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PuLS Research Project

• PuLS is an ongoing research project that aims to increase the 
availability of parking spaces with charging stations for electric vehicles. 

• PuLS enables citizens to share their private parking spaces or charging 
infrastructure with other citizens.

• Development of a Park and Charge Software Platform (PCSP) with the 
following requirements:

 High Scalability

 Modifiability

 Compability

• Additional research goal: Blockchain integration with the PCSP for 
decentralized management and processing of charging infrastructure 
and bookings. 
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Language Ecosystem for Modeling Microservice 
Architectures (LEMMA)
• LEMMA is a framework for model-driven development that is currently 

under development in our research group.

• LEMMA aims to facilitate the design, the development and the
deployment of microservice architectures.

• LEMMA provides:

➢ Modeling languages for different stakeholders in the Microservice  
Architecture engineering process

➢ Model transformations and model processors, e.g., for code generation and 
architecture analysis
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The Model-Based Approach to Integrate Blockchain into
Microservice Architectures



Example
Ethereum Technology Model - Excerpt

Booking Service Operation Model - Excerpt
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Ethereum Technology Model - Excerpt

Service Model of Booking Service – Excerpt
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Validation and Future Work

• We were able to validate the basic feasibility of our approach with the PuLS
Platform and gather a first impression of how blockchain information can be 
integrated into microservice models using code generation.

• Generated Artifacts:

➢Java Code specific to Ethereum Blockchain Interaction

➢Microservice Interfaces and POJOs based on Java and Spring

➢Required Maven Dependencies

➢Blockchain Connection Configuration

• Support and derivation of smart contracts using the model-driven engineering.

➢Structural description of smart contracts using LEMMA domain models

➢Analysis, derivation and implementation of smart contract behavior


