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Warum Microservices?
(in der Lehre und Uberhaupt)

Was Ist der Microservice Dungeon?

Wofur eine Version 2.07?
(6 Design-Fehler)

Fazit und Ausblick
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Microservices?

(in der akademischen Lehre und tberhaupt)
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Unabhangig deployte Services

|.d.R. asynchrone Kommunikation

4

Entwicklungsteams
Ermoglichen schnelles

Erlauben



Relatives Interesse (0-100)

Popularitat von Microservices

Google Trends (Topics 2010-2025)
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Hype Cycle for Application Architecture and

Development, 2020

4

Hypothesis-Driven Development
Digital Integration Hub —
|
|

Multiexperience Development
Platforms

Hybrid Application Platform

Microservices are

Event-Driven Architecture (EDA)

Composable Enterprise
Al-Augmented Development —

Serverless Architecture In-Memory Data Grids

Microapps

Graph APIs Native Cross-Platform
Frameworks

Quality Engineering Behavior-Driven Development

in the Trough of
Disillusionment

»
(:) — Progressive Web Apps
= — Virtual Assistants
g Packaged Business Capabilities Cloud-Native LbAp
[ Application Chatbots
& Architecture Miniservices
o Mediated API Pattern
Full Life Cycle API Management
Mesh App and Service Architecture
M = 5 — Citizen Developers
Icrosewlces |\l— Reactive Programming
L Augmented Reality
Bots
As of July 2020
. Peak of 3 = :
Innovation Inflated Trough of Slope of Plateau of
Trigger 22 Disillusionment Enlightenment Productivity
- Expectations = :
>
time
Plateau will be reached:
O less than 2 years @ 2to5years @ 5to 10 years A more than 10 years &® obsolete before plateau

Source: Hype Cycle for Application Architecture and Development, 2020, 31 July 2020 (G00450406)

4 @ 2021 Gartner, Inc. and/or its affiliates. All rights reserved. Gartner is a registered trademark of Gartner, Inc. and its affiliates.

Gartner
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Trial @

We are seeing an uptick in adoption of microservices as a technique for distributed system design,
both in Thoughtworks and in the wider community. Frameworks such as Dropwizard and practices like
declarative provisioning point to a maturing of the technologies and tools. Avoiding the usual monolithic
approach and being sympathetic to the need to replace parts of systems individually has important
positive implications for the total cost of ownership of systems. We see this as having greatest impact
in the mid-to-long term, specifically with respect to the two-to-five year rewrite cycle.

Trial @

Trial @

Assess @

Microservices, often deployed out-of-container or using an embedded HTTP server, are a move away
from traditional large technical services. This approach trades benefits such as maintainability for
additional operational complexity. These drawbacks are typically addressed using infrastructure
automation and continuous deployment techniques. On balance, microservices are an effective way of
managing technical debt and handling different scaling characteristics especially when deployed in a
service oriented architecture built around business capabilities.



Was man vorher nicht weil3:

der Zusatzaufwand

Dev Env

Komplexe Technologie
Prod-Infrastruktur
EDA & Transaktionen
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Was Ist der
Microservice Dungeon?



Dungeon Game: Robots & Planeten
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Aktuelle Architektur MSD 1.0

Robot

P —

Trading | Gamelog

Apache Kafka

16



~175 Studierende

17 Veranstaltungen

3 Studiengange

1 Peer-Reviewed Paper

Seit 2024 Teil von EFRE-Projekt



Woflur elne

Version 2.07?
(6 Design-Fehler in V 1.0)



Player-Services sind Burger 2. Klasse
Fehlende Governance

Nicht genug Uber Domane nachgedacht
Getaktete Event-Verarbeltung

Mix aus synchron & asynchron

,Wird schon alles gut gehen”

19



1) Player-Services: Blrger 2. Klasse

Die VOL L STANDIGE Architektur von MSD 1.0 (immer noch vereinfacht) 20



Deployed in Kubernetes-Cluster v’

Uberwacht von Infrastruktur-Monitoring

. . nur an
Senden Kommandos / Queries via REST Game

Nehmen Kommandos / Queries via nur von
REST entgegen eigenen Uls

_ _ nur via
Konsumieren Events von Kafka-Topic Rabbit MQ

Produzieren Events flr Kafka-Topic




n


https://commons.wikimedia.org/w/index.php?curid=74523791

MSD resembles a microservice
landscape, like e.g in e-commerce, as

MSD Is supposed to be to work with. This Is
why it comes In the shape of a

There will be cases when (1) and (2) clash with

each other. If so, should rather be
made In the area of . rather than

IN the realism of Its microservice architecture.

23



=> Erlaubt es wieder, gemal’ DDD
von der ,Fachlichkeit” aus zu denken

24



4) Getaktete Event-Verarbeitung ...

