Pawet Rajba
pawel@cs.uni.wroc.pl
http://pawel.ii.uni.wroc.pl/

Domain Driven Design



mailto:pawel@cs.uni.wroc.pl
http://pawel.ii.uni.wroc.pl/

Wprowadzenie

Domain Driven Design
What is it?
Two main parts: Strategic & Tactical

Strategic DDD Tactical DDD
Domain, Subdomain Entities Repositories
Ubiquitous Language Value Objects Factories
Bounded Context Aggregates Services

Context Maps Modules Domain Events



Domains, Subdomains

Bounded contexts

Domain
A sphere of knowledge, influence, or activity

The subject area to which the user applies a program is the
domain of the software.

Subdomain

We can divide domain into smaller areas
Bounded Context

Each bounded context is the context for its own self-contained
domain model

Has its own ubiquitous language.

You can also view a bounded context as an autonomous
business component defining clear consistency boundaries:

One bounded context typically communicates with another
bounded context by raising events.
(https://msdn.microsoft.com/en-us/library/jj591575.aspx)



Domains, Subdomains

Bounded contexts

Domain
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Domains, Subdomains

Bounded contexts

Core Domain

One, implemeting main processes
Supporting Domains

Important, but not core
Generic Domains

Not related to business, but required to the solution



Domains, Subdomains

Bounded contexts

Core vs. Supportlng VS. Generlc Domains

1. Patient Records f nanaging patient medical records (personal information, medical history,
2. Lab for ordering lab tests and managing test results
3. Scheduling for scheduling appointments

4. File Archive for storing and managing files that are attached to the patient records (such as

S T y ) c W_org fat el ol gten P BrEle = Py

5. Identity Management for making sure the right people have access to the right information

“genaericy

/ File Archive
WCOT 2w
/ Patient Records \
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Scheduling D l Lab

\ — /
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https://vaadin.com/learn/tutorials/ddd/strategic domain driven design
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Domain Model

/ SIZE IN MERCATOR MAP

GREENLAND
2.1 million km?

CANADA
9.9 millioh km?

U.S:
9.8 million km?

AFRICA
30.3 million km?

@geoallday

RUSSIA
17 million km?



Domain Model

A system of abstractions that describes
selected aspects of a domain and can be used
to solve problems related to that domain.

Not “as realistic as possible”

Useful relative to specific set of domain scenarios

Pojecie modelu anemicznego
Jak opisujemy model?

User stories: as a [role], | want [feature] so that [benefit]

Use cases
UML, Word, Prototypes, Drawings, ...



Ubiquitous language

UBIQUITOUS
LANGUAGE

Domamn model terms

Technical aspects
of design

Names of Bounded Contexts
Technical terms

Termmology of large-scale struciure

Technical design
patterns

Candidates to fold
into model



Context Maps

Single BOUNDED
CONTEXT

SHARED KERNEL

CUSTOMER/
SUPPLIER TEAMS

OPEN HOST
SERVICE

ANTI-CORRUPTION
LAYER

control of all associated systems

SEPARATE WAY|

communications commitment/capability of team(s)




Context Maps
(Ware house




Architecture & DDD

DDD doesn‘t require any specific architecture
The goal is to use right architecture together
with right architecture patterns what comes
from quality requirements

avoid patterns’ overuse
Architecture is not a coolness factor



Architecture & DDD

Why Layers?
separate different responsibilities across layers
and reduce dependences in a solution

Very common and well adopted patternin

many types of applications web, enterprise,
desktop

Example layers:

business logic, Ul, data access



Architecture & DDD

Layered architecture can be:

Strict
dependency only to layer below

Relaxed
dependency possible to all layers below




Architecture & DDD

Architektura warstwowa (tradycyjnie)
Presentation Layer (User Interface)

Application Layer Layered Architecture
1
Domain Layer User Interface /
Infrastructure Layer ravi
Application N

Domain

Infrastructure




Architecture & DDD

Architektura warstwowa (raz jeszcze)




Architecture & DDD

DDD N-Layer Architecture
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Architecture & DDD

Hexagonal or Ports and Adapters




Architecture & DDD

Port

a place where application communicates with
external parties

The protocol for a port is given by the purpose of the
conversation

The protocol takes the form of an API
Adapter

is to translate external party to the APl and vice-versa
Internal hexagon

Core logic based on functional requirements, use
cases, user stories

Application Boundary



Sktadowe modelu

Entities
pojedyncze ,rzeczy”
maj3 identyfikator biznesowy i cykl zycia
zawierajq logike operujaca na encji
wartosci atrybutow moga sie zmieniac

Przyktadowe identyfikatory biznesowe
Nr faktury, NrVIN, Nr rejestracyjny (?), PESEL (?)
Elementy zwigzane z identyfikatorami
Pozne vs. wczesne ich nadawanie
Surrogate identity



