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0. Motivation

Why should I use microservices?

Copilot

Certainly! Microservices are an architectural approach that breaks down applications into smaller, independent
components. Here are some reasons why you might consider using microservices:

1. Modularity and Scalability:

o Microservices allow you to split your application into smaller services, each handling a specific
business function. This modularity makes it easier to scale individual services independently based
on demand.

o Unlike monolithic applications where scaling means replicating the entire system, microservices
let you focus on the parts that need more resources.

2. Developer Productivity:

o Developers work on smaller codebases for each microservice, which improves productivity and
speeds up development.

o Loosely coupled components mean that understanding the source code is easier, leading to faster
development cycles.

3. Clear Responsibilities:

o Each microservice has a well=defined responsibility, making it easier to assign teams to specific
components.

o Code reviews become more focused, and updates can be made without affecting the entire
application.

4. Technology Stack Flexibility:

o Microservices allow you to use different programming languages and technologies for different
services.
o You're not tied to a single language or library, enabling polyglot microservices.

5. Continuous Delivery:

o Updates to a specific microservice don’t require redeploying the entire application,
o Changes can be isolated and deployed independently, improving agility.

6. Reduced Risk during Updates:

o Microservices operate independently, reducing the risk of system=wide disruptions during updates.
o You can modify or update one service without affecting the entire systemd 3.

Remember that while microservices offer benefits, they also introduce complexities related to communication,
deployment, and monitoring. Consider your specific use case and evaluate whether microservices align with
your application’s requirements. If you'd like more in-depth information, I recommend checking out the
provided resources:
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What are the challenges of implementing microservices?

Copilot

Certainly! Implementing microservices comes with its own set of challenges. Let's explore some of the
COmmon ones:

1. Design Complexity:

e Compared to monolithic applications, designing microservices introduces increased complexity.,
Deciding on each microservice’s size, optimal boundaries, and connection points can be
challenging.

o Developers must create microservices within a bounded context, clarifying specific
responsibilities for each service. This often involves using a data~centric view when modeling the

domainl,
2. Security:

o Microservices are often deployed across multi-cloud environments, leading to increased risk and
loss of control and visibility over application components.,

¢ Each microservice communicates with others through various infrastructure layers, making it
harder to test for vulnerabilities.

o Data security within a microservices-based framework remains a concern, especially since data is
distributed across services].

3. Service Coordination:

e Microservices need to communicate with each other efficiently. Ensuring seamless service
coordination and discovery can be challenging.

e Coordinating interactions between services becomes crucial for maintaining overall system
functionalityd.

4. Testing:

o Ensuring that all microservices are tested individually and as a system can be complex.
e Comprehensive lesting is essential wo identify issues early and maintain system reliability 4,

5. Deployment and Scaling:

o Deploying and scaling microservices individually requires a robust infrastructure.
e Managing the deployment and scaling of multiple services can be intricate, especially when
dealing with varying resource demandsd.

&. Monitoring and Observability:

o Monitoring microservices in a distributed environment can be challenging,
o Establishing effective observability practices to track performance, detect anomalies, and
troubleshoot issues 15 crucial.

7. Service Resilience and Fault Tolerance:

o Microservices should be resilient to failures and faults, Implementing strategies like circuit
breakers, retries, and fallback mechanisms is essential.
o Ensuring that the entire system remains operational even if individual services fail requires careful

planningZ.

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



Quick Start with A-TO-MIC / application to microservices 5

How do I handle data consistency across microservices?

Copilot

Ensuring data consistency across microservices in a distributed landscape can be challenging. Let’s explore
some approaches to address this:

1. Service Interfaces (APIs):

o Instead of direct database dependencies, express dependencies between microservices using
service interfaces (APIs).

o Each service team can change its internal data schema independently, focusing only on the
interface design when dealing with dependencies.

o This approach allows you to deploy new microservice versions independently as long as old APIs
are still supported].

