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Industry 4.0 and Microservices with the power of Graphs

The power of cloud computing manifested in microservices architecture enhanced with graph theory to serve the better of the Industry 4.0 Hassan Farsi: Software engineer and a Phd candidate at Institut National des Postes et Télécommunications, Rabat, Morocco Industry 4.0 is a revolutionary industrial concept that emphasizes the use of smart manufacturing technologies to consolidate and accelerate the production. One of the key enabler implementations for modern Industry 4.0 automation solutions is cloud computing. The cloud manifests in several forms in the Industry 4.0. It is used to harness external resources, computational power or some ready easy-to-use application. In full production environment, creating software using the cloud is one of the widely used practices. However, in order to take full advantage of the cloud, there are several aspects to cover and some critical decisions to make. One of those decisions to make is to choose the software architecture. On one hand, experts suggest that a monolithic architecture is a better t for a Minimum Viable Product (MVP) or a light application. On the other, for a full smart manufacturing environment like those required by Industry 4.0 there is no better t as the microservices architectural style. Although microservices is a strong architectural style, it is far from being a silver bullet, especially that it comes with all the distributed systems complexity and challenges, which have a huge impact on the nal product.

In this study, we propose a set of key performance indicators (KPIs) and metrics inspired from graph theory in order to provide a better understanding of the microservices architecture coupling, which re ects its quality and eventually the system's general performance.

1) Generate the MSA associated graph 2) Explore the graph. Then, execute graph algorithms on the architecture's graph. 3) Get metrics and KPIs 4) Get insights about the architecture. • We provide a graph based-approach to analyze microservices architectures

• A set of graph metrics to analyze microservices architectures.

• Several aspects taking into consideration: Coupling, relative importance and communities detection.

• The interpretation of each graph algorithm from a microservices perspective.

• Analyze microservices architecture for a better understanding.

• In case of architectural problems or ant-patterns. It is up to the architect to take the appropriate actions.
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  can most easily reach all other nodes in a graph or subgraph? • (B) is closest with the fewest hops in its subgraph • The algorithm can refer to key services in term of relationship within the architecture PageRank Centrality • Which node is the most important? • (D) is foremost based on number of relationship • E is next, due to the in uence of Dby moving nodes into higher relationship density groups • 2 communities are detected • This work improves the quality of software that serves the implementation of the Industry 4.0.