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Efficient Materialized View Maintenance and Trusted Query for Blockchain
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(School of Data Science and Engineering, East China Normal University, Shanghai 200062, China)

Abstract:  The blockchain system is favored by many fields, such as finance and logistics due to several unique properties, including
decentralized architecture, data immutability and data traceability. Transactions belonging to the same type are commonly distributed in
massive blocks because all transactions are stored in chronological order of transaction committing, which lowers the efficiency to process
tracing queries where a huge number of historical blocks are involved. Although indexing and materialized view are two typical ways to
boost query performance, indexing cannot lower the 1/O cost if the data to be processed are widely distributed in the system. Fortunately,
materialized view suits for this scenario well. Furthermore, as traditional materialized view technologies for RDBMS cannot be directly
adopted to blockchain due to significant difference between them, a set of materialized view mechanisms is firstly proposed for
blockchain with the following properties: (1) To lower the impact to the system, the view maintenance operation is executed in parallel
with consensus process; (2) Trie-Tree is used to speed up multi-materialized view maintenance process in blocks; (3) the query results is
guaranteed credible by ensuring the materialized results not falsified with Merkle verification. After integrating the proposed materialized
view maintenance mechanism into a blockchain system, experimental results show that the proposed method is convenient and efficient.
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Input: P14 AR 1 MV AR 1 2 38 1 500 1 15 4041 sArray, BR 5E R B AR Root;

Output: & 75 16 iF B T bx & Proofs.

1:  ViewHashs« @t — AN 4

2: FilePos<0; HATEEALRL I MV F RS A7 & 0

3: for i=0 to size of (sArray)-1 do

4 rows< ML MV {0 # 47 & FilePos AbBLHL sArray[i] K Ji () %5,

5: RowsHash«hash(rows); 116 rows EAT WG A5 #1415 2] RowsHash

6 ViewHashs<«¥ RowsHash 731 %) ViewHashs 7;

7 FilePos<«sArray[i]+FilePos;

8: end for

9: RowsRoot« R4 ViewHashs %37 2k v /R B, 75 21 2R 78 /R AR RowsRoot;

10: Proofs<—equals(RowsRoot,Root);

11: return Proofs;
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Q1: SELECT * FROM donate;

Q2: SELECT * FROM transfer INNER JOIN distribute ON

transfer.organization=distribute.organization;

Q3: SELECT * FROM transfer INNER JOIN distribute ON

transfer.organization=distribute.organization
WHERE distribute.amount>10000;

donate distribute transfer
: " a.u;w.;..... : T l;o.j;d. iR R p.l.".Jject
project donor donor
amount organization organization
donee amount
amount

Fig.7 Database schema
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