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Architecturally-
Evident Code?




Components / Modules

Invoicing,
Shipment

Domain language

EmailAddress,
ZipCode

Deployables / Build modules [ Packages

Classes, methods, fields

Concepts & Rules

ValueObject,
Entity,

Aggregate Naming conventions

What else? 9

Layers,
Rings




User Code Concepts

Code Architecture Technology
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User Code Concepts Rules

Code Architecture Technology
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An Example...
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QdEntity

aNoArgsConstructor(force = true)
aEqualsAndHashCode(of = "id")
nTable(name = "SAMPLE ORDER")
aGetter

public class Order {

private final @EmbeddedId OrderId id;

a0neToMany(cascade = CascadeType.ALL)
private List<LineItem> lineltems;
private CustomerId customerlId;

public Order(CustomerId customerId) f{
this.id = OrderId.of(UUID.randomUUID());
this.customerId = customerld;

aValue

aRequiredArgsConstructor(staticName = "of")

aNoArgsConstructor(force = true)

public static class OrderId implements Serializable {
private static final long serialVersionUID = .. ;
private final UUID orderId;

}



AEntity 'SEl
aNoArgsConstructor(force = true)
oEqualsAndHashCode(of = "id")
aTable(name = "SAMPLE ORDER")
aGetter

public class Order {

private final @EmbeddedId OrderId id;

a0neToMany(cascade = CascadeType.ALL)
private List<LineItem> lineltems;
private CustomerId customerId;

N\

public Order(CustomerId customerId) { .
this.id = OrderId.of(UUID.randomUUID()); bOll@WlﬂT@

this.customerId = customerld;

} /
aValue
oRequiredArgsConstructor(staticName = "of")
aNoArgsConstructor(force = true) &
public static class OrderId implements Serializable { |
private static final long serialVersionUID = ..; &
private final UUID orderlId;
}



Dedicated

Vs o persistence

model

Persistent
model

QdEntity

class Order { ..} class Order { ..} \) §0M6 \M&PPW\@

AENtity V. code, somewhere..
class JpaOrder { ..}



Model character
expressed Implicl

or through
technical means

QEntity L
aNoArgsConstructor(force = true)
oEqualsAndHashCode(of = "id")
aTable(name = "SAMPLE ORDER")
aGetter

public class Order {

}

- 00neToMany(cascade = CascadeType.ALL)

| private CustomerId customerId;

private final @EmbeddedId OrderId id;

N\

- JPA-induced
bollerplate

private List<LineItem> lineltems;

public Order(CustomerId customerId) f{
this.id = OrderId.of(UUID.randomUUID());
this.customerId = customerld;

} ,,'/ ) 4 /
aValue
oRequiredArgsConstructor(staticName = "of")
aNoArgsConstructor(force = true) &
public static class OrderId implements Serializable { |
private static final long serialVersionUID = ..; &
private final UUID orderlId;
}




Establishing an Aggregate... in JQAssistant

MATCH
(repo:Java:Type)
~[ : IMPLEMENTS_GENERIC]— (superType)
-[:0F_RAW_TYPE]— (:Java:Type { fgn: "o.s.d.r.Repository"}),
(superType) N
-[ :HAS_ACTUAL_TYPE_ARGUMENT { index: 0 }1- () \

MATCH
(aggregate:Aggregate)
-[ :DECLARES]— (f:Field)
-[:OF_TYPE]— (fieldType:Aggregate)

WHERE
-[:OF_RAW_TYPE]— (aggregateType) aggregate < fieldType
SE; regatelype:Aggregate | RETURN
RETng;ﬁN g ype:Agsres Zeference 1o aggregate, fieldType
repo, aggregateType fech stack @

Establishes the concept Estoblishes the rule



Establishing an Aggregate... in ArchUnit

mAnalyzeClasses(packagesOf = Application.class)
public class ArchitectureTest {

AArchTest B Ectablishes

void verifyAggregates(JavaClasses types) f{

- fhe concept
var aggregates = new AggregatesExtractor(); A<
var aggregateTypes = aggregates.doTransform(types);
all(aggregates)
.should(notReferToOtherAggregates(aggregateTypes)) & .
.check(types); N—— ngﬂb“glﬂﬁg
} fhe rule



Architectural concepts...

.. are only implicitly expressed in the code.
.. have to be defined by the developer.

.. are defined in a tool-specific way.



