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is the division of complex
systems according to
responsibility




is a specialization of SoC and about
information hiding
loose coupling

hiah cohesion



Domain Driven
Design

has great modularization
concepts (Bounded
Context, Aggregate) and an
iterative approach for the
identification of modules
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Let's start with Bounded Contexts
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Domain-Driven Design Starter Modelling Process

A starter process for beginners, not a rigid best-practice. DDD is continuous, evolutionary, and iterative design.

il @

Understand

husIiness moae|
and
user needs

Discover

the domain
visually &
collaboratively

Decompose

the domaln into
sub-domains

'O—'-?:-u
e

Connect
sub-domains to

form a loosely-
coupled
architecture

Strategize

business-
differentiating
core-domains

N SR

Organise

teams around
nounded
coniexis

Define
roles &
responsibilities
for bounded
contexts

I..-" My

"1
3 10
&,

(@

Code

your bounded
contexts with
tactical patterns

https://github.com/ddd-crew/ddd-starter-modelling-process




Domain-Driven Design Starter Modelling Process

A starter process for beginners, not a rigid best-practice. DDD is continuous, evolutionary, and iterative design.
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A starter process for beginners, not a rigid best-practice. DDD is continuous, evolutionary, and iterative design.
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+It is not the domain
experts knowledge that
goes into production, itis

the assumption of the
developers that goes into
production”

Alberto Brandolini

Inventor of EventStorming



ngood that we all share the same
opinion”

Inspiviert durch Jeff Patton & Luke Barren



Domain expert knowledge is essential



we heed direct collaboration
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Event Storming

is a direct collaboration workshop for various stakeholders of a piece of software




Chaotic Exploration

A Domain Event is the main concept of EventStorming. It is an event
that is relevant for the domain experts and contextual for the domain
that is being explored. A Domain Event is a verb at the past tense. The
official EventStorming colour is orange.




Enforcing the timeline

In a second step we sort those events along a timeline. This will ignite
quite a few discussions and may take some time.
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Pivotal Events & Swimlanes

Mark those events that are very important. Those are your pivotal
events. You may also highlight parallel streams of activity with
swimlanes.
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Quiz: which of these events are pivotal?




Quiz: which of these events are pivotal?
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Domain-Driven Design Starter Modelling Process

A starter process for beginners, not a rigid best-practice. DDD is continuous, evolutionary, and iterative design.
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There are many choices to group domain concepts
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Boundaries between Pivotal Events

Heuristic: A pivotal event will probably sit on a boundary of a module




Mind the swimlanes

Heuristic: Swimlanes can help you in identifying further cohesion criteria

negative
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A Bounded Context is a boundary for a
model expressed in a consistent language
tailored around a specific purpose




Boundary

boundary

Learning and
mastering domain
complexity

Conducting

experiments /
Learning

Delivering high
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Boundary for a model

Business Rules

Decisions

Policies




Language
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consistent
language

Definitions

Meaning




What is a tomato?



What is a tomato?



o

Botanics

What is a tomato?



Botanics Cooking

What is a tomato?



Botanics Cooking
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Customs
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Specific Model

purpose




The Bounded Context is not about the

It aims at specific models tied to a specific purpose
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YOU at some IT conference
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You can group concerns

Event

Management

Registration of visitors Room planning Printing of badges
Selling tickets Lunch planning

Handling of payments






YOU at some IT conference

Registration of visitors

Lunch planning

Room planning

Customer

customerNumber
firstName
lastName
address

birthday
twitterHandle
lunchPreferences
sessionRegistrations
paymentDetalls
company
jobDescription

Selling tickets

Handling of payments

Printing of badges



A Bounded Context is a boundary for a
model expressed in a consistent language
tailored around a specific purpose




This has no purpose at all and the
language is also not specific here
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Maybe those are interesting bounded context candidates?
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Domain-Driven Design Starter Modelling Process

A starter process for beginners, not a rigid best-practice. DDD is continuous, evolutionary, and iterative design.
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Domain Message Flow Modelling

A Domain Message Flow Diagram is a simple visualization showing the flow of messages
(commands, events, queries) between actors, bounded contexts, and systems, for a single scenario.

