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Como organizar o codigo?
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Package by layer
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Big ball of mud

Cada ponto no
perimetro do circulo
representa um classe

Cada linha uma
conexao entre classes

Fundomentals of
Software
Architecture

Figure 9-1. A Big Ball of Mud architecture visualized from a real code base
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Package by feature

Controller
(web)

Service
(business)

Repository
(data)

Funcionalidade A Funcionalidade B Funcionalidade C



Il

CH

Em teoria...

Controller
(web)

Service
(business)

Repository
(data)

Funcionalidade A Funcionalidade B Funcionalidade C




o LREMA
Package by feature MZ[C %

Controller
(web)

Service
(business)

Repository
(data)

Funcionalidade A Funcionalidade B Funcionalidade C



LURGMA

Microsservicos
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Microsservicos como forma de desacoplamento

Fronteira
- impermeavel
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Encapsulamento
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E sé usar microsservicos!
Tudo resolvido entao?

luroma.com.br
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Falacias da computacao distribuida

Fallacy #2: Latency Is Zero
Fallacy #1: The Network Is Reliable

T focal
ServiceA Service B Component A o — Component B
method call
[Component] [Component] {REST}—C—> Component [Component]
«— _{REST) N remote
[Component][Component] [Component [Component] ServiceA [—{REST}——> ServiceB
J Remote access call
Figure 9-2. The network is not reliable T e i -
Figure 9-3. Latency is not zero
Fallacy #3: Bandwidth Is Infinite
Fallacy #4: The Network Is Secure
ServiceA ServiceB Good Service
Client
[Com ponent] [Component] {REST} q [Component] [Component] {REST}—?, Component || Component
«—{REST} C?Izgt L% ’ [Component] [Component]
Component || Component Component || Component
Figure 9-5. The network is not secure

Figure 9-4. Bandwidth is not infinite
Fundamentals of
Software

Architecture



Architecture characteristic Star rating
Partitioning type Domain
Number of quanta 1to many
Deployability **i\(*
Elasticity ﬂ(*jﬁ(ﬁ*
Evolutionary ***i?i\(
Fault tolerance *sﬁ(*i\(
Modularity **i\f%*
Overall cost *
Performance *i\(
Reliabilty DA AGAGAS
Scalability i}*ﬁ(ﬁ*
Simplicity iﬁ{
Testability *i\zi\\(*

Figure 1713, Retings formirosarvics
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Custo, performance e simplicidade

e Logs distribuidos
e Transacoes distribuidas
(consisténcia eventual, sagas)

e Manutencao e versionamento de

contratos

llllllll

Fundamentals of
Software
Architecture
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Package by component
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[EJ component

PaCkage by Component v [E] certificate

CertificateComponent

CertificateComponentimpl

e Um pacote para as controllers CertificateRepository

e Um pacote para cada component, com $3Client . B web

. T — CertificatesController
uma interface publica v [ event
4 CreateCertificateRequest

EventComponent

e Um pacote domain EventsController

Lo ; EventComponentimpl S
e O restante do cédigo do pacote é UsersController

EventRepository

package-private, estrutura flat B notification

[E] payment
2] user
5] domain

Certificate

Event

User



@Component
class CertificateComponentImpl implements CertificateComponent {

private final CertificateRepository certificateRepository;
public CertificateComponentImpl(CertificateRepository certificateRepository)

this.certificateRepository = certificateRepository;

@override

public List<Certificate> getCertificates(String userId) {

return certificateRepository.findByUserId(userld); interface CertificateRepository extends CrudRepository<Certificate, String> {

List<Certificate> findByUserId(String userld);

@override
public Certificate createCertificate(String userId, String eventId) {

return certificateRepository.save(new Certificate(userId, eventId));




Lomponent

; CertificateComponentImpl implements CertificateComponent {

- o

final CertificateRepository certificateRepository;

CertificateComponentImpl(CertificateRepository certificateRepository) {
his.certificateRepository = certificateRepository:

jverride

iblic List<Certificate> getCertificates(String userld) {

rn certificateRepository.findByUserId(userId);

c Certificate createCertificate(String userld, String eventId) {
‘urn certificateRepository.save(new Certificate(userld, eventld)):

LURGMA

[E2 component
v (1 certificate
CertificateComponent
) CertificateComponentimpl
CertificateRepository
) S3Client
ED event
B2 notification
E1 payment
ED user
E3 domain
' Certificate
> Event

>
>
>
>




Na pratica...
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Fronteira impermeavel

CertificateComponent {
List<Certificate f es(String userld);

Certificate crea ificate(String userld, String eventId);

CertificateComponentImpl ents CertificateComponent {

ate final CertificateRepository certificateRepository;

¢ CertificateComponentImpl(CertificateRepository certificateRepository)

this.certificateRepository = certificateRepository;
CrudRepository<Certificate, String> {
er1d)

es(String userId) {

n certificateRepository.find (userId);

lic Certificate cr icate(String userId, String eventId) {

certificateRepository Certificate(userId, eventId));
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Repository

Repository
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e Facilidade de refatoracao

e (Chamadas em memoria

e Desenvolvimento mais simples

Repository

Repository

Repository
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Sem
microsservigos?