Explicit concepts



<dependency>
<groupId>org.jmolecules</groupld>

<artifactId>jmolecules-ddd</artifactId> DeSign abStraCtiOnS

</dependency>



QdEntity

aNoArgsConstructor(force = true)
aEqualsAndHashCode(of = "id")
nTable(name = "SAMPLE ORDER")
aGetter

public class Order {

private final @EmbeddedId OrderId id;

a0neToMany(cascade = CascadeType.ALL)
private List<LineItem> lineltems;
private CustomerId customerlId;

public Order(CustomerId customerId) f{
this.id = OrderId.of(UUID.randomUUID());
this.customerId = customerld;

aValue

aRequiredArgsConstructor(staticName = "of")

aNoArgsConstructor(force = true)

public static class OrderId implements Serializable {
private static final long serialVersionUID = .. ;
private final UUID orderId;

}



public class Order {

publié static class OrderId implements Serializable {



public class Order implements 0.j.d.t.AggregateRoot<Order, OrderId> {

public static class OrderId implements o.j.d.t.Identifier {



Verifying a jMolecules Aggregate ... in JQAssistant

<plugin>
<groupId>com.buschmais.jgassistant</groupId>
<artifactId>jgassistant-maven-plugin</artifactId>
<version>${jgassistant.version}</version>
<executions>
<execution>
<id>default-cli</id>
<goals>
<goal>scan</goal>
<goal>analyze</goal>
</goals>
<configuration>..</configuration>
</execution>
</ executions>
<dependencies>
<dependency> f
<groupId>org.jgassistant.contrib.plugin</groupId>
<artifactId>jgassistant-jmolecules-plugin</artifactId>
<version>1.2.0</version>
</dependency>
</dependencies>

</plugin>

_ Simply execute the
predetined rules




Verifying a jMolecules Aggregate ... in ArchUnit

mAnalyzeClasses(packagesOf = Application.class)
class ArchitectureTests {

anArchTest
ArchRule ddd = JIMoleculesDddRules.all();

}

Simply execute the
predefined rules



Generated documentation... via Moduliths

mAnalyzeClasses(packagesOf = Application.class)
class ArchitectureTests {

aArchTest
ArchRule ddd = JIMoleculesDddRules.all();

aTest
void documentation() {
new Documenter(Application.class).writeModuleCanvases();

}




Generated documentation... via Moduliths

Base package example.jmolecules.presentation.types.customer

Spring components Services
> e.j.p.t.c.CustomerManagement listeningto e.j.p.t.c.SampleEvent
Repositories

> e.j.p.t.c.Customers
Aggregate roots > e.j.p.t.c.Customer

Published events » e.j.p.t.c.SampleEvent created by:

» e.j.p.t.c.Customer.<init>(..)

37



QdEntity

aNoArgsConstructor(force = true)

aEqualsAndHashCode(of = "id")

nTable(name = "SAMPLE ORDER")

aGetter

public class Order implements AggregateRoot<Order, OrderId> {

private final @EmbeddedId OrderId id;

a0neToMany(cascade = CascadeType.ALL)
private List<LineItem> lineltems;
private CustomerId customerId;

public Order(CustomerId customerId) f{
this.id = OrderId.of(UUID.randomUUID());
this.customerId = customerld;

aValue

aRequiredArgsConstructor(staticName = "of")

aNoArgsConstructor(force = true)

public static class OrderId implements Identifier {
private static final long serialVersionUID = .. ;
private final UUID orderId;

}



Eliminate boilerplate




<dependency>
<groupId>org.jmolecules</groupld>

<artifactId>jmolecules-ddd</artifactId> DeSign abStraCtiOnS

</dependency>

<plugin> © © ©
<eroupId>net. bytebuddy</ groupId> Technical integration
<artifactId>byte-buddy-maven-plugin</artifactId>
<version>${bytebuddy.version}</version>
<executions>
<execution>
<goals>
<goal>transform</goal>
</goals>
</execution>
</executions>
<dependencies>
<dependency>
<groupId>org.jmolecules.integrations</groupIld>
<artifactId>jmolecules-bytebuddy</artifactId>
<version>${jmolecules-integrations.version}</version>
</dependency>
</dependencies>

</plugin>

incl. technology-specific dependencies



QdEntity

aNoArgsConstructor(force = true)

aEqualsAndHashCode(of = "id")

nTable(name = "SAMPLE ORDER")

aGetter

public class Order implements AggregateRoot<Order, OrderId> {

private final @EmbeddedId OrderId id;

a0neToMany(cascade = CascadeType.ALL)
private List<LineItem> lineltems;
private CustomerId customerId;

public Order(CustomerId customerId) f{
this.id = OrderId.of(UUID.randomUUID());
this.customerId = customerld;

aValue

aRequiredArgsConstructor(staticName = "of")

aNoArgsConstructor(force = true)

public static class OrderId implements Identifier {
private static final long serialVersionUID = .. ;
private final UUID orderId;

}



nTable(name = "SAMPLE ORDER")
aGetter
public class Order implements AggregateRoot<Order, OrderId> {

private final OrderId id;
private List<LineItem> lineltems;
private CustomerId customerlId;

public Order(CustomerId customerId) f{

this.id = OrderId.of(UUID.randomUUID());
this.customerId = customerld;

aValue
aRequiredArgsConstructor(staticName = "of")
public static class OrderId implements Identifier {

private final UUID orderId;
}
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- Adding default constructor.