Notation Example
. Actor f User /
- Persona " " . 4
Scenario: Placing an Online Order When All Items in Stock
BEounded contaxt —~
W;:'-F-l:ﬂl
System E.’“:l‘;"'“
'__.-" Sales LI PuwmEnL ' ¥
- Calleeted L '
Meffsage: Event -" e oA
Me;ssage: Command ety atlens S
:
b
=l B
s MFEEEEE-'QUEW ﬁ*‘ ﬁ
Mail Monkey Freme Payments
---=  Direction of message

Source: https://github.com/ddd-crew/domain-message-flow-modelling
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Domain-Driven Design Starter Modelling Process

A starter process for beginners, not a rigid best-practice. DDD is continuous, evolutionary, and iterative design.
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Domain-Driven Design Starter Modelling Process

A starter process for beginners, not a rigid best-practice. DDD is continuous, evolutionary, and iterative design.
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Bounded Context Design Canvas

The canvas guides you through the process of designing a bounded context by requiring you to
consider and make choices about the key elements of its design, from naming to responsibilities, to
its public interface and dependencies.

Name: Fithub.com/ddd-crew/bounded-context-canvas ‘! I

Description Strategic Classification Domain Roles

Domain Business Model Evolution Role Types

daralt context

- Core
- 5L !'_ll_'ll'_'l!'i! _: axeCUTion A2

BRI

- QLTIErs

Inbound Communication
Ubiquitous Language

Conrext-specific domain rerminology

<Domain Term=
<daf nition>

Business Decisions

Key business rules, policies, and decisions

<Dacisan® \

Source: https://qgithub.com/ddd-crew/bounded-context-canvas



https://github.com/ddd-crew/bounded-context-canvas
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Name: Application entry and check github.com/ddd-crew/bounded-context-canvas ‘@ @ \

Description Strategic Classification Domain Roles
Registration and submission of mortgage applications by applicants including Dormain Business Model E”m”ﬁ_ﬂ'"
: i . N . ol - core revenue genesis Engagement Context
validation, generation of application number and automatic plausibility check. ST enpasemaE - custom built
Further upload of documents (e.g. pay slips, bank account statements and h __'IFFI'_'_:_'F' v ] C.Gnﬂ‘tif[i;:'imgen _ r-"r-;.url 7
exposé) and check of the application against the documents including clearance. Aot SRR _ :'G'[;”,'m'd:[},
=
Inbound Communication Outbound Communication
Ubiquitous Language /- scoring
@ . ovicant e | cme | | . Context-specific domain terminology Applicaton
Application Application Application ' Application Form g s i submilted
- . The mortgage application  «Appiication Number ;

form which contains all :?Fhe NamberwWhics Real Estate
. identifies an application. ! e
' | Assessment

Uplcad . necessary information
Documents :

Document
Documents provided by the application which

. R prove entries in the application form. (e.g. pay
Clerk Adjust SoriEationas slips, bank account statements and exposé) e SCﬂrlng
- il Fcherked 7

Business Decisions

Key business rules, policies, and decisions Application Real Estate
checked

Assessment

Validation for Identificatian of eligible

caoring F'f; f;ﬂ; ng mandatory fields applications

U | | M Contract
Cross-field - PFDPDSEll

Determination of
required documents

plausibility check
rules

§ r

Send mail E‘Mﬂ || }
asking far - e — é
documents Provider 2 e

1’_1"‘
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Name: Application entry and check

Vd

github.com/ddd-crew/bounded-context-canvas @ @
E...

Description

Registration and submission of mortgage applications by applicants including
validation, generation of application number and automatic plausibility check.
Further upload of documents (e.g. pay slips, bank account statements and
expose) and check of the application against the documents including clearance.

Inbound Communication

Strategic Classification

Domain Roles

Domain Business Model Evolution

- core - revenue - genesis Engagement Context
- Supporting - engagement - custom built

- generic - compliance - product

- other? - cost reduction - commodity

Outbound Communication

. Scoring Q
. App“cant Create new Fill Submit LT Application
S i T ' . - submitted
Application Application Application IAplecatiﬂn Farm1 1 Application Number '

The mortgage application T ich I

‘form which contains all b hanitailic S5 Real Estate

‘necessary information identifies an application. -

Assessment
- Scoring <::>
. Upload
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. " Proposal
Document
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Sfﬂ”ng Green prove entries in the application form. (e.g. pay : : ) § B8
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documents Provider ¢ -

ll“‘




Name: Application entry

V4

github.com/ddd-crew/bounded-context-canvas ‘Q @ \
" By

Description

Strategic Classification

Registration and submission of mortgage applications by applicants including Dgeain b o
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Submit
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Name: Application check