Uma Unica base?



Como definir os components?
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Programming R. Morris
Techniques Editor

On the Criteria To Be
Used in Decomposing
Systems into Modules

Expected Benefits of Modular Programming

The benefits expected of modular programming are:
(1) managerial—development time should be shortened
because separate groups would work on each module
with little need for communication: (2) product flexi-
bility—it should be possible to make drastic changes to
one module without a need to change others; (3) com-
prehensibility—it should be possible to study the
system one module at a time. The whole system can
therefore be better designed because it is better under-
stood.

1972

Class / Responsibility / Collaborator Cards

v N\

A collection of Class
siwilaw objects

(ex. Custome) Respowsivility | Collavovator m

Additional classes Hhat
ave intevacted with to

L _/ Lulbull vesponsivilities
(ex. ProAuct Ovdev)

What class knows or Aces
(ex. Ovders proAuct)

A}
P2 n‘“
OF SOFTWARE DESIGN &fexsour
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A

Interface = Function | U
(less is better)

Implementation complexity = Functior

(more i’s better)
| Bo——y |

]

Deep module Shallow module

Figure 14-6. Deep modules

|
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Como garantir certas regras?
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ArchUnit

@Test
public void controllersShouldBeOnWebPackage() {
JavaClasses importedClasses = new ClassFileImporter().importPackages(

classes().that() .haveSimpleNameEndingWith(
.should() .resideInAPackage(

<1 internal line




Public

itic final ArchRule noPublicClassesTharAreNotInterfaces = classes()
.that().areNotInterfaces()
.or() .haveSimpleNameEndingWith("Re
.and() .resideInAPackage(
.should() .notBePublic():
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“Maintainability is inversely proportional
to the number of public classes,
dependencies and microservices...

Simon Brown

luroma.com.br
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Como eu visualizo?

luroma.com.br



Level 1
Context

The C4 model for visualising LPEMA
software architecture

c4model.com

Zoom in

Level 2 Level 3 Level 4
Containers Components Code



[System Context] Internet Banking System

Personal Banking
Customer

A cu r of the
personal bank accounts.

Views account
balances, and
makes payments
using

Internet Banking System
[ stem]
Allows customers to view
information about their bank
accounts, and make payments.

Gets account
information from,
and makes
payments using

Mainframe Banki
System

[Software System]

Stores all of the core banking
information about customers,
accounts, transactions, etc.

or th net Bankir

AM Coordinated Univer

>

N

Sends e-mails to

N
~N
E-mail System
Sends e-mail [Software System]
using The internal Microsoft Exchange

e-mail system.

Level 1
Context

LURGMA

The C4 model for visualising
software architecture
camodel<om
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Visits
bigbank.col
using

7 [HTTPS]

Web Application

[Container:

nd Spring |

Delivers to the

Personal Bank
Customer

Views account
balances, and
makes payments
using

m/ib

Single-Page Application

™~
™

~
Views account

Sends e-mails to
balances, and

makes payments B
using ~
Mobile App
[Container: Xamarin]
Provides a limited subset of the
Internet banking functionality to
customers via their mobile device.
I -
/ .
Makes API calls to sendsemall
USON/HTTPS] using
3 |
% ~

API Application |

[Container: JavaScript and Angular]
Delivers the static content and the customer's web —| > )
- i Provides all of the Internet banking
Internet banking single page browser 3 > =
functionality to customers via their
application
web browser.
A
Makes API calls to
USON/HTTPS]
DETELER
o - Reads from and [Contai
ntainer: Oracl ] — — -
. i R writes to
Stores user registration information, (sQuTCP]

hashed authentication credentials,
access logs, etc.

Internet Banking System

[Software System]

[Container] Internet Banking System

Provides Internet banking
functionality via a JSON/HTTPS API.

nd Spring I\
— — Makes APl calls to —
[XML/HTTPS]

E-mail System
[Software System]
The internal Microsoft Exchange
e-mail system.

Mainframe Banking
System
[Software System]
Stores all of the core banking
information about customers,
accounts, transactions, etc.
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Level2
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The C4 model for visualising
software architecture
camodel<om

Level3
Components

Level 4
Code
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Moblle App
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The C4 model for visualising
software architecture
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Database
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The internal Microsoft Exchange

Stores all of the core banking
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Components?

