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Microservices
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Stich together business capabilities and processes
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Credit Card 
Handling

Payment
RESTOrder 

Fulfillment

REST

DBPaymentId Amount Status

1 100 $ Collected

2 125 $ Open

Reporting of
overdue payments

{script}

Fixing open 
payments

Scheduler to
process open 
payments

Dang it – we
need a date!

…to be continued…



Using a workflow engine

Workflow Engine

Scheduler

Durable State

Glue Code Credit Card 
Service

Workflow Definition

Workflow Engine:

Is stateful

Can wait
Can retry
Can escalate
Can compensate

Provides visibility



Warning:
Contains Opinion
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mail@berndruecker.io
@berndruecker
http://berndruecker.io/

Bernd Ruecker
Co-founder and 
Chief Technologist of
Camunda

http://berndruecker.io/


Camunda
• Source-Available & Developer Friendly

• Supports BPMN

• Mature tooling, widely adopted

• On-prem or cloud

• http://camunda.com/

http://camunda.com/


https://github.com/berndruecker/flowing-retail/blob/master/rest/java/payment-
camunda/src/main/java/io/flowing/retail/payment/resthacks/PaymentRestHacksControllerV3.java

https://github.com/berndruecker/flowing-retail/blob/master/rest/java/payment-camunda/src/main/java/io/flowing/retail/payment/resthacks/PaymentRestHacksControllerV3.java
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Long Running Capabilities

Solve Problems

Long 
Running

Technical

Process
Automation



Going reactive!



Example

Checkout

Payment

Inventory

Shipment

@berndruecker



Order
Placed

Payment
Received

Goods
Shipped

Notification

Event-driven & Reactive
@berndruecker

Checkout

Payment

Inventory

Shipment



But there is also trouble in the event-driven land!

Event chains that
implement processes

Implementing
long running behavior



Peer-to-peer event chains

Checkout

Payment

Inventory

Shipment

Order 
placed

Payment 
received

Goods
shipped

Goods
fetched
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Peer-to-peer event chains

Checkout

Payment

Inventory

Shipment

Order 
placed

Payment 
received

Goods
shipped

Goods
fetched
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The danger is that it's very easy to make 
nicely decoupled systems with event 
notification, without realizing that you're 
losing sight of that larger-scale flow, and 
thus set yourself up for trouble in future 
years.

https://martinfowler.com/articles/201701-event-driven.html
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Phil Calcado at QCon NYC 2019

https://twitter.com/pcalcado


Notification

Checkout

Payment

Inventory

Shipment

Pinball Machine Architecture

„What the hell 
just 

happened?“

@berndruecker



Peer-to-peer event chains

Checkout

Payment

Inventory

Shipment

Order 
placed

Payment 
received

Goods
shipped

Goods
fetched

Fetch the goods
before the
payment
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Peer-to-peer event chains

Checkout

Payment

Inventory

Shipment

Fetch the goods
before the
payment

Goods
fetched

Order 
placed

Payment 
received

Goods
shipped
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What we wanted

Photo by Lijian Zhang, under Creative Commons SA 2.0 License and Wikimedia Commons / CC BY-SA 4.0
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Choreography

https://www.flickr.com/photos/23447193@N06/7849857232
https://creativecommons.org/licenses/by-sa/2.0/
https://commons.wikimedia.org/wiki/File:Moshing_BMTH_RAL_2013.jpg
https://creativecommons.org/licenses/by-sa/4.0/deed.en


Why is it so tempting?

Service 
A
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Why is it so tempting?

Service 
A

Event Bus

A
B

Service 
B

C

Service 
C

D
E

F

Service 
D

G

Service 
…

Service 
…

Service …

Service 
…

Service …

Service …

Service 
…

Adding is easy!

You can „buy“ a shorter
initial time-to-value

by choreography. 

It yields in technical debt.