2. Saga Pattern:

o The Saga pattern is specifically designed to handle data consistency in distributed transactions
within microservices architectures.

It breaks down long-running transactions into smaller, manageable steps (saga steps).

Each step corresponds to an action performed by a microservice.

If any step fails, compensating actions can be executed to revert changes made by previous steps.
Sagas ensure that data consistency is maintained even when multiple services are involvedZ.

o o o o

3. Event=Driven Architecture:

o Microservices can publish events when entities are created, updated, or deleted.

o Other interested microservices can subscribe to these events and update their linked entities
accordingly.

o While this approach works, it requires careful coordination and programming effort across
servicesl.

Remember that there’s no one-size-fits-all solution, and the choice depends on your specific use case. Evaluate
the trade-offs and select an approach that aligns with your system’s requirements and constraints, %
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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:

= m} X
atomic-1.5.6 X +
& I [&] [J > DieserPC > Lokaler Datentrdger (C) > atomic-156 atomic-1.5.6 durchsuchen Q
@ Neu [}é 18] @D = @ T Sertieren = Anzeigen aee (B Details
A Start Name Anderungsdatum Typ GroBe
BJ Katslog configuration Dateiordner
examples Dateiordner
5 @ OneDrive
jre Dateiordner
p2 Dateiordner
B Desktop
plugins Dateiordner
i Downloads
e artifacts 24.04,2024 13:53 Microsoft Edge H... 2TKB
— Dokumente
& atomic 24.04.2024 13:53 Anwendung 519 KB
Bilder ) .
[ atomic 24.04.2024 13:53 INI-Datei 1KB % atomic
W Musik
u Videos @ Freigeben
8Elemente 1 Element ausgewéhlt (318 KB) =O

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:

= I EoE Il
Descripti
Language
ity Group. t
% Microzervice Teo o Entity | 21/ Dot Subs m - o
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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.

= m} X
Airportlogistics * +

L= T ] J > - atomic-156 > examples > Airportlogistics ¥ AirportLogistics durchsuchen Q
@ Neu 3{, i8] ED &4 '_.E' Tl Sortieren = Anzeigen (& Alle extrahieren (B Details

A Start Mame Anderungsdatum Tvp Grofie

Bz Mi 24.04.2024 1:29 ZIP-Datei 35 KB

| Katslog &2 Micro ZIP-Datei

> @ OneDrive
Kz
@ Desktop

< Downloads

- Dokumente

P9 Bilder .
- Micro
2 Musik
i Videos [& Freigeben
1 Element 1 Element ausgewshlt (34,6 KB) =0

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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B atomic 156 -> archi icosenvices [Ctomic
Fle  Worklows Orgaization Architecture Windows _Help

T
o Dosearch |
S Interface Method
Data Schema
Graph
of Entity Group
Data Entity
Entity Property
£ Property Type
-+ Type Semantics
Team Member
Programming Language
Deployment
[ Data Event
& Business Transaction

Service Version Service Entity Return Entity

New micro model
Open micro model
[ import architecture model |
Import team members
Calc/Recalc microservices
Remove microservices
Generate documentation
| Generate microservices |

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.

- o x
¢ 3R\ = A LS i =3=n
Name™ EmployeeService
Desoript
Language JAVA S on
Entity Group S
ta Entity| 7 Data Subseriber = = R
nnnnnn 7 || % |48 of 48
Mapping URL Service Version Service Entity Description
+3%Xm =8 i CargoCheck get th ntity with the appended id
= 1 CargoType. find the of cargotype with the appended id
1 LuggageType updat d
Search results 1 PassengerBooking dell ith the appended id
coAirportLogistics Iluggage EmployeeService 1 Luggage
i ice 1 Employee delet i
linsertcargocheck EmployeeService 1 CargoCheck inser
i ice 1 EmployeeTask u
Nuggagel{id} EmployeeService 1 Luggage
lemployeer{id} EmployeeService 1 Employee
INuggagetypel{id} EmployeeService 1 LuggageType
leargochack EmployeeService 1 CargoCheck
1 CargoCheck updat ity with the appended id
linsertluggage EmployeeService 1 Luggage inser
i ice 1 LuggageType luggagetype with the appended id
linsertemployee EmployeesService 1 Employee
i ice 1 LuggageCheck
INuggagechecki{id) EmployeeService 1 LuggageCheck
Icargotyper{id} EmployeesService 1 CargoType
i ice 1 Employee
ice 1 CargoType
Icargotype Employeeservice 1 CargoType
i ice 1 LuggageType
linsertcargotype. EmployeeService 1 CargoType
Iuggagetype Employeeservice 1 LuggageType