V4

github.com/ddd-crew/bounded-context-canvas

Description

Further upload of documents (e.g. pay slips, bank account statements and
expose)] and check of the application agzinst the documents including clearance.
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Domain Roles
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e ,.,_,g required documents

Outbound Communication

- Scoring Q
Application i Real Estate
i Assessment

Contract
" Proposal
i : § amdl .
Send mail E-Mail HQ
asking for ' b C
documents Provider 'E'; ‘__-.:,_

Larily Barthos
PRl LAt T

. ﬁ
ow Sxin i G
R S

Application
chiesck

Real Estate
ASSPRSMENT

Ak Mr d@cumerss

i Lk

Contract
Froposal

Enda] Frovidar



7o)

oy
Clarify further

inguiries

Fill Application 3 Submit Applicaton

Application Fosm

Upload Documents

Aoplicasion &

|“l|'.|1-1|r..:|l_ O &
EMniimery l'.‘n[l:"',l]ﬂfy
Chocumient

Ask far documents

Upload Link

EMail Frovider

o Mark Applicaticn

I - 3 -..; I, :.l: 30|
Ad|ust Application as checkec

Application
check

Application
entry

Apphcaimon Forme Appication #

Application
Submitled :

: o Application

Real Estate
Assessment

Caontract
Proposal

Scoring Real Estate

Assessment



Let's dig into the Bounded Contexts

Bounded
Context

Bounded
Context

Bounded
Context



Let's dig into the Bounded Contexts
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Domain-Driven Design Starter Modelling Process

A starter process for beginners, not a rigid best-practice. DDD is continuous, evolutionary, and iterative design.
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Everything from hereonis

We are now talking about more fine grained modules



TACTICAL
DESIGN

@® Aggregates
helps us with regards to
evolva blllty of ‘®  Entities
microservices

‘®  Value Objects

‘@ Factories

‘@ Repositories

‘@ Services




Entities

Entities represent the core
business objects of a
bounded context's model

Each Entity has a
constant identity

Each Entity has its own
lifecycle




Value Objects

Value Objects derive their
identity from their values

Value Objects do not have
their own lifecycle, they
inherit it from Entities
that are referencing them

You should always
consider value objects for
your domain model|






Using only Entities and Value
Objects you will end up with
big object graphs




Aggregates group Entities and Value Objects

En"c'ty 7
2|

' ' ' '
B B




Each Aggregate has a Root Entity, aka Aggregate Root

ROOT / ROOT

oor T N e
! ! ! !
I I




Consider using Value Objects as indirect references
between Aggregates

<Root Entity> <Root Entity>

<ValueObject> <ValueObject>

S ——

SeltDisclosure LoanApplicationForm

CustomerNumber
Customer

<ValueObject> <Entity>

<ValueObject>

Address

RedemptionDetail

Loan




Aggregates represent higher level business concepts.

Domain

Concepts

Aggregates allow us to implement and enforce rules
Aggregate Invariants and invariants (a fincancial situation must have in-
and outgoings)

Try moving behavior to Value Objects in the
Behavior Aggregates. The Entities should deal with lifecycle and
identitiy.




Prefer small aggregates that usually only contain an
Entity and some Value Objects.

Do not implement direct references to other Root
Entities. Prefer referencing to Identity Value Objects

Reference by

ldentity

HIMES oo e L oo e e
One TX oer Aggregates should be updated in separate

transactions which leads to eventual consistency

Aggregate

Take a look which parts of your model must be

Consistency . . .
updated in an atomically consistent manner

Boundaries




helps you to

identify and design aggregates



Design Level EventStorming

An actor observes the read model
usually in an user interface

Consistent Read Actor /

. .
/” Rules ~ Produce an ( Model A -\

e —

Invoked on — Results in Decides to
{ — one or more ;

Domain Command
Event

Command

— 4 —

\ } Activates a
Invoked on External Produces an Policy

System happens, we do Y"