- Adding @j.p.Entity.

- Defaulting e.j.p.t.o0.0rder.id to @j.p.EmbeddedId() mapping.

- Defaulting e.j.p.t.o.0rder.linelItems to @j.p.0OneToMany(..) mapping.
- Implementing o.j.s.d.MutablePersistable<..>.

OrderId - Implement j.i1.Serializable.

OrderId - Adding default constructor.

OrderId - Adding @j.p.Embeddable.



nTable(name = "SAMPLE ORDER")
aGetter
public class Order implements AggregateRoot<Order, OrderId> {

private final OrderId id;
private List<LineItem> lineltems;
private CustomerId customerlId;

public Order(CustomerId customerId) f{

this.id = OrderId.of(UUID.randomUUID());
this.customerId = customerld;

aValue
aRequiredArgsConstructor(staticName = "of")
public static class OrderId implements Identifier {

private final UUID orderId;
}



aTable(name = "SAMPLE ORDER")
aGetter
public class Order implements AggregateRoot<Order, OrderId> {

private final OrderId id;
private List<LineItem> lineltems;
private CustomerId customerId;

public Order(CustomerId customerId) f{
this.id = OrderId.of(UUID.randomUUID());
this.customerId = customerId;

aValue(staticConstructor = "of")
public static class OrderId implements Identifier {
private final UUID orderlId;

}



This is the
aggreqote dentitier

aTable(name = "SAMPLE ORDER")
aGetter
public class Order implements AggregateRoot<Order, OrderId> {

<\ private final OrderId id;

private List<LineItem> lineltems; .U/]IS IS a rﬁfﬁrﬁlﬂ(‘,@

private CustomerId customerId; <. 1'0 aV\Oﬂ/‘\@r a@@r@@af@

public Order(CustomerId customerId) f{
this.id = OrderId.of(UUID.randomUUID());
this.customerId = customerId;

}

aValue(staticConstructor = "of")
public static class OrderId implements Identifier {
private final UUID orderId;

}
}




aTable(name = "SAMPLE ORDER")
aGetter
public class Order implements AggregateRoot<Order, OrderId> {

private final OrderId id;
private List<LineItem> lineltems;
private Association<Customer, CustomerId> customer;

public Order(CustomerId customerId) f{
this.id = OrderId.of(UUID.randomUUID());
this.customer ?ASSQCiatiQ”er?IdeH§t9m9f;d)if

aValue(staticConstructor = "of")
public static class OrderId implements Identifier {
private final UUID orderlId;

}



Meanwhile in your IDE...

' INFO] jMolecules JPA - e.j.p.t.o.Order - Adding default constructor.

[ INFO] jMolecules JPA - e.j.p.t.o.Order - Adding @j.p.Entity.

[ INFO] jMolecules JPA - e.j.p.t.o.Order - Defaulting e.j.p.t.o.0rder.id to @j.p.EmbeddedId() mapping.

[INFO] jMolecules JPA - e.j.p.t.o.Order - Defaulting e.j.p.t.o.Order.lineItems to @j.p.OneToMany(..) mapping.
[ INFO] jMolecules JPA - e.j.p.t.o.Order - Implementing o.j.s.d.MutablePersistable<..>.

[ INFO] jMolecules JPA - e.j.p.t.o.Order.OrderId - Implement j.i.Serializable.

[ INFO] jMolecules JPA - e.j.p.t.o.Order.OrderId - Adding default constructor.

[ INFO] jMolecules JPA - e.j.p.t.o.Order.OrderId - Adding @j.p.Embeddable.

