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WHAT IS CLAIMED IS: 

 

1. A computer-implemented method of traversing a smart contract database, 

comprising: 

generating a logic map for traversing a Merkle Patricia Tree (MPT), the logic map 5 

comprising: 

a plurality of key-value pairs (KVPs) associated with the logic map (map KVPs), 

wherein a subset of the plurality of map KVPs represent operations available to be 

performed on one or more KVPs associated with the MPT (MPT KVPs), wherein the 

operations available to be performed comprise at least one of traversing, reading, or 10 

removing a KVP;  

a size of the logic map; and 

an index comprising a plurality of numbers, each number corresponding to an 

MPT KVP stored in the smart contract database or an MPT KVP that has been deleted 

from the smart contract database, wherein the MPT is used to store the MPT KVPs in a 15 

smart contract database, and wherein the index is created for an MPT KVP by steps 

comprising: 

determining a first number of the index of the logic map; 

traversing the logic map using the numbers of the index and determining that the 

MPT KVP is not stored in or deleted from the logic map; 20 

associating a next index number to the MPT KVP; 

storing the MPT KVP in the logic map in association with the next index number; 

and 

incrementing the size of the logic map; 

determining a first number of the index of the logic map corresponding to one of the 25 

plurality of MPT KVPs stored in the smart contract database; 

determining, based on the first number of the index, a first key of a first KVP of the 

plurality of map KVPs; 

determining a first value corresponding to the first key of the first KVP; 
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determining a second key of a second KVP of the plurality of map KVPs, wherein the 

second KVP represents an operation available to be performed on one or more MPT 

KVPs; and 

retrieving a second value corresponding to the second key of the second KVP. 

 5 

2. The computer-implemented method of claim 1, further comprising: 

determining, based on a second number of the index, a third key of a third KVP of the 

plurality of map KVPs; 

determining a third value corresponding to the third key of the third KVP; 

determining a fourth key of a fourth KVP of the plurality of map KVPs; and 10 

retrieving a fourth value corresponding to the fourth key of the fourth KVP. 

 

3. The computer-implemented method of claim 2, further comprising determining 

that the second number of the index is not deleted. 

 15 

4. The computer-implemented method of claim 1, wherein a number of MPT KVPs 

in the one or more MPT KVPs is less than or equal to a number of map KVPs in the 

plurality of map KVPs. 

 

5. The computer-implemented method of claim 1, wherein keys of the one or more 20 

MPT KVPs and keys of the plurality of map KVPs are stored as hash values. 

 

6. The computer-implemented method of claim 1, wherein the plurality of map 

KVPs include one or more values that are the same as one or more values included in the 

one or more MPT KVPs, and one or more values that are the same as one or more keys 25 

included in the one or more MPT KVPs. 

 

7. The computer-implemented method of claim 1, wherein the plurality of map 

KVPs include one or more values indicating numbers included in the index, one or more 

values indicating whether one of more of the one or more MPT KVPs are deleted, and a 30 

quantity of KVPs in the one or more MPT KVPs. 
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8. A non-transitory computer-readable storage medium coupled to one or more 

processors and having instructions stored thereon which, when executed by the one or 

more processors, cause the one or more processors to perform operations in accordance 

with the method of one or more of claims 1-7. 5 

 

9. A system, comprising: 

a computing device; and 

a computer-readable storage device coupled to the computing device and having 

instructions stored thereon which, when executed by the computing device, cause the 10 

computing device to perform operations in accordance with the method of one or more of 

claims 1-7. 
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