event.  

 

17. The apparatus of claim 5, wherein the database convergence module is configured to 

define a database state variable based on at least (1) the third plurality of events and (2) the 
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order associated with the third plurality of events.  

 

18. A method, comprising:  

 receiving, at a first compute device from a plurality of compute devices that 

implement a distributed database via a network operatively coupled to the plurality of 

compute devices, data associated with a first transaction, each compute device from the 

plurality of compute devices having a separate instance of the distributed database;  

 defining, at a first time, a first transaction order value associated with the first 

transaction;  

 receiving, from a second compute device from the plurality of compute devices, data 

associated with a second transaction;  

 storing an indication of a plurality of transactions in the instance of the distributed 

database at the first compute device, the plurality of transactions including at least the first 

transaction and the second transaction;  

 selecting, at a second time after the first time, a plurality of transaction order values 

including at least the first transaction order value and a second transaction order value, the 

second transaction order value associated with the second transaction; and  

 defining a database state variable based on at least the plurality of transactions and the 

plurality of transaction order values.  

 

19. The method of claim 18, further comprising:  

 defining, at a third time after the first time, an event including (1) a hash of the 

database state variable, the hash of the database state variable associated with a fourth time 

prior to the third time, and (2) a set of transactions that affected the database state variable at 

the fourth time, each transaction from the set of transactions being from the plurality of 

transactions.  

 

20. The method of claim 18, further comprising:  

 defining, at a third time after the first time, an event including (1) a hash of the 

database state variable associated with a fourth time prior to the third time, (2) a set of 

transactions that affected the database state variable at the fourth time, and (3) a share of a 

threshold signature of the hash of the database state variable at the fourth time, each 

transaction from the set of transactions being from the plurality of transactions.  
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21. The method of claim 18, wherein the defining the database state variable is in 

response to the selecting the plurality of transaction order values.  

 

22. The method of claim 18, wherein the database state variable is maintained in at least 

one of a fast clone ArrayList, a fast clone hash table, a fast clone relational database, or a fast 

clone file system. 
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