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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I fal
“faise “faise ik
false false fal:
false false falt
false false fale
Ise Ise. fal:
false false fal
false false fal
rue Ise. fal:
false false fal
false false falt
false false fale
false false fal:
false false falt
false false fal
ise false fal:
rue false fal
false ru fal
lse false fal:
false false fal:
rue false falt
false false fale
false false fal:
false false falt
false false fal
Ise Ise. fal:
Generate

Abbr. 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*
1s more attracted by the entities that model a terminal or an airport. The
microservice calculator will help you on your design decision.

LuggageType

4 Luggage -
—
PassengerBooking
| CargoCheck
\ CargoType 3

\ -Em loyee
& 4> SeatCategory K £ y /
‘ - - EmployeeTask

A

FlightRoute Flight CargoBooking
/

r
y \ .
\ /W -Airline

P

i B
. B AirplaneEquipment

A

T
AirplaneType EquipmentType
\
|
!
|

v

AirplaneProducer

Abbr. 2.3
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The entity groups should be defined by the experts of the
,wAlrportLogistics* 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.

Type Semanti

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.

o A X | dE T B i Team Member Details w17 B

e f %= O

To

toct .01.24 30.04.24

hitact G024 30044 i
ect 24 30.04.24

G

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.

:
e T —
» Search #
152 Airline Service
o 1 AirportService Description
ey Group e
e = Enopessanios N .
£ T e,
Team Member Entity Group 7o

Programming Language
i Deployment

H Data Event

E Business Transaction

Senice Interface |1 Version| £ Microservice Team Member | Data Entity (&2 Data Subscriber W Eal-]

7 % 310f31

Mapping URL Service Version Service Entity Description

Ga All Data

linsertairline AirlineService 1 Airline inserts the airline entity
e irl ice 1 Task find the employeetask entities of task with the appended id
Iupdateairline/{id} AirlineService 1 Airline updates the airline entity with the appended id

Search results d 1
aoAirportLogistics. lairplaneproducer AirlineService 1

SeatCategory
AirplaneProducer

updates the seatcategory entity with the appended id
find all airplaneproducer entities.

Jairline/{id} AirlineService 1 Airline getthe airline entity with the appended id
i i i 1 AirplaneProducer inserts the airplane producer entity
pdateai 1 Airplane Type updates the airplanetype entity with the appended id
linserttask AirlineService 1 Task inserts the task entity
i 1 AirplaneProducer getthe airplaneproducer entity with the appended id

linsertairplanetype AirlineService 1 AirplaneType inserts the airplanetype entity.

