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0. Motivation

Why should I use microservices?
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What are the challenges of implementing microservices?
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How do I handle data consistency across microservices?
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1. Download, Installation, Start

Go to www.a-to-mic.org/download the file atomic-1.5.6.zip to get the 
latest version of the desktop client app.
Extract the file to a file location on your hard disk. Choose a folder where 
you want the software and the corresponding example architecture files to 
be installed to. After Extracting the file, the folder should look like this:

Abbr. 1.2

The file atomic.exe ist the application. A double click will start it on a 
Windows-64 system. When it is started for the first time, the application 
will come up like this:
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Abbr. 1.5

Open the „example“ folder, go into the folder „AirportLogistics“ and drag 
the file micro.zip into the tree view with the title Overview.

Abbr. 1.4

After dropping the file, the application will open the 
microservice architecture file and switch into the microservice perspective.
Now, the perspective shows the content of the „AirportLogistics“ 
microservice model, that we are going to discuss in detail in the following 
chapters.
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Abbr. 1.6
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2. Overview

The left side shows the navigation. In the overview tree you can choose 
the perspective, where you want to work in. Below the tree is a list, that 
shows all the data schemas in the micro.zip file, that you have loaded.  In 
the south are the actions. Some actions correspond with the selected data 
schema, because the calculation of the microservice structure takes the 
selected data schema as its parameter input.

Abbr. 2.1

The data schema perspective shows all the entities of the selected data 
schema. To modularize the entities, they can be grouped to so called entity 
groups. The microservice calculator will use the information as a hint to 
put two entities of the same business aspect to the same microservice, if 
the complexity rule of the microservice calculator allows this.
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Abbr. 2.2

The existing data schema of the business domain „AirportLogistics“ can 
be shown in a graph model. Double clicking the entity node „Flight“ will 
also selected its neighbour entities, which are related to the „Flight“ entity. 
From a business point of view, these entities should be put into the same 
microservice. But it could also be the case, that the selected entity „Gate“ 
is more attracted by the entities that model a terminal or an airport. The 
microservice calculator will help you on your design decision. 

Abbr. 2.3
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The entity groups should be defined by the experts of the 
„AirportLogistics“ domain. Where does an entity belong to can be a 
question, that is hard to be answered. Discuss this with a pool of experts.

Abbr. 2.4

The data entity perspective shows you the details of each domain entity 
with its details and properties.

Abbr. 2.5

The atoms of every domain are the entity properties. Properties contain the
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information, but they also build the bridges between different entities. The 
entity property perspective gives you insight to the bridges of the domain 
model.

Abbr. 2.6

Every microservice is a deployment unit, that has its own lifecycle. The 
responsibility of each service can be assigned to members of the team.

Abbr. 2.7
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3. Microservices

The microservice perspective is the entry point into the application. This is
the place, where the microservices, that have been calculated from the data
schema, can be reviewed by the application architect. There are different 
aspects, that form a microservice. 

 Abbr. 3.1

The boundaries to the „outside world“ of a microservice are the service 
interfaces. They build the skin of the service module body. Every 
communication with the microservice takes place by invoking one of its 
service interface methods.
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Abbr. 3.2

The mapping URL is a relative path to the REST-endpoint of a interface 
method. Every read and write access to the state of the microservice is 
handled over this endpoint. Every interface has one of the four REST 
request methods GET, PUT, POST and DELETE.

Abbr. 3.3

The different versions of the microservice, that evolve over time, can be 
traced in the versions view.

Abbr. 3.4

In the long term, new versions of the microservice will be created and 
deployed to the cloud. The evolution of the service can be tracked in the 
deployment history.
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Abbr. 3.5

In the team members view there can be stored the people who are 
responsible for the service.

Abbr. 3.6

In the „Master entities“ view are the core entities, that are managed by 
this microservice exclusively. They have been assigned to this 
microservice after the calculation finished. Because of impacting the inter-
communication between different micro services, they are clustered in a 
way to minimize the messaging traffic between the services. Other 
microservices that subscribe to the core entity of a microservice, are 
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updated via messaging after the core entity in the master service has been 
modified.

Abbr. 3.7
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4. Dataflow

After A-TO-MIC has calculated the microservices, you can switch to the 
Dataflow perspective. A-TO-MIC has assigned each data entity of the 
schema to one microservice that writes modifications exclusively to its 
local data store. Services, that depend on this data entity, have to get a 
copy of that data entity. This copy of the data entity will be delivered via 
messaging. The logical dataflow perspective hides, that every data transfer 
between two microservice always happens over the message broker that 
dispatches incoming messages to the interested microservices.
The following example shows the dataflow perspective of the 
„AirportLogistics“ data schema.

Abbr. 4.1

The dataflow of the entities results from the calculation of the 
microservices. By selecting the data entity in the All Data Entities view. 
the message flow of the entity copies is shown in the dataflow graph. The 
original version of the „Airplane“ entity is hosted by the 
„AirplaneService“. The two microservices „AirportService“ and 
„EquipmentTypeService“ depend on the „Airplane“ entity. The message 
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broker sends those services a copy of the „Airplane“ entity to keep them 
up-to-date. Selecting the „Flight“ entity, where the master service is the 
„AirportService“, the message broker sends copies of the „Flight“ entity to
the „CustomerService“ and the „EmployeeService“ because one or more 
entities depend on the „Flight“ entity. On the right-hand side the 
„CustomerService“ is selected. In the list of Subscribed Entities we can 
see the „Flight“ entity. The „CustomerService“ gets a copy of the „Flight“ 
entity from the message broker, when the „AirportService“ modifies, 
creates or deletes a „Flight“ entity.

