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CLAIMS 

 

1. A system (300) for processing world state information associated with a blockchain, 

the system comprising: 

a blockchain database (322) configured to store a blockchain (216) that is managed by 

a blockchain network (102, 212, 314, 316), in which blockchain data are stored on the 

blockchain through consensus of blockchain nodes (214) of the blockchain network, and the 

blockchain includes one or more blocks that store transaction data associated with user 

accounts associated with the blockchain; 

a world state database (324) configured to store a world state data structure comprising 

a plurality of digital trees, in which the world state (310a, 312a, 310b, 312b, 310c, 312c) stores 

information about states of the user accounts; 

 a smart contract database storing a plurality of smart contracts associated with the  

blockchain, in which a first smart contract among the plurality of smart contracts comprises 

first code that identifies first state data and a first digital tree among the plurality of digital trees 

for storing the first state data, and in which the first smart contract comprises second code that 

identifies second state data and a second digital tree among the plurality of digital trees for 

storing the second state data; and 

a virtual machine associated with the blockchain corresponding to the first smart 

contract, in which the virtual machine is configured to execute the first smart contract to cause 

the first state data to be stored in the first digital tree and the second state data to be stored in 

the second digital tree, wherein the system or the virtual machine includes a smart contract 

compiler configured to compile the first smart contract into first bytecode that can be executed 

by the virtual machine, and wherein the compiler is configured to recognize and compile the 

first code and the second code such that the first bytecode when executed by the virtual machine 

causes the first state data to be stored in the first digital tree and the second state data to be 

stored in the second digital tree. 

 

2. The system (300) of claim 1 in which the state data identified by the first code comprise 

at least one of (i) data about a state of a user account associated with the first smart contract, 

or (ii) data about a state of the first smart contract. 
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 3. The system (300) of any one of claims 1 or 2 in which the first and second digital trees 

in combination maintain a world state that is associated with user accounts associated with the 

first smart contract; and/or 

in which the first code specifies that state data associated with accounts of users in a first  

geographical region are to be stored in the first digital tree, and the second code specifies that 

state data associated with accounts of users in a second geographical region are to be stored in 

the second digital tree. 

 

4. The system (300) of any one of claims 1 or 2 in which the first smart contract comprises 

third code that identifies third state data and a third digital tree among the plurality of digital 

trees for storing the third state data; 

wherein the first, second, and third digital trees in combination maintain the world state 

that is associated with user accounts associated with the first smart contract; 

 wherein the compiler is configured to recognize and compile the first code, the second  

code, and the third code such that the first bytecode when executed by the virtual machine 

causes the first state data to be stored in the first digital tree, the second state data to be stored 

in the second digital tree, and the third state data to be stored in the third digital tree. 

 

5. The system (300) of claim 4 in which the first, second, and third digital trees in 

combination maintain a world state that is associated with user accounts associated with the 

first smart contract; and/or 

in which the first code specifies that state data associated with accounts of users in a first 

geographical region are to be stored in the first digital tree, the second code specifies that state 

data associated with accounts of users in a second geographical region are to be stored in the 

second digital tree, and the third code specifies that state data associated with accounts of users 

in a third geographical region are to be stored in the third digital tree. 

  

6. The system (300) of any one of claims 1 to 5 in which a second smart contract among 

the plurality of smart contracts comprises: 

fourth code that identifies fourth state data and a fourth digital tree among the plurality 

of digital trees for storing the fourth state data; 

 wherein the first and second smart contracts are associated with a same blockchain, and 

the first and fourth digital trees in combination maintain a world state that stores state data of 

user accounts associated with the first and second smart contracts; 
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wherein the compiler is configured to compile the second smart contract into second 

bytecode; and 

 wherein the compiler is configured to recognize and compile the fourth code such that 

the second bytecode when executed by the virtual machine causes the fourth state data to be 

stored in the fourth digital tree. 

 

7. The system (300) of any one of claims 1 to 6 in which the first code comprises a first 

address of the first digital tree, and the compiler is configured to compile the first smart contract 

into the first bytecode such that the first bytecode when executed by the virtual machine causes 

the first state data to be stored in the first digital tree having the first address. 

 

8. The system (300) of claim 7 in which the first address is represented by a constant 

value; or in which the first address is determined by at least one of a Boolean function or a 

mathematical function; or in which the first address is determined by a rule set comprising one 

or more rules; or in which the first address is determined at a first time period when the first 

smart contract is compiled, or at a second time period when the first bytecode is executed. 

 

9. The system (300) of any one of claims 1 to 8 in which the second code comprises a 

second address of the second digital tree, and the compiler is configured to compile the first 

smart contract into the first bytecode such that the first bytecode when executed by the virtual 

machine causes the second state data to be stored in the second digital tree having the second 

address; optionally in which at least one of: 

(i) the second address is represented by a constant value;  

(ii) the second address is determined by a Boolean function; 

  (iii) the second address is determined by a mathematical function; 

(iv) the second address is determined by a rule set comprising one or more rules; 

(v) the second address is determined at a first time period when the second smart 

contract is compiled; or 

(vi) the second address is determined at a second time period when the second bytecode 

is executed. 

 

10. The system (300) of any one of claims 4 to 9 in which the third code comprises a third 

address of the third digital tree, and the compiler is configured to compile the first smart 
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contract into the first bytecode such that the first bytecode when executed by the virtual 

machine causes the third state data to be stored in the third digital tree having the third address. 

 

11. The system (300) of any one of claims 6 to 10 in which the fourth code comprises a 

fourth address of the fourth digital tree, and the compiler is configured to compile the second 

smart contract into the second bytecode such that the second bytecode when executed by the 

virtual machine causes the fourth state data to be stored in the fourth digital tree having the 

fourth address. 

 

12. The system (300) of any one of claims 1 to 11, comprising one or more computers in 

one or more locations and configured to: 

 determine a first root hash value of the first digital tree; 

determine a second root hash value of the second digital tree; and 

determine a world state root hash value based on the first root hash value and the second 

root hash value; optionally in which the one or more computers are configured to: 

determine a third root hash value of the third digital tree; and 

 determine the world state root hash value based on the first root hash value, the second 

root hash value, and the third root hash value; and/or in which the world state root hash value 

represents a digital fingerprint of the state or states of the user accounts, smart contract, or 

smart contracts associated with the world state. 

 

13. The system (300) of any one of claims 1 to 12 in which the first smart contract specifies 

that the first digital tree be stored at a first storage device, and the second digital tree be stored 

at a second storage device. 

  

14. The system (300) of any one of claims 1 to 13 in which the first smart contract specifies 

that both the first digital tree and the second digital tree be stored at a first storage device. 

 

15. The system (300) of any one of claims 1 to 14, in which the system comprises one or 

more computers in one or more locations and configured to generate an index of the data stored 

in the first storage device, and store the index in the first and second digital trees; and/or in 

which each digital tree comprises at least one of a Merkle tree, a Patricia tree, a Merkle Patricia 

tree, a modified Merkle Patricia tree, or a Bucket tree. 