linsertseatcategory AirlineService 1 SeatCategory inserts the seatcategory entity
Iseatcategory/{id} AirlineService 1 SeatCategory get the seatcategory entity with the appended id
. Actions: Aupart ogishcs - o rairline. AirlineService 1 Airline find all airline entities
Tairpiane/airine/{id} AiriineServics 1 Airiine find the airpiane entities of aiFline with the appended id
i 1 AirplaneProducer find the ontitios of the d
Idoloteairline/{id} AirlineService 1 Airline delete the airline entity with the appendad id
Iseatcatagory AirlineServica 1 SeatCategory find all seatcategory entities.
Ideletetask/{id) AirlineServica 1 Task delete the task entity with the appended id
s lemployeeralriine/{id} AlrlineService 1 Alriine find the employee entities of alrline with the appended Id
Iupdatetask/{id} AlrlineService 1 Task updates the task entity with the appended Id
T 1 SeatCategory delete the seatcategory entlty with the appended Id
Iaski{id) AlrlineService 1 Task get the task entlty with the appended Id
Generate documentation Iask AlrlineService 1 Task Itles.
Generate microservioes il 1 AirplanaType netype entity with the appended id

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.

O x
S & /K= O

Service Interface

7 % 3 of3i

Mapping URL
linsertairplaneproducer

Service Version
AirlineService

Service Entity
AirplaneProducer

Description
inserts the airplaneproducer entity

lupdateairplanetype/{id} AirlineService AirplaneType updates the airplanetype entity with the appended id
linserttask AirlineService Task inserts the task entity

lairplaneproducer/{id} AirlineService AirplaneProducer get the airplanepreducer entity with the appended id
linsertairplanetype AirlineService AirplaneType inserts the airplanetype entity

linsertseatcategory AirlineService SeatCategory inserts the seatcategory entity

Iseatcategory/{id} AirlineService SeatCategory get the seatcategory entity with the appended id
lairline AirlineService Airline find all airline entities

lairplane/airline/{id} AirlineService Airline find the airplane entities of airline with the appended id

lairplanetypelairplaneprod...

Ideleteairline/{id}
Iseatcategory
Ideletetask/{id}
lemployeelairline/{id}

himdatatasl i fidl
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AirlineService
AirlineService
AirlineService
AirlineService
AirlineService

AirlinaCarmsica

[ T G U P G O G G gy

AirplaneProducer
Airline
SeatCategory
Task

Airline

Tael

find the airplanetype entities of airplanepreducer with the appende...

delete the airline entity with the appended id

find all seatcategory entities

delete the task entity with the appended id

find the employee entities of airline with the appended id

nndatas tha tacl antite with tha annandad id
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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.

S 48\ = 8 w 4= 8

4

24

24

24

rplane/{id}
uipmenttype/{id}

Abbr. 3.3
The different versions of the microservice, that evolve over time, can be
traced in the versions view.

> | o X
p Version S RO
7| B 1of1
Major Version Minor Version Patch Version Build Name Readme
| 0 1 b23 Bugfix F-0815
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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e x| = N [E ves

EE -]

URL Service Port Deployment Time
i http:ii127.0.0.4 8080 24,0434, 13:07

Abbr. 3.5

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

a4 O X

?ﬁ Microservice Team Member S SR =0
7 B 20f2

Team Member Roles From To

is A feature development 15.02.24 30.04.24

& TO architect 01.01.24 30.04.24
I
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.

> | - o X
% Data Entity | S SRS O

vl

Entity Name Remarks Data Schema Entity Group

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
,wAirportLogistics data schema.

4 =-to-mi senices [Clatomic 15.6\examples\AirportLogistics] - 8 X
cture Windows Help

e Wor tecture
ervi 4= 7 @ 6o = B | @ Dataflow between Microservices B icroservices
TR :

Air

. o - / © Ai Flughafen
60 AllData Schemas| < %= 3§ ¥ @) = O / , - /  Fiight Flug
» Search ; o / " FlightRoute Flugstrecke

ccccc

eeeeeeeeee

A\ Actions: AirportLogisties | =5 EE

[ Newmicromose ——JJI(NS
—

T || % [20f2

Entity Name™  Airplane

& RirportService Master Service AirplaneService Lo

 AirplaneEquipment Flugzeug
 AirplaneProducer
 AirplaneType
 Airport

 Cargo

| ArnBanlian Data Schema®  AirportLogistics A

Remarks

3 Qs LFC-BODEOSYEHU ~eam ,200

Abbr.41

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
,wZAirplaneService®. 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
,wAlrportService*, 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* 1s 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.

