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Abstract The microservice decomposition of the monolithic system can effectively alleviate the problems of system redundancy
and difficulty in maintenance of the monolithic architecture. However, the existing microservice decomposition methods fail to
make full use of the attribute information of the microservice architecture, which leads to the low rationality of service decomposi-
tion results. This paper proposes a service decomposition method based on microservice architecture. The method constructs an
entity-attribute relationship graph through the association information of system services and attributes. Then the service decom-
position rules are formulated by combining the feature information of the microservice architecture with the demand information
of the target system,the association information between the two types of vertices is quantified,and a weighted entity-attribute
graph is generated. Finally,the weighted GN algorithm is applied to realize the microservice decomposition of the system auto-
matically. The experimental results show that the method greatly improves the timeliness of service decomposition,and the gene-

rated microservice decomposition scheme performs better in terms of various evaluation metrics.

Keywords Microservice architecture, Service decomposition, Problem modeling, Decomposition rules, GN algorithm
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Table 4 Metrics for the evaluation of microservice decomposition
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Table 5 Metrics of microservices based on this method
Metrics Cargo Locaion Leg Voyage Avg
Ca 15 15 9 14 13.25
Ce 4 1 4 3 3
I 0.21 0. 06 0.31 0.18 0.19
RC 9.5 21.5 11.5 21.33 15.96
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Table 6 Metrics of microservices based on Service Cutter
Metrics Location Tracking \;?::i?ni Avg
Ca 14 11 15 13.33
Ce 1 3 4 2.67
1 0.07 0.21 0.21 0.16
RC 21.5 4.33 16.67 14.17
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Table 7 Metrics of microservices based on API analysis

Metrics  Planning Product Tracking Trip Avg
Ca 16 13 15 8 13
Ce 2 4 5 2 3.25

1 0.11 0.24 0.25 0.2 0.20
RC 20. 33 1.83 14. 86 0 9.25
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Table 8 Metrics of microservices based on DFD driven approach

Metrics Cargo Planning Location Tracking Avg
Ca 13 10 15 16 13.5
Ce 4 3 1 5 3.25
I 0.2 0.2 0.07 0.25 0.18
RC 1.82 11.47 21.5 14.13 12.23
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Table 9 Result of performance test
Number of nodes Number of edges Average time/ms
34 41 344
68 82 605
102 123 1066
170 205 2731
306 369 14226
408 492 38084
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