@berndruecker



Order

Decide about responsibility

Checkout

Payment

Inventory

ShipmentPayment
received

Order 
placed

Retrieve
payment
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Order

Decide about responsibility

Checkout

Payment

Inventory

ShipmentPayment
received

Order 
placed

Retrieve
payment

@berndruecker

This is
choreography

This is
orchestration



Order

Decide about responsibility

Checkout

Payment

Inventory

Shipment

Order 
placed

Retrieve
payment

It can still be messaging!
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Order

Checkout

Payment

Inventory

Shipment

Stateful orchestration

This orchestration
requires state

@berndruecker



Long Running Capabilities

Solve Problems

Long 
Running

Process
Automation



Order

Checkout

Payment

Inventory

Shipment
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Glue code (e.g. Java)

https://github.com/berndruecker/flowing-
retail/blob/master/kafka/java/order-
zeebe/src/main/java/io/flowing/retail/kafka/or
der/flow/FetchGoodsAdapter.java

https://github.com/berndruecker/flowing-retail/blob/master/kafka/java/order-zeebe/src/main/java/io/flowing/retail/kafka/order/flow/FetchGoodsAdapter.java


Now it is easy to change the process flow

@berndruecker



Long Running Capabilities

Solve Problems

Long 
Running

Technical

Process
Automation



Long Running Capabilities

Solve Problems

Long 
Running

Technical

BusinessProcess
Automation



Example

Order Payment
Credit
Card

Retrieve
Payment

@berndruecker



Example

Order Payment
Credit
Card

Retrieve
Payment

Rejected
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Example

Order Payment

If the credit
card was 

rejected, the
customer can
provide new

details

Credit
Card

Retrieve
Payment

Rejected
Rejected

@berndruecker



Example

Order Payment

If the credit
card was 

rejected, the
customer can
provide new

details

Credit
Card

Retrieve
Payment

Rejected
Rejected
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Payment
failed

Who is responsible?

Order Payment

If the credit 
card was 

rejected, the 
customer can 
provide new 

details

Credit
Card

Retrieve
Payment

Rejected
Payment
received

@berndruecker



Payment
failed

Long running services

Order Payment
Credit
Card

Retrieve
Payment

Rejected
Payment
received
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Long running services

Order Payment
Credit
Card
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Extending Payment Options
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Extending Payment Options

begin commit

{local TX}

Customer Credit Service

begin commit

{local TX}

Credit Card Service

@berndruecker



Distributed transactions using compensation *

Compensation

@berndruecker



Long Running Capabilities

Solve Problems

Long 
Running

Technical

Business

Transactions, 
Saga

Process
Automation
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Order

Checkout

Payment

Inventory

Shipment

@berndruecker

The workflow is domain logic as part of the service

@berndruecker



Graphical models?

@berndruecker



Clemens Vasters
Architect at Microsoft

http://vasters.com/archive/Sagas.html

https://twitter.com/clemensv
http://vasters.com/archive/Sagas.html
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Architect at Microsoft
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BPMN
Business Process

Model and Notation

ISO Standard

@berndruecker



Living documentation for long-running behaviour
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Visual HTML reports for test cases
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BizDevOps

@berndruecker



Long Running Capabilities

Solve Problems

Long 
Running

Technical

Business

Transactions, 
Saga

Process
Automation

@berndruecker

Visibility



Process & consistency
decisions need to be
elevated to the
business level! 
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Recap: Workflow engines orchestrate anything

Straight through processing

Human Task Management

Orchestrate …

Microservices RPA bots

Functions, 
Code, …

Decisions
(e.g. DMN Tables)
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Recap: The challenge are long running tasks = waiting
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Recap: A workflow engine persists state

23

79

51
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Decentralized workflow engines with flexible architecture options

Service A

CamundaCockpit

Spring Boot

Service B

Camunda

C#
Client

Service C

Node.js
Client

Camunda
Cloud



Recap

• You need capabilities for long running behavior for 
technical and business reasons

• Workflow engines are a great fit – make sure you use a 
developer friendly one

• Balance Orchestration (coordination) and choreography
(reactive)

@berndruecker



Want to learn more?

https://learning.oreilly.com/get-learning/?code=PPAER20

https://learning.oreilly.com/get-learning/?code=PPAER20


Thank you!

@berndruecker



mail@berndruecker.io
@berndruecker

https://berndruecker.io

https://medium.com/berndruecker

https://github.com/berndruecker

https://www.infoq.com/articles/events-
workflow-automation

Contact:

Slides:

Blog:

Code:

https://www.infoworld.com/article/3254777/
application-development/
3-common-pitfalls-of-microservices-
integrationand-how-to-avoid-them.html

https://thenewstack.io/5-workflow-automation-
use-cases-you-might-not-have-considered/

mailto:mail@berndruecker.io
https://berndruecker.io/
https://medium.com/berndruecker
https://github.com/berndruecker
https://www.infoq.com/articles/events-workflow-automation
https://thenewstack.io/5-workflow-automation-use-cases-you-might-not-have-considered/

