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Abstract. Microservices must be composed to provide users with complex and 
elaborated functionalities. According to the decentralized nature of micro-
services, choreographies is the most appropriate style to achieve such composi-
tion. However, this style forces to distribute the flow logic of the composition 
among the participating microservices making difficult its analysis and update. 
The Business Process Model and Notation (BPMN) provides a graphical notation 
widely used in academia and industry to specify business processes. Within the 
microservice composition context, this notation can be used to create the big pic-
ture of such compositions. However, this notation is usually considered in or-
chestration-based solutions, and orchestration can be a drawback to achieve the 
decoupling pursued by a microservice architecture. Therefore, in this demo paper 
we present the architectural solution and its realization in Java/Spring technology 
to support an approach that allows defining a microservice composition keeping 
the benefits of both composition mechanisms, i.e., orchestration and choreogra-
phy. Specifically, the supporting tool allows 1) defining the microservice com-
position in a BPMN model to have the big picture of the whole composition, 
which facilitates further analysis and maintenance when requirements change, 
and 2) splitting this BPMN model into fragments that are distributed among mi-
croservices in order to be executed by following an event-based choreography of 
BPMN fragments, which provide a high degree of decoupling and independence 
to implement and maintain microservices. This composition approach is sup-
ported by a microservice architecture defined to achieve that both descriptions of 
a composition (big picture and split one) coexist.  
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1 Introduction 

This demo1 paper presents the architectural solution and its realization in Java/Spring 
technology to support the microservice composition approach presented in [1]. This 
approach allows developers to describe the big picture of a microservice composition 
in a BPMN model, split it into BPMN fragments, and distribute them among micro-

 
1 https://media.upv.es/#/portal/video/fd98b6a0-0c9f-11ec-ada7-c116edc6015b 
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services in order to be executed in a choreographed style. The BPMN model that de-
scribe the big picture of the composition facilitates further analysis and maintenance 
when requirements change. The execution based on a choreography of BPMN frag-
ments provides a high degree of decoupling and independence to implement and main-
tain microservices.  

2 Architectural solution 

Fig. 1 shows the architectural proposal2 designed to support such modeling ap-
proach. The architectural elements supporting the proposal (cf. red elements in Fig. 1)  
have been defined to model the big picture of the composition, to maintain it updated, 
to split it, and execute it. These are briefly explained next. 

Fig. 1. Architecture proposal

 

 

─ The Service Registry, which is in charge of maintaining the list of business micro-
service that there are in the system. For each business microservice, this registry 
stores its invocation data.  

─ The Message Broker, which is in charge of managing the communication among 
microservices at runtime. 

─ The Composition Coordinators, which complements each business microservice to 
interpret BPMN fragments to execute tasks and interact with other microservices. 

─ The Global Composition Manager microservice, which is in charge of managing the 
big picture of a microservice composition. This implies 1) storing the BPMN model 
that describes the complete composition, 2) updating the BPMN model when a mi-
croservice change the requirements of its corresponding fragment, and 3) sending 
each composition to another new proposed microservice, the Fragment Manager. 

 
2  Note that some infrastructure microservices and supporting tools that are typically included 

in a microservice architecture have been omitted to not overload the figure. 
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─ The Fragment Manager microservice, which plays the role of gateway between the 
Global Composition Manager and the Composition Coordinator of each micro-
service. It is in charge of splitting a global BPMN composition into fragments and 
distributing them among the different Composition Coordinators. To do so, it must 
be able to know the network locations of each microservice’s coordinator to send 
them the corresponding BPMN fragments. 

─ The Composition editor, a supporting tool that allows developers to create a micro-
service composition with BPMN. To do so, it must be able to discover the micro-
services available in the system (by inquiring the Service Registry) and access the 
list of operations that each business microservice has. This way, developers can in-
clude microservice operations in a BPMN model. Once the microservice composi-
tion is created, the editor sends the composition to the Global Composition Manager.  

3 Technological solution 

The proposed microservice architecture has been implemented by using Java/Spring 
Boot3 technology. Fig. 2 illustrates graphically the realization done of the proposed 
architecture. In particular, the main technological decisions that we have taken are ex-
plained next.  

─ The Service Registry has been implemented as a Eureka Server, an open-source ser-
vice registry provided by Netflix4 that allows registering different instances of mi-
croservices and accessing their endpoints thought HTTP connections.  

─ The Message Broker has been implemented as a RabittMQ queue-based message 
broker. 

─ The Global Composition Manager and Fragment Manager infrastructure micro-
services have been created by developing two Java libraries based on Spring Boot 
technology that encapsulate their functionality: 1) a module to manage the publica-
tion of HTTP end-points to allow the communication with other microservices 
through REST, and 2) a model transformation using Java XML parsers to generate 
BPMN fragments from the global version of the composition, or to update the 
BPMN model of the global composition with an updated BPMN fragment, respec-
tively. 

─ The Composition Editor which has been implemented as a web tool based on 
bpmn.io5, an open-source modeler supported by Camunda.  

Fig. 2 illustrates the interaction that occurs between all the elements of the architecture 
through their published HTTP endpoints. For example, the @GlobalCompositionMan-
ager and the @FragmentManager publish the compositions and fragments endpoints to 
receive compositions and fragments, respectively. The @CompositionCoordinator 

 
3  https://spring.io/projects/spring-boot 
4  https://netflix.github.io/ 
5  https://github.com/bpmn-io 
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publishes the fragments endpoint in order to receive fragments, and the operations end-
point to provide the Composition Editor with the microservice operations. 

Fig. 2. Architectural elements interaction through HTTP endpoints

 

4 Conclusions and further work 

This demo paper presents the architectural solution and its realization in the Java/Spring 
technology to support an approach that combines the global specification of a micro-
service composition in a BPMN model with an event-based choreography used to exe-
cute it. The main reason to follow such a solution is to maintain the independence and 
decoupling nature offered by event-based choreographies but also want to keep the big 
picture of the composition offered by BPMN modeling solutions to facilitate further 
analysis when requirements change. As future work we plan to extend the approach to 
consider also the data transfer among the microservices that participate in a composi-
tion. To this end, we need to extend our solution to define this data interchange in the 
global description of the composition and how it must be managed by microservices 
from their corresponding fragments. 
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