









	
































1. To conduct a detailed examination of the specifications of a high-performance blockchain VM cryptographic primitives, identifying structural differences between the Binary Merkle Tree (BMT) and the Sparse Merkle Tree (SMT) and their analogues.
2. To investigate the interaction mechanism among the UTXO model, Access Lists, and the transaction scheduler to identify dependencies that affect parallel updates of Merkle tree branches.
3. To analyze the effectiveness of the proposed data storage solutions (including the Quick Merkle Database, QMDB) in the context of minimizing write amplification and random disk access.
4. To justify the choice of the SHA-256 hash function instead of ZK-friendly alternatives (Poseidon, Rescue) from the standpoint of balancing execution speed and the cost of generating validity proofs.
5. To evaluate inclusion proof sizes and the efficiency of bitmask compression in SMT.
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