Starting point




Chaotic Exploration on

Application
Submitted

t Pre
Scoring

C re d It Credit Term

Result

Ag e n cy Recieved

Account

Balance

Received
Core Banking-—

System

Total amount of loans
= collateral value is a
nago criteria

Total amount of loans
+ sum of own funds |=
sum of (purchase)
costs Is a nogo criteria

A moanthly budget
surplus with future
repayments of = 1,500
EUR gives 10 points,

Exiskng custnmers wath an amcuant
of cash of mene thas 10,000 EUR &n

arcaunts of the Fup Bark will he
preferred per person with more
polrts i+ 5 polncsl,

Cwstomers with couity ratioof 15
20 pEroent ger 5 polnts, cushomers
vith equity ratio > 20 percert get 10
ani ik ard cusfam ers with = 30
perceatpet 15 ooints

Is the market value of
the property in the
average range that

gives 10 points

Tatal monthly loan
payments = monthhy
earning capacity - monthly
expenses is a nogo criteria

Applicants from Munich
and Hamburg will be
preferred with mare

paints (+ 5 paints)

Frobability of

repayment from credit

agency query = points

Probability el
repayment from credit
agency query <6015 a

NOgo criteria

One nago-criteria

present: red

(independent of
amount of paints)

<120

business rules

A negative remark in
the result of the credit
agency query is a nogo

criteria

> 3 warnings in the
credit agency response
are a nogo criteria

points: red

>= 120

points: green

Pre Scoring
performed
red

Pre Scoring
performed
green



Which grouping of the rules is the right one?

Points

No Go Criteria

Applicant Rule Cluster

A manthly budget
surplus with future
repayments af > 1,500
EUR gives 10 peints.

Lustomers wath equity raoo of 15 -

20 percent get & paints, cuslomars

wWikn aguity ratio ™ 2L percent get 10
poins and custamers with = 30

parcent pet 15 points

's the market value of
the property in the
average range that

gives 10 points

Frobability of
repayment from credit
agency query = paints

Applicants from Munich
and Hamburg will be
preferrec with more

polints (+ 5 points)

EXISt Ng customers Wikt a1 amount
of cash of Fore than 100000 =LK an
Accounts of The PuE Bank will De
preforrac per persan with mare

paints ( 5 points),

A negative remark in
the result of the credit
agency query Is a nogo

criteria

>3 warnings in the
credit agency response
are a2 nogo criteria

Frobability of
repayment from credit
agency query<elis a

nogo criteria

Scoring Result

One nogo-criteria
present: red
(indepennent of

amount of points)

<120

points: red

>=120

points: green

Total monthly loan
payments = monthhy
arning capacily - monthhy
EXDENses is 4 nogo orileria

Total amount of lcans
+ sum of own funds 1=
Sum of (purchase)
costs is a nogo criteria

lotal amount of lcans
>rollateral value is a
noge criteria

_ i Applicants from Munich
sl cusluimens wilh amn a ol

of cach cfmere than 10.000 EUR o and Hamburg will be

Arrnlinms ol the P |E Aark will he F‘rF"F rrr'-:.d W|Th mare
preferred per person wit more

Credit Agency Rule
Cluster

. WeTEmTare mr
Probability of Viem

poinks (& 5 opinfe)

points [+ 5 points)

Manthly Cash Flow
Rule Cluster

A monthly budgel
surplus with futurs

repayments of > 1,500
EUR gives 10 points,

Tolal monthly loan
payments > monthly
B2rNing capacity - monthly
CHPONSES 15 A NoRo criteria

repayment from credit
agency query = points

Probabilltyof
repayment from credit
agency query <b0is a

NOgo criteria

the result of the credit
agency query is a nogo
criteria

> 3warnings in the
credit agency response
are a NUEL crileria

Scoring Result

Real Estate Financing
Rule Cluster

Tolal amount of loans
= collateral value is a
nogo criteria

Total amount of loans
+ sum of own funds =
surm of (purchase)
Costs is a nogo criteria

CHEra &S with argilny raraof 15 .
20 percert gel 5 poirts, customers
with eguity raba =20 perzant get 10
prinals ared cuslomers wilk: =30
percent get 15 ponts

Is the market value of
the property in the
averzge rango that

gives 10 points

One nogo-criteria
present: red
(independent of
amount of points)

<120
points: red

>= 120
points: green



~the key to incremental architecture
is to build on a framework that can
accommodate change... that
framework is the domain.... By
modeling the domain, you can more
easily handle changes to the domain”

Allen Holub

https://holub.com




These groups
are great
candidates for
aggregates!