Sktadowe modelu

Value objects
nie maj3 ID globalnego (biznesowego)
cykl zycia zalezy do cyklu zycia encji
powigzane z encjami, opisuj3 je
wartosci atrybutow nie moga sie zmieniac
porownywanie powinny byc przez sprawdzenie
wszystkich wartosci



Sktadowe modelu

Aggregates
Zbior entities i value objects
Rozpatrywana jako ,single business unit”

Dostep tylko przez ,aggregate root” (ktory jest entity)
Ale w wewnatrz moga byc referencje do innych agregatow
Operacje
Zapytania: tylko w kontekscie ,aggregate root”
Update: spojnosc w zakresie jednego agregatu

Delete: usuniecie aggregate root implikuje usuniecie catego
agregatu



Sktadowe modelu

Aggregates, przyktad

<<Aggregate Root>>
Engine

An obyect autside the AGGREGATE
Boundary may reference the root, Car,
Or query the database for it by 1D

e

A

Car

Position

<<Aggregate Root>>

.

Tire

o
>

Customer

®,
e,

..\'.
0\.

An object outade the AGGREGATE
Boundary may not hold a reference to
Tire, because Tire is inside




Sktadowe modelu

Aggregates
Transactional consistency vs. eventual consistency
Problemy

Concurrency (transactions, locks)

Performance

Scalability
Jak wyglada realizacja powyzszych wymagan w
przypadku duzych agregatow?



Sktadowe modelu

Jak zatem nalezy tworzyc agregaty?
Jak najmniejsze
Referencje pomiedzy agregatami powinny byc przez
ID, a nie przez referencje w kodzie

W ramach agregatu — transactional consistency,
pomiedzy agregatami — eventual consistency

Dobrze zdefiniowac reguty spojnosci wewnatrz
agregatu

Jedna operacja/transakcja powinna modyfikowac tylko
jeden agregat



Sktadowe modelu

Services

Application Services
Wyrazajg use-cases lub user stories
Koordynacja operacji wykonywanych na modelu
Dostarczajg danych i funkcjonalnosci do Ul

Obstuguja: persistence, security, event-based
notifications, composing e-mails for users

Brak logiki biznesowej



Sktadowe modelu

Services

Domain Services

Bezstanowe operacje operujgce na modelu

Jesli jakas operacja nie nalezy do zadnej encji lub value object,
przenosimy jg do domain service

Element modelu zawierajacy logike biznesowa

Infrastructure Services

Implementujg wspotprace z zewnetrznymi zasobami, np.
persistence,
Messaging



Sktadowe modelu

Repositories
odpowiedzialne za utrwalanie agregatow
wprowadzajg separacje modelu od utrwalania

Myslimy o repozytorium jako kolekcji agregatow
Kazdy agregat ma co najmniej jedno repozytorium
| budujemy repozytoria tylko dla agregatow

Factories
tworzg encje | agregaty



Sktadowe modelu

Podsumowanie
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Domain Driven Design

Dodatkowe elementy
Dbatosc o spojnosc modelu
Refaktoryzacja
Testowalnosc, utrzymywanie testow

jednostkowe
iIntegracyjne

Continuos integration



DDD in .NET architecture

https://docs.microsoft.com/en-US/dotnet/architecture/microservices/microservice-ddd-cqgrs-patterns/
https://qgithub.com/dotnet-architecture/eShopOnContainers

eShopOnContainers reference application
(Development environment architecture)
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Cwiczenie

Zamowienie nr 1/2/3, data
Kurtka, 150 zt, 3 szt., XL

Sweter, 100 zt, 2 szt. 3XL
Spodnie 5oo zt, 1 szt. XL



Cwiczenie

Zamowienie nr 2, data
Kurtka, 150 zt, 1 szt., XL
Sweter, 100 zt, 2 szt. 3XL
Spodnie 500 zt, 1 szt. gXL

Obiekt 1 (E/V)

Obiekt 1 (E/V)

Obiekt 1 (E/V)



Domain Driven Design
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Appendix

Rozwazania do cwiczenia



Cwiczenie

Zamowienie nr 1/2/3, data, ....
1. Kurtka, 150 zt, 3 szt., gXL
2. Sweter, 100 zt, 2 szt. 3XL
3. Spodnie 500 zt, 1 szt. gXL

Order (E)

OrderLine

(E) Product (E)



Cwiczenie

Zamowienie nr1/2/3, data, ....

Order (E) 1. Kurtka, 150 zt, 3 szt., gXL
Id 2. Sweter, 100 zt, 2 szt. 3XL
Klient 3. Spodnie 5oo zt, 1 szt. XL
Dane wysytki
Colakei Lkt
<Produyct#sztuks>
Product (E)
OrderLine (V) fe
Nazwa
Product Opi
#Sztuk P15
Cena
Bonus -
Rozmiar

#dostepnych sztuk
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