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Introduction 

About NMDIS 

National Marine Data and Information Service (NMDIS) is a government funded public 

institution under the Ministry of Natural Resources of China, responsible for  

  the management of national marine data and information resources,  

  providing guidance and scientific stewardship for the national marine data and information, 

  providing information and technical support for marine economy, marine management, 

public service and marine environmental protection, and conduct related research. 
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Introduction 

 The scientific data generated by science and technology planning projects is an important 

part of scientific and technological achievements, and the exchange of scientific data is a key 

link to collect scientific and technological achievements.  

 At present, most of the scientific data center's exchange system adopts the "centralized" 

storage management mode in China, there are data ownership disputes, data easy to 

tamper with hidden dangers. 

 Blockchain uses a distributed ledger to achieve system decentralization. A distributed ledger 

is a data structure that contains transaction lists in an orderly form, capable of storing large 

amounts of data and recording transactions between all blockchain nodes for the purpose of 

tracing any transaction. 
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1. Blockchain based certificate storage model and 
controllable sharing model 

 Model design 
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2. A blockchain based data exchange system for marine 
technology projects 

 Application process 
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 System functional architecture 

2. A blockchain based data exchange system for marine 
technology projects 
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2. A blockchain based data exchange system for marine 
technology projects 

 Blockchain layer and smart contract layer FISCO BCOS underlying architecture 

 Blockchain network construction 

 Console construction 

 Smart Contract Design 

 Visual management platform construction 

 Smart contract deployment 

WeBASE Management Platform Smart contract deployment 
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2. A blockchain based data exchange system for marine 
technology projects 

 Logic layer 

Independently developed logic layer microservices -

Bridge 

 JavaSDK 

 WeBASE docking 

Interface documentation 

 Functional logic 

development 
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Interface testing 

Interface link： 

Parameter： 

Value： 

Return Info： 



Part 1 

Part 2 

Part 3 

Part 4 

2. A blockchain based data exchange system for marine 
technology projects 

 Business layer and presentation layer 

Database documents Functional statements 

Data exchange system renovation 

 Database transformation  New functional 

interface added 
 Connect to Bridge service 

Number of on chain projects ：SELECT COUNT(*) FROM 

special_science_technology WHERE file_hash IS NOT NULL; 

Number of Upstream Datasets ：SELECT COUNT(*) FROM 

special_science_metadata WHERE datafile_hash IS NOT NULL; 

Verification number ：SELECT COUNT(*) FROM 

special_science_verify_log; 



Part 1 

Part 2 

Part 3 

Part 4 

2. A blockchain based data exchange system for 
marine technology projects 

 Front UI layer 
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2. A blockchain based data exchange system for marine 
technology projects 

 Auxiliary application system 

Independently developed auxiliary application microservices -HashGod 

 Automatic packaging of data files 

 Data file hash calculation 

 Generate JSON on the data file chain 

 Data self verification 

This service is used in 

conjunction with the backend 

management system to 

complete the uploading of 

historical data. 
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3. Application cases 

Based on this platform, the Marine Science Data Center has deployed 4 nodes and 

completed the uploading of 236 datasets from 15 science and technology projects. 

Blockchain based marine science 
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Details of on chain certificate 
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4. Conclusions 

 A blockchain based solution for scientific data exchange and certification has been 

proposed, and a certification smart contract has been designed in conjunction with 

the marine science data exchange system to achieve full traceability of the exchange 

and certification process; 

 By utilizing the immutability of blockchain technology, marine science data is stored 

on and off the chain. The hash value of the original data is uploaded onto the chain 

and accompanied by a digital signature from an authoritative organization, ensuring 

that the on chain data is unforgeable and the off chain data can verify its authority, 

providing trustworthy marine science data for open sharing services. 
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