#4 5-to-mic 156 - > application to microservices [CAatomic 1.5.6\examples\AirportLogistics] = a X

= B [ Dstflow between Microservices A L9858 8 2 B AllMicrosenices =]

00 AllDataSchemas > 5= 3 ¥ @) = O
» Search
¢ =g
| % 3of3
Customerservice
- Al Data Entities i E v c ity | # 3= 0
Neeren a0  Data Entity R
——— Nicromreiee Entity Name*  Flight
* Customer & CustomerService Master Service AirportService Sl
* Employee & EmployeeService
- EmployeeTask Flug
' EquipmentType e
T emat
 FlightRoute
' Gate
i Data Schema®  AirportLogistics A
arc - 3 - PRt 1310
nnnnnn B G LFC-BODEOSh W R

Abbr. 4.2

The same happens for the ,,EmployeeService*.
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8 =-to-mic 156 - > application to microsenvices [Chatomic 1.56\examples\AirportLogistics] - 8 x
Workflows Organization _ Architecture Windows _Help.

%= 7 @ go = B & Dataflow between Microservices

M5 BEE = O AlMcsaics| i

° Microservice
§ Version
r Service Interface
5 Interface Method

» Search

Search results
1© AirplaneService
@ Airplane Type Service
Data Schema . N
© AirportService
Graph -
R , 1 CountryService
" " s +© Customer Service
Data Entity =
» Entity Property
2 Property Type +© EquipmentType Service

- Type Semantics

Team Member — /  Main Entities| & =B
Programming Language T /
= Deployment @ e / T || % 8 of8
. Entity Name Remarks.
 EmployeeTask Ttigkeit
AR < AL ' LuggageType Gepickarten
» Search / { i
Search results ot
T % 6of6
=
A Actions: AirportLogistics = [ || i Al Data Entities & & 3% B\ = B |[i® CopyReceiving Microservices  Selected Entity | &=3=8
) search S  Data Entity .
Open micro model Search results Microservice Entity Name*  Flight
Import architecture model ':(;:sl;omer B CustomerService r Service AlrportService o
Import team members  Employee & EmployeeService -
 EmployeeTask Flug -
[ +EquipmentType
Remarks
Remove microservices Righe
 FlightRoute v
Generate documentation  Gate
Generate microservices el Data Schema”  AirportLogistics L

Y B Qe LIC-BODBGOS L EH T

Abbr. 4.3
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5. Data Schema

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

fecture to microserv mi - n

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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Sl a-tormic 156 - 5 auchites CAatomic 15 o] o x
Worklows Anchitedure Windows _Help
~ Graph A| [ Graph 8| G Graph €| - Graph D L PG £ Data schema | Airporiogistics Al Data Entities SoAxm = A

» Search

LuggageType
- >
=EmSme Lo i CAplane

- rplaneEquipment.
[ —
— T
< Dawa Eminy SEES  Arerne
» Entity Property X -~ A ! ype
= Property Type T

. Type Semantics - e +caroo

Team Member o  CargoBooking
Programming Language
= Deployment -
P Py oo o
I Data Event z v + 3
& Business Transaction - Data Entity

Entity Name™ Airplane

Master Service  AirplansService e

Search results Flugzeug

coNimpertogisics = Remarks

Dats Schems™  AirportLogistics o

Entity Group AirlineManagement L

* Additional v

A Actiors: ArportLogistics| =& EEa ]
New micro model o
PropertyGroup Property Type  Description Type Semantics Required  Proparty Name. Alias Name. Alias Name 2
Import architecture model W AirplaneGroup STRING true AirplansiD Flugzeug-ID
Import team members % Alrline AlrplaneGroup LONG true Alriine Fluggeselischaft
% AlrplaneType _ AlrplaneGroup LONG true  AlrplaneType [
GCalc/Recalc microservices

