
Just start 
(with Value Objects)
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Ph
ot
o 
by
 W
al
_1
72
61
9 
vi
a 
pi
xa
ba
y



Photo by Marvin Meyer via unsplash



?

Pop&Zebra via unsplash and Alexa via pixabay



Ph
ot
o 
by
 M
ar
vi
n 
Da
ms
ch
en



XKCD 2501, ”average familiarity”, CC-BY SA 2.5



Ph
ot
o 
by
 T
K 
Mc
Le
an
 v
ia
 p
ix
ab
ay



Knitting 
Project



Yarn



Skein



Yardage



The task



object YardageCalculator {
    fun calculateTotalYardage(yardagePerSkein: Long, skeinCount: Int) =
        yardagePerSkein * skeinCount
}

@Test
fun `calculate total`() {
    val total = YardageCalculator.calculateTotalYardage(200, 5)

    assertEquals(1000, total)
}

The ’solution’?
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Context Map?

Event Storming?

Domain Model?

Ubiquitous Language?

Tactical Patterns?

Domain-driven Design



Building Blocks 
And Patterns

Domain-driven 
Design



Entities
Objects that 
are defined 
primarily by 
their identity 
(not by their 
attributes).

Jordan Bigelow via Unsplash 



class KnittingProject(val id: UUID = UUID.randomUUID(),
              var yardagePerSkein: Long,
                                      var skeinCount: Int
) {
    override fun equals(other: Any?): Boolean {
        if (this === other) return true
        if (other !is KnittingProject) return false
        return id == other.id
    }
    override fun hashCode(): Int = id.hashCode()
}

// val total = project.yardagePerSkein * project.skeinCount 



Anemic Models
●Domain objects are just data 
containers.

●No encapsulation or invariant 
protection.

●Services contain all business 
rules.

●Overreliance on Entities.



The Domain Layer
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Value Objects
Objects without 
a conceptual 
identity that 
are primarily 
defined by their 
attributes.

Jazz Bainbridge via Unsplash



Immutable objects

objects whose 
state cannot be 
changed after 
their creation.

Behnam Norouzi via Unsplash 



data class Skein(val yardage: Long) {
    init {
        require(yardage >= 0) { "Yardage must be positive" }
    }
}

Value Objects



No 
general 
rules



Bounded Context

Context in which 
a domain model is 
valid.



Ubiquitous Language



Aggregate
Cluster of 
associated 
objects, 
treated as a 
unit for the 
purpose of data 
changes



Aggregate
External 
Objects

KnittingProject
(Aggregate Root - Entity)

Skein
(Value Object)

refernce

contains



Putting it all 
together



class KnittingProject private constructor(val id: UUID, 
    val skeins: List<Skein>) {

    constructor(id: UUID = UUID.randomUUID()) : this(id, emptyList())

    fun addSkeins(skein: Skein, amount: Int): KnittingProject {
        require(amount > 0) { "Amount must be positive" }
        val newSkeins = List(amount) { skein }
        return KnittingProject(id, skeins + newSkeins)
    }

    fun calculateTotalAvailableYardage(): Long =
        skeins.sumOf { it.yardage }
} // equals & hashCode unchanged



Value Objects 
everywhere!

No simple 
types in the 
domain model.
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data class Skein(val yardage: Yardage)

data class Skein(val yardage: Long) {
    init {
        require(yardage >= 0) { "Yardage must be positive" }
    }
}



value class Yardage(val value: Long) {
    init {
        require(value >= 0) { "Yardage must be positive." }
    }
}



value class Yardage(val value: Long) {
    init {
        val result = validate(value)
        require(result is ValidationResult.Success) { (result as ValidationResult.Failure).error }
    }

    companion object {
        fun validate(value: Long): ValidationResult {
            return when {
                value < 0 ->
                    ValidationResult.Failure("Yardage must be positive.")

                else -> ValidationResult.Success
            }
        }
    }
}

// use a result wrapper to be able to return
// a specific message, not just true or false
sealed interface ValidationResult {
    object Success : ValidationResult
    data class Failure(val error: String) : ValidationResult
}



companion object {
    private const val MIN_YARDAGE = 0L
    private const val MAX_YARDAGE = 50000L

    fun validate(value: Long): ValidationResult {
        return when {
            value < MIN_YARDAGE ->
                ValidationResult.Failure("Yardage must be positive.")

            value > MAX_YARDAGE ->
                ValidationResult.Failure("Yardage must not exceed $MAX_YARDAGE.")

            else -> ValidationResult.Success
        }
    }



Screenshot of ravelry.com



@Test
fun `calculate total`() {
    val total = YardageCalculator.calculateTotalYardage(200, 5)

    assertEquals(1000, total)
}

    @Test
    fun `calculateTotalAvailableYardage for five skeins returns correct yardage`() {
        val skein1 = Skein(Yardage(200, LengthUnit.Meters))
        val sweater = KnittingProject().addSkeins(skein1, 5)

        val actualYardage = sweater.calculateTotalAvailableYardage()

        assertEquals(Yardage(1000, LengthUnit.Meters), actualYardage)
    }



Lessons 
from real 
projects



public class Project
{
    public string Name { get; }
...



198910062382
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Advantages
● Immutability.
● Type safety.
● Encapsulation of validation and business 

logic.
● Better understandability and testability.
● Explicit domain concepts in code.
● A possibility to start asking questions.
● Simple classes.
● Accessible entry point into DDD.



Getting Started
● Identify 
potential Value 
Objects.

● Validate them.

● Make them 
immutable.

● Implement 
equality.
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Thank you!

katharina.damschen.net

katharina.damschen@factor10.com

linkedIn: katharina-damschen

mastodon.nu/@katharina
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