PACKAGE BY
COMPONENT



Diagramas Arquiteturais com C4 —
Conceitos principais

13 Lucas Rogério Masotti
v R
“  Published in Sicredi Tech - 6 minread - Mar 28, 2024
37 Q2 01 M

Imagine que vocé assumiu um sistema antigo, que ninguém mais na
empresa conhece, e precisa alterar uma certa funcionalidade. O sistema é
composto por varios componentes distintos e dezenas de milhares de linhas
de cddigo. Vocé procura por alguma documentagao que possa dar uma luz

de onde comecar a olhar, mas nao encontra nada.

Ou talvez vocé até encontre algo, mas é aquele desenho que mostra apenas
um servico chamando o outro, sem nenhuma contextualiza¢dao do porqué,

sem nenhum detalhe de tecnologias ou motivacao.
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Structurizr

e Diagram as code
o Controle de versao
o Integragdo com pipelines
o Permite automatizar criacao
de diagramas

e Permite redso de elementos

o Separacao model e view

e Open source
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implementation 'com.structurizr:structurizr-client:2.2.0"

A
Na pratica

public class StructurizrIntegration {
public static void main(String[] args) throws Exception {
Workspace workspace = new Workspace( name: "Event Management", description: "Modular Monolith example application
using Simon Brown's proposal of package by component.");
Model model = workspace.getModel();

model.setImpliedRelationshipsStrategy(new CreateImpliedRelationshipsUnlessSameRelationshipExistsStrategy());

Person user = model.addPerson( name: "Event Host", description: "The user that creates the event.");

SoftwareSystem softwareSystem = model.addSoftwareSystem( name: "Event Management", description: "System responsible
for managing events.");

Container eventManagementFrontendContainer = softwareSystem.addContainer( name: "Web Application",
description: "Frontend for event management", technology: "React");
eventManagementFrontendContainer.addTags("Web");

* Automatizacao da criagao de diagramas



DSL

1~ workspace "Name" "Description" {

2
3

lidentifiers hierarchical

model {

u = person "User"

ss = softwareSystem "Software System" {
wa = container "Web Application"
db = container "Database Schema" {

tags "Database"

k

}

u -> ss.wa "Uses"
ss.wa -> ss.db "Reads from and writes to

k

views {
systemContext ss "Diagraml" {
include *
autolayout 1r

}

container ss "Diagram2" {
include *
autolayout 1r

Il
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) structurizr ololallo|lalo]lelsallnlble]ola

[System Context] Event
Management
#SystemContext

[Container] Event
Management

#ContainerView S - event-management
el pplication | Getsandstores (Container: java & Spring Boot MVC] . event-m ement-db
[& ac) event data Responsible for storing and Soresevent caa nta grw U

Frontend for event management managing event data

— Uses— —

Event Host Stores users, events and certificates

The user that creates the event.

Event Management
Sotware System)

[Container] Event Management

[Component] Event
Management - event-
management
#EventManagementComponentView
( Light | Dark | System
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Structurizr

Structurizr - C4 models as code

rchitecture w

Structuriz]

© Jersey, Channel Islands ) help@structurizr.com

README .md

Structurizr - "C4 models as code"

Structurizr builds upon "diagrams as code”, allowing you to create multiple software architecture diagrams from a single model

See for more.

Pinned
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Big picture de arquitetura
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Repository

Repository

OREILLY"

Learning
Domain-Driven
Design

Aligning Software Architecture
and Business Strategy

Viad Khononov
Foreword by Julie Lerman

LURGMA
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Referéncias e material complementar

Robert C. Martin Series Y c ) 7 =% OREILLY"
: S DLV 5 Learning
Clean Architecture N Domain-Driven
A Craftsman'’s Guide to 3 3 Vi .
_ Software Structure and Design AT e 4 . - DeS|g N

Aligning Software Architecture
and Business Strategy

Brown + GOTO 2018

DEVOX France

Robert C. Martin

Does your code reflect the

- 'T'E abstractions

that you think about?

Vlad Khononov
Foreword by Julie Lerman

M

Modular monoliths (Simon Brown)




Concluindo

e Entenda os tradeoffs de uma arquitetura distribuida
e Considere Package by component

o Altacoesao
o Baixo acoplamento
o Encapsula dados
o Composable
o Simplicidade
e Utilize C4 para visualizar sua arquitetura (Structurizr)

e Pare de usar tanto public
Reduza a complexidade acidental!



System Tests
Ul, API, functional and
acceptance tests
(“end-to-end”™ tests)

Component and Service Tests
Tests focused on components and services
through their public interface (often
referred to as “integration™ tests)

Class Tests
Tests focused on individual classes and
methods, sometimes by mocking out
dependencies (typically referred to as
“unit”™ tests)

Architecturally-aligned testing

(and a reshaped testing pyramid)



Component

Test the service in isolation?
(“unit tests”, with a mock repository)

Test the repository in isolation?
(“integration tests”, against the database)

Or test the component through

the public interface?
(“component tests”)