Abbr. 4.2

The same happens for the „EmployeeService“.
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Abbr. 4.3
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5. Data Schema

The data schema perspective paints the big picture of the whole 
„AirportLogistics“ model. All contained entities and their business groups 
are shown in a compact view.

Abbr. 5.1

The graph view makes the complexity of the model more visible to the 
architect. The bridges between entities make the separation task more 
obvious to the architect.  The microservices, that result from the 
calculation process, should have a maximum autarchy to minimize 
the necessary communication between each other. You can think of it as 
group of islands, that are organized in a way, that they need only a 
minimum of transport exchange to save resources. In the case 
of microservices, this means to reduce network bandwidth with reduced 
latency for data consistency of the system as a whole.
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Abbr. 5.2

The graph can be split under business aspects in entity groups or under 
more technical aspects in microservices.

Abbr. 5.3
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Abbr. 5.4

Abbr. 5.5

Abbr. 5.6
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6. Starting from scratch

After introducting you to the different perspectives of the application with 
the „AirportLogistics“ example, we are going to design a new 
microservice architecture from scratch. The example models an application
called „Autarchy“, that helps families to organize themselves in the case of
a destroyed civilization, where nothing except the internet still works :-).  
Feel free to extend this model on your own and please write me a letter, 
where I can register me and my family in your application to participate 
from this private network.

We start the example with a fresh started application instance and click on 
the action button New micro model. We create a new empty folder in the 
example directory and call it „Autarchy“.

Abbr. 6.1

After the microservice model file micro.zip has been created in the new 
„Autarchy“ folder, we are going to create the data schema of the new 
application by clicking the (+) toolbar button in the All Data Schemas 
view.
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Abbr. 6.2

Now, we switch to the Data Schema perspective and create a new entity group with 
the name „Sharing“, that is associated with the data schema „Autarchy“. We are 
clicking the (+) button in the Entity Group view.

Abbr. 6.3
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The next step is the creation of the first entity „Family“. Clicking the (+) button in the
Data Entity view opens the wizard.

Abbr. 6.4

We put the „Family“ entity to the „Sharing“ group, that we just created a moment 
ago. Next, we create another entity called „FamilyMember“ and add it to the 
„Sharing“ group, too. Now, the data schema perspective looks like this:

Abbr. 6.5
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The entities are not assigned to a microservice (Master Service) until now. This will 
be done by the microservices calculator, after the complete data schema with all its 
entities, groups, properties and relationships between the entities has been defined by 
the application architect.

We switch to the Data Entity perspective and select the „Family“ entity:

Abbr. 6.6

We want to add a property „FamilyName“ to the „Family“ entity. We click the (+) 
button in the Entity Property view and the entity property wizard appears on the 
screen:
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Abbr. 6.7

We select the „FamilyMember“ entity and repeat the workflow with the property 
„MemberName“:

Abbr. 6.8

Next, we create a relationship between the two entities „Family“ and 
„FamilyMember“. The „FamilyMember“ entity is still selected.
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We switch to the Entity Property perspective and select in the first combo of the 
graph view the item „Data Schema“ and choose the „Autarchy“ schema in the second
combo. The two existing entity nodes appear in the graph view.

Abbr. 6.9

Clicking on the (+) button in the All Entity Properties view opens the entity 
property wizard once more.
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Abbr. 6.10

We select „Family“ as the destination entity. This is equivalent to the creation of a 
foreign-key-relationship between the „FamilyMember“ and the „Family“ entity. As 
the property type, we choose type „LONG“, because all of the technical primary keys
in our schema should have this data type. After finishing the wizard, the graph view is
going to be updated and the relationship becomes visible.

Abbr. 6.11
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In the same way, we expand our data schema more and more, until the schema has 
been expanded to the final data model state.

Abbr. 6.12

The model is prepared for being split into microservices. 

Abbr. 6.13
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We switch to the microservice perspective and see no microservices, yet. 

Abbr. 6.14

We click on the Calc/Recalc microservices button. Three microservices have been 
created by the microservice calculator. We select the „FamilyService“ and analyse, 
what has been changed in the architecture model.

Abbr. 6.15
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The calculation algorithmn has created a huge amount of REST interfaces for the 
„FamilyService“. In the Data Entity view, we can see, for which entities the 
„FamilyService“ is responsible to keep data consistency. 

Abbr. 6.16

In the Data Subscriber view, there can be found the entities, that are hosted in other 
microservices, but are needed by the entities of the „FamilyService“. This 
information is important for the messaging system, that has to update those entities in
the local data source of the „FamilyService“ with as little latency as possible 
(Eventual Consistency). 

In the Graph split view, we can see, what the microservices calculator has done with 
our „Autarchy“ data schema:
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Abbr. 6.17

If the architect has been satisfied with the microservice structure, the documentation 
can be generated by clicking the Generate documentation button in the Actions 
view. 

Abbr. 6.18
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The generated documentation is a single HTML file with internal links to the relevant
architecture artifacts. In this way, the is easy to send it by email to other architects for
discussion with people that do not have A-TO-MIC installed on their device.

The final step is the generation of the distributed microservices application for 
deployment. The generated meta-model microservices can be transformed to initial 
JAVA Spring-Boot projects for the build process.  To use this feature, you must have a
licence. Please take a look at the www.a-to-mic.com/licences for further information. 
After clicking the Generate Microservices button in the Actions view, a zip file is 
going to be created that contains all microservices organized in Spring-Boot projects.

Abbr. 6.19

Quick Start with A-TO-MIC / application to microservices         info@boetzmeyer.com              34    

http://www.a-to-mic.com/licences


Quick Start with A-TO-MIC / application to microservices                                                         35

Abbr. 6.20

Opening one of the Spring-Boot projects shows the project root folder of the 
„FamilyService“ project:

Abbr. 6.21
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Thank you for reading, please
visit www.a-to-mic.net for

more information.
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