Remove microservices

Generate documentation

Generate microservices

Abbr. 5.2

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

oo
File  Workflows Owganicalivn _ Architecture Windows  Help
L 4 ® 60 = M |[% Grapha B Graph | & Graph C| B Graph S AC 5 I8 B8 entity Group. % B N Vil

156 - > architecture (0 micioservices [Chatomic 150\examples\Airpur Logistics] 8 x

» Search

LuggageType
Service Interface —9” i Search results

4 Interface Method

. * Country
Data Schema e
2 a—
 Empl
= Entity Group . Em:lw“Task
4 Data Entity ovee
 Entity Property  EquipmentType
& Property Type
++ Type Semantics .  FlightRoute.
Team Member =  Gate

Programming Language
= Deployment

" ata Py Dot = &
g Data Event il «d
E Business Transaction % Data Entity B
Entity Name®  Flight
G0 All DataSchemas| < 45 4 R @) = B
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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*.

» Search Data Entity

Search results

Master Service B4

ph
f Entity Group

#ll Please select an empty folder, to start designing your new architecture model. X

€ ¥ i > Dieser PC » Lokaler Datentrager (C) » atemic 156 » examples > v G | examples durchsuchen »
S %

» Search

Search results

zzzzzzzzzzzz

- =
Destination Entity Ord Autarch Name Alias Name 2
rdner. Autarchy

A Actions: N cted = g ‘

—
icre
i ture

Open micro model
Import architecture model

el
bers

Generate microservices.

B Qe LFiCe-BOODIE U A mam 200

Abbr. 6.1

After the microservice model file micro.zip has been created in the new
,2Autarchy* 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.
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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.
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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:

i o-to-mic 15 jces. [Catomic 1. - 8 X
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off Entity Group
+i: Data Entity
Entity Property
2 Property Type
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Programming Language
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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:
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oo AllDataSchemas| * 5= 3§ X @] = B Dependency L]
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Search results Presenter Separator
soAutarchy
- ¥ SortID [o
7 perty| = Prope p 5 . Entty Property| { Entity Presentation| _ _ Service Inteface | _ Service Interface . Interface Method, & = i
7 % 0of0
Destination Entity PropertyGroup Property Type  Description Type Semantics Required  Property Name Alias Name Alias Name 2
A\ Actions: Autarchy| =8
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CalclRecalc microservices
Remove microservices
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20c am = - = PRTie 1326
@ sonnig AR Q suce L P C.@BO0ODOCHEE SO 0 B

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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i ato-mic 156 -> icrosenvices [CAatomic 1, - o8 X
File

“

Workflows _ Organization _ Architecture Windows  Help

§ Version
5 Interface Method =
*. Data Schema o
Graph
= Entity Group

Entity Property
5 Property Type

++ Type Semantics
Team Member
Programming Language
Deployment

[ Data Event

E Business Transaction

Destination Entity PropertyGi

{____Importteam members ___§
[ Removemicroservices | <tk [ Net> | [ e |

. Mow = EL3CBODOOHEHD A om0

Abbr. 6.7

We select the ,,FamilyMember* entity and repeat the workflow with the property
,,MemberName**:

Y =-to-mic 156 - > i jices [Chatomic 1. = a b
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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.
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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.
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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.
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The model is prepared for being split into microservices.
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We switch to the microservice perspective and see no microservices, yet.
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Abbr. 6.14

We click on the Calc/Recale 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.
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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.

- o x
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s EE i ionshi il i Autarchy false tru
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R StockLocation Lagerort Autarchy false fal
o StockRotation Lagerbewegungen Autarchy false fal
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am . 2 - 2 IPRrE 1414
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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.
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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.
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Opening one of the Spring-Boot projects shows the project root folder of the
,FamilyService* project:
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Thank you for reading, please
visit www.a-to-mic.net for
more mformation.
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