Rege|nerating

| m\

Mining

Fighting
Repairing

Moving_-

- ) Player Spielrunde
(15 — 60s)
Trading / Commands

insgesamt
100 — 300 Runden

25



4) ... macht Game zum Orchestrator

a2 —_
m Game —
Tpaers

L _ =i ——%

et T .-

Viel Wissen uUber
Robot, Map und
Trading

Robot

leitet Kommandos (sortiert) weiter
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5) Mix aus synchron & asynchron

Robot

i

>

| |
‘ roundStert]léﬁ : roundStatus
! : | »end”

[ | . ]
Apache Kafka
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Wie geht synchrone Architektur?

/

o
mach ! Service B ‘
——

/ N
dann mach
mach ! du JENES!
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Asynchrone / Event-getriebene Architektur

(ich mache
jetzt ) ‘

(dann kann ich jetzt
machen) .

Service B

AN
- 11

Service A :
1 (ich mache .
A 11 jetzt JENES)

|

0

: I |
YlstmltI

11
(2] T
Ich habe : :

Il Ich habe

1 gér@cht

Message Broker (z.B. Apache Kafka)

DEM DA
fertig |

Ich bin mit I
DEM DA fertig '

gemacht

Ich habe JENES
gemacht

v
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GewoOhnungsbedurftige Denkweise

Transaktionen durfen keine Service-

Grenzen uberspannen
=> Korrekturen sind aufwandig

Saga-Pattern

Folge-Transaktionen & -Events als ,Corrective
Actions”

30



In der Industrie: SAGA vermeiden
1) Mix synchron / asynchron ...

. Zahlungs-
mittel OK?

. Ja“ | -
- Payment

/I\ I

|

| Zahlung ist
[ . autorisiert
|

Message Broker (z.B. Apache Kafka)
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In der Industrie: SAGA vermeiden
1) ... oder so:

. Zahlungs-
mittel OK?

. Ja“

Order > Payment
. Zahlungs-
mittel OK?
® -

‘ Neue Bestellung
(Kunde kann zahlen ©)

Message Broker (z.B. Apache Kafka)

32



In der Industrie: SAGA vermeiden
2) Pragmatische Fachprozesse

0

.
Die 0,01% der Falle, wo das

Ware zwischendurch
ausverkauft?

Annahme: Lagerverwaltung
kann immer nachbestellen

nicht stimmt, werden manuell
geregelt

Message Broker (z.B. Apache Kafka)

S9



3b. R123 not on
planet // cannot

load ressource

3. <n> units ore -
loaded on R123 il

1. Robot R123
intents to mine
on planet P456

2. Resources
excavated on P456,
ready to be picked up ("’ =
by R123

2D. No resources

excavated on P456
for R123, due to ..
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1. Intent to
upgrade robot
R123 with ...

2b. Intent to
upgrade robot R123
FAILED (no money)

2a. Upgrade
Voucher for
R123 purchased

3a. Upgrade Voucher
for R123
successfully applied

3b. Upgrade Voucher for
R123 CANNOT BE

APPLIED (robot doesn't

fit, no spacestation, etc.)




6) ,,Wird schon alles gut gehen*

Problem im Robot-Service

\_/\ 2

‘
—>

\ I | I
‘ Apache Kafka

AN
: |
- | >  Game — >
— | [ i
| ] ' |
| Rabbit ViGN ] : : Trading | :
| I I
: ‘ | A [ | I‘
’ | roundStatus : ' I : roulidStatUS
" I [
I uend ’ ‘I I I ,,end“
|
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Keln Event versendet

irgendein Event Robot
————————————————— >

Transaktion

Business-Logik abgeschlossen,
aber Event nicht gesendet \>\




Event vorellig gesendet

irgendein Event
_________________ > Robot
Transaktion
Event gesendet, aber Business-
Rollb’ac/k Logik nicht abgeschlossen
, > P

Ro:sack

Zeit

38




L OSUNG: Outbox-Pattern

irgendein Event

_________________ > Robot
Transaktion
ack Q.
KRollback

|
—Rollback :
|

Apache Kafka

S9



Fazit und Ausblick



Deployed in Kubernetes-Cluster v v

Uberwacht von Infrastruktur-Monitoring \/ X

. e "

Nehmen Kommandos / Queries via nur von nur von
REST entgegen eigenen Uls eigenen Uls

Konsumieren Events von Kafka-Topic v v

\/ ohne Topic-
Ownership

Produzieren Events flr Kafka-Topic




 [vesonzo

Player-Services sind Burger 2. Klasse

Fehlende Governance

Nicht genug Uber Doméane nachgedacht

Getaktete Event-Verarbeitung
Mix aus synchron & asynchron

,2Wird schon alles gut gehen”




Implementierung lauft gerade
Fertigstellung bis Anfang 2026 geplant

Einsatz in ...

BA WASP ,Microservices und Event-getriebene
Architektur®

Innofaktur-Events
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