[INFO] jMolecules Spring JPA - e.j.p.t.o.0Order.customer - Adding @j.p.Convert(converter=..).



aTable(name = "SAMPLE ORDER")
aGetter
public class Order {

private final mawmoes

private List<LineItem> lineltems;
private CustomerId customerId;

public Order(Customer customer) {
this.id = OrderId.of(UUID.randomUUID());
this.customerId = customer.getId();

_—_ _ _ _ = P = e

private final UUID orderlId;

== — == = =Y = ————— s = - o cops e N —= -7 - - - L
! = c — S = =2 B s = _ == EERREEE=E =

aTable(name = "SAMPLE ORDER")
aGetter

public class Order implements AggregateRoot<Order, OrderId> {

private final OrderId id;
private List<LineItem> lineltems;
private Association<Customer,

CustomerId> customer;

public Order(Customer customer) {

this.id = OrderId.of(UUID.randomUUID());

this.customer

= e

aValue(staticConstructor = "of")
public static class OrderId implements
private final UUID orderId;

}

;Associationffqgégg;ggagg(cui;omep);

Identifier {

A R R



Architectural concepts...

.. are explicitly expressed in the code.
.. are predefined based on established terms.

.. are defined by jMolecules (concepts)

and tool integration (rules).




IDE support



v [ src
v [ main
v [ java
v [0 example.jmolecules.presentation.types
@ Application
v [ example.jmolecules.presentation.types.customer
© Address «Entity» |
© Customer «Aggregate Root»
€ CustomerManagement «Service»
I Customers «Repository»
> jMolecules
v [ example.jmolecules.presentation.types.order
© Lineltem «Entity»
© Order «Aggregate Root»
@ Orders «Repository»
v jMolecules
v Aggregate roots
® Order «Aggregate Root»
v Entities
© Lineltem «Entity»
v Repositories
@® Orders «Repository»
"= resources
> [ test
> [ target
& .classpath
& .factorypath

S project Install from the IntelliJ IDEA plugin portal.

17 pom.xml

> Il External Libraries Kudos to @nexoscp for the contributions!

> Y@ Scratches and Consoles

__ Stereotypes
detected

__Grouping by
stereotypes



https://plugins.jetbrains.com/plugin/15166-jmolecules-support




Traditional jMolecules
Concepts Implicit Explicit
Who? e 8 oV
How? m

54




Links

© xMolecules
https://xmolecules.org

© jMolecules

https://jmolecules.org

© jMolecules Examples
https://github.com/xmolecules/jmolecules-examples

© Gitter - Join the community!
https://gitter.im/xmolecules/xmolecules



https://xmolecules.org
https://jmolecules.org
https://github.com/xmolecules/jmolecules-examples
https://gitter.im/xmolecules/xmolecules

Resources

© Software Architecture for Developers
Simon Brown — Books

© Just Enough Software Architecture
George Fairbanks — Book

© Architecture, Design, Implementation
Ammon H. Eden, Rick Kazman - Paper

€©) Sustainable Software Architecture
Carola Lilienthal - Book



https://leanpub.com/b/software-architecture
https://www.amazon.de/Just-Enough-Software-Architecture-Risk-Driven/dp/0984618104
https://resources.sei.cmu.edu/asset_files/WhitePaper/2003_019_001_29559.pdf
https://www.amazon.de/Sustainable-Software-Architecture-Analyze-Technical/dp/3864906733

Shoutouts &

€ Peter Gafert - ArchUnit

© Rafael Winterhalter - ByteBuddy
€© Bernd Dutkowski - IDEA plugin

€© You?? @ - ideas, discussions



Thank you!

Oliver Drotbohm /() odrotbohm B odrotbohm@vmware.com



Appendix




Technology integration

Spring e Component definitions (controllers, services, repositories)
e Event listeners
e Converters (primitive &= identifier &2 association)
e Spring Boot auto-configuration for converters

Spring Data e Aggregate definitions (via Persistable) implementation
e JPAAttributeConverter
e Converters (primitive & identifier &2 aggregate)

Jackson e Single-property value objects
e (De)Serializers for primitive &2 association

Moduliths e Module canvas detecting stereotypes, aggregates, consumed and
~ published events

jQAssistant e Verification of DDD Aggregate structure
e Verification of layering

ArchUnit e Verification of DDD Aggregate structure
e Verification of layering



jMolecules jMolecules
Legacy e e .
+ Code verification + Code generation
o , _ in metadata

Concepts implicit in metadata in the type system .

in the type system
Application of technology , , ,

o . . jMolecules jMolecules jMolecules types

Means of expression Naming conventions . ; .
annotations g types and annotations

Technology configuration

Technology projection

manual

manual

generated code

Purity of code

¥ Scattered with technology

v Scattered with technology
Model vocabulary

A pure

Potential of deviation

A~ high

A high v reduced

¥ strongly reduced

Means of verification

External tooling
User configuration

Y

v External tooling ~ External tooling

A External tooling (optional)

Means of integration

manual

jMolecules integrations (Spring, Jackson, documentation...)




