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Building microservices systems
with the Axon platform

Frans van Buul
Evangelist @ AxonlQ
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Setting the stage:
Microservices
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Additional

Complexity
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Scalability

Additional Complexity
of running a properly designed
microservices system
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Scalability

Additional
complexity
of running a
"distributed monolith"
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Getting to to good place

* Ensure you cut the right
boundaries between
microservices.

Scalability

- Start developing a structured
monolith, evolve towards
microservices.
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Getting to the good place

* Ensure you cut the right CQRS
boundaries between « Event Sourcing
microservices. DDD

- Start developing a structured
monolith, evolve towards « Location transparency
microservices.

Axon
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Agenda

* Ensure you cut the right CQRS
boundaries between « Event Sourcing
microservices. DDD

1. Concepts
- Start developing a structured

monolith, evolve towards « Location transparency
microservices.

Axon

2. Coding
@Frans_vanBuul
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Concepts

AxonlQ frans.vanbuul@axoniq.io @Frans_vanBuul



mailto:frans.vanbuul@axoniq.io

CQRS

Command Query Responsibility Segregation
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Request may express

N on- C Q R S y ::eri]r;tte;]ri\rt] ;o change/do

* Ainquiry for
information

Domain model .
* A mixture

Requests ,

[ Interface J
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Request may express:

N on- C Q R S y ::grri]r;tte;]ri\rt] ;o change/do

* Ainquiry for

. information

Domain model :

* A mixture

Model tends to be:

* Optimized for writing/
maintaining integrity

* By keeping it
normalized and

avoiding redundancy
[ Interface J
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Non-CQ RS Queries (just retrieving info)

* need to combine data
from many objects
« as aresult, are likely to
become complex
* expensive to execute
* hard to maintain

Domain model

SELECT TaxonName2.FullTaxonMName, Locality. Latitude, B
Locality.Longitude FROM (CollectionObject) INNER JOIN b
({{CollectionOhject AS CollectionObject2) INNER JOIN {{Detemnination [ ]
AS Determination2) INNER JOIN (TaxonMName AS TaxonMName2) ON
TaxonName2.TaxonNamelD = Detemrmination2. TaxonNamelD) ON
Detemmination2.BiologicalOhjectlD =
CollectionObject2.CollectionObjectiD) INNER JOIN ({CollectingEvent
AS CollectingEvent2) INNER JOIN {Locality) ON Locality.LocalitylD =
CollectingEvent2.LocalitylD) ON CollectingEvent2.CollectingEventlD =
CollectionObject2.CollectingEventiD) ON
CollectionObject2.CollectionObjectiD =
CollectionObject.CollectionOhjectiD WHERE

({{{{TaxonName2 FullTaxonName IN{'Rana blairi', 'Rana
catesheiana®))) AND ({{Locality.Latitude BETWEEN 37.8 AND 39.4
AND Locality.Longitude BETWEEN 94.8 AND 96.0))))
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Core CQRS ideas

* Queries could be simplified by storing a copy of the data in a
form easily queryable ("materialized view" or "projection").

* In many cases, updating the query models can happen
asynchronously from processing the transaction ("eventually
consistent").
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CQRS

Command Projections
model
W

Events
Comman:jk x' Queries

{ Client
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Read models (a.k.a. "projections")

Projections

Optimized for the specific read use-
cases (e.g. screens, APl methods)

Many separated ones instead of one
big one.

Use various technologies
(RDBMS, Elastic, NoSQL etc.)
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Projections are natural,

autonomous microservices!

Command Projections

model

AN

Commands \_ // Queries

=
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Domain-Driven Design (DDD)
"Aggregates”
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Domain-Driven Design

Strategic level Building blocks

* Make software containing o Agg regate

explicit models t.hat * Entity vs. Value Obiject
represent domains. .
* Repository

* Tackle complex business .
P » Service

domains. * Anti-Corruption Layer
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An entity-relationship diagram can get pretty large if you are building a complex application.
Some contain hundreds or even thousands of tables.

Source: http://en.tekstenuitleg.net/articles/software/database-design-tutorial/creating-an-entity-relationship-diagram-(erd)

AxonlQ frans.vanbuul@axoniaq.i @Frans_vanBuul



mailto:frans.vanbuul@axoniq.io

An entity-relationship diagram can get pretty large if you are building a complex application.
Some contain hundreds or even thousands of tables.

Source: http://en.tekstenuitleg.net/articles/software/database-design-tutorial/creating-an-entity-relationship-diagram-(erd)
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Thinking Iin aggregates

- Start thinking about your domain model in Java (not tables).

* Do not
* connect everything to everything
* create classes with just getters/setters

* Instead, design aggregates:
- Smallish object graphs considered a unit for persistence/consistency.

* Responsible for their own consistency, and able to enforce it. Have
business logic!

+ Often contain copies of data stored in other aggregates.
* May indirectly refer to other aggregates.
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/ Customer aggregate \

J

K Product aggregate \

/ Order aggregate \ \

)/ -
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[ Customer aggregate \

Aggregates are

natural
microservices!

J

K Product aggregate \

/ Order aggregate \ \

\_
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DDD aggregates + CQRS give great guidance

for potential microservices boundaries

Command Projections

model

AN

Commands \_ // Queries

=
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Event Sourcing
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How to store aggregates?

Regular way Event sourcing way
* Persist state in database * Store a history of everything
(CRUD). that happened.
* Often using done using an * Calculate 'current state'
ORM framework. based on that history when
needed.
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Sounds weird?
Think about bank accounts

"Regular" way Event sourcing way
* UPDATE the balance of an * When a payment is made,
account when a payment is store the details of that
made. transaction as such.
 Overwrite the previous

| * Calculate the balance as a
values. derived valu
« Want to know what

happened? Check the logs.

This is the "normal" way!
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Event Sourcing

treating any aggregate like a bank account
(storing events rather than outcome), even
when it models something else
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Why use event sourcing?

Business reasons Modeling+technical reasons
. Auditing /compliance/ * Single source of truth
+ Natural match with business
processes
* Data mining, analytics:
value from data - Guaranteed completeness of raised
events
@ 7o e s * No need for separate log statements
?:ting v;/ith a b;mch of auditgrs right now. ° Replay into new read models (CQRS)
anks to even slo:-,ir;I:%;r]eze ;)
s e CODOTOODQ
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Better together!

CQRS provides a way to efficiently read information from
(multiple) event-sourced aggregates

E— ES

ES provides
- A standard way to asynchronously update CQRS query models.
z An easy way to initialize new query models

CQRS
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AXxon

platform to create microservices using CQRS, ES and DDD in Java
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Axon = Axon Framework +

Application-specific code

Axon Server

Event Store

Axon
Framework

\ Axon-based applications/microservices /

Open source Java framework
(Apache?2)

Implements DDD, CQRS,
ES, location transparency

AxonlQ frans.vanbuul@axoniq.io

Command, Event
and Query Router

Axon Server

Built-for-purpose event store and
messaging platform

Open core

Optional for Axon Framework

@Frans_vanBuul
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Live coding domain: Gift Cards

- Gift cards get issued at
a certain initial value.

* Each time they are
used to buy something
("redeemed") the
remaining value is
adjusted.

Source: https://en.wikipedia.org/wiki/Gift_card
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Do it yourself:

https://axoniq.io/download

I'll push my code to:

https://github.com
/fransvanbuul/gotober2018
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