Applicant Rule Cluster

Sxgi=lng cuslbuiners ailh e a mouil
of cach of more than 10.000 ELR on
arcrTs of the PUg Aark will he
preferred per person wits mare

[PoInks [+ 5 oointe)

Applicants from Munich

and Hamburg will be
preferred with more
points [+ & points)

Credit Agency Rule
Cluster

Maonthly Cash Flow
Rule Cluster

A monthly budgel
surplus with future
repayments of > 1,500
EUR gives 10 points,

Talal !T1L'IIHI|}- lan
payments > monthly

Barning capacity - monthly
CXPCNSES 15 A NORo criterk

ETEEdUVETEMTare T
the result of the credit
agency query is a nogo

Probability of
repayment fram credit
agency query = points

criteria
Probzhbillty of
repayment from credit = 3 warnings in the
agency query <b0i5a  credit agency response
10go criteria are @ nogo crileria

Scoring Result

Real Estate Financing
Rule Cluster

Total amount of loans
= collateral value is a
NOgO criteria

Total amount of loans
+ sum of own funds |=
surm of (purchase)
costs is a nogo criteria

CHETOMErS Witk arpilry raranf 15 -
20 percert get 5 poirts, customers

with equity rabi = 2 perzent get 10

prdinls arwd customers wilk = 30
percend ge: 15 ponts

Is tha market value of
the property in the
average range that

gives 10 points

One nogo-criteria
present: rad
(independent of
amount of points)

<120
points: red

>= 120
points: green



Mind the difference between this
approach and the classic object
oriented analysis and design (OOAD)




Credit Agency Rule

S A T2 AL rem 3k In
Prghability ol v resalt of the cred L
SR R s T

CFICEFIE
D I Tl T —
repayment from credin > Fwarrings inthe
agency guery < 2%isa  credit EEency responsa
nogu Lriteria are 5 nego crileria

repaymert feam credi
HEEncy query = points

"-\..\l'.""l
%
h
h-
\
Applicant Rule Cluster 5
2 2 Epplicants from Munich \ iy Ry S
et and Hiamblang wif bia G L Scnrlng RESU ['t ‘
AIEEUTIE o7 e 1L E R @ B2 greferred with maqe \\ -
o=k e e i e — = —
poi-ts [= 3 peinia points (= 5 oints) T o O noge-criteria
— T — Ty par el e
{irdepancent of
amourt of points)
H.H_‘
e <120
points: red
—
>=120
e ——— points: green
e waen Al rluster resulrs
e are availakle we can
Mﬂnth Iy Ca SHFIHW __‘__,_.---"""F evilugle lwvwards
AL et ; e e — - EF2EN
RUIECI U'S‘tEr _.__,__ﬂ—"'"_-._-'r Fr’_'__.__._—-'— ——
Arnnnihly brdpel 1ntal mzntaly nan T cEas i
surplus with future DIYMBME. * Moy --_‘_‘_.-
repayments of = 1500  eaming tapacty - monkhiy "_,a--'
FUR gives 10 palprs ERRIEL S e PR L KT ',,#*'
T — ___,..r""
~
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o ’
.f'r-ﬂ'-,
s
-
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o oy oo .ﬂ'fr-
| Real Estate Financing e
\ Rule Cluster L
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& Total armount of loars ﬁ::ﬂ ;‘"',‘r":i’f::; = el
o #eollateral value is a e e g g s i~
= nogo ctaria i riis o T
Iotal arnow nt of loars Isthe rrarket value o
= =zum of owwn funcs 1= tha araparty m the
surm af (purrhase) WEFATE Fanpe That
£o6ts |5 & nogo CFIerfla Ehias 10 pains
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www.innog.com

Twitter: @bitboss
LinkedIn: https://www.linkedin.com/in/michael-ploed/

R S D ti‘}. Get my DDD book at a discount with:
‘poMAIN- I 'ﬁ"'" . 4

"DRIVEN [T .i:'..-';l- https://leanpub.com/ddd-by-example/c/speakerdeck
DESIGN G X
= AP D | = #-I_' (or by scanning the QR code)

Check out https://socreatory.com for DDD trainings with me
(onsite or online as well as in German or English)



