
Workflow Engines
Lovelier than you expect 
and more diverse than 
you think!

@berndruecker



Workflow Engines…

Do you mean BPM?

@berndruecker



Wrong
Perception of „BPM“
(Business Process Management)

@berndruecker



Google for „BPM Frameworks“



Google for „low code“



Models From the Wild…



Models From the Wild…



Models From the Wild…

+



Wrong
Perception of BPM

Complex, strategic
enterprise frameworks

unrealistic
low-code 
promises

proprietary
centralized & 
monolithic

unflexible

@berndruecker

painful



Warning:
Contains Opinion

@berndruecker



mail@berndruecker.io
@berndruecker
http://berndruecker.io/

Bernd Ruecker
Co-founder and 
Chief Technologist of
Camunda

http://berndruecker.io/


Software is 
eating the 
world.

Marc Andreessen, 
Entrepreneur & 
Investor
2011 in „The Wall 
Street Journal“

„

Photo by techcrunch, available under Creative Commons BY 2.0 license.

https://www.flickr.com/photos/techcrunch/29035377473
https://creativecommons.org/licenses/by/2.0/


Change is the only constant

„ We don‘t know what we will need tomorrow.
But we do know that we will need something. 
We have to be able to move quickly!
CIO of a German insurance company in 2019

@berndruecker



And you?



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…
@berndruecker
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Using a workflow engine instead

Workflow Engine

Scheduler

Durable State

Glue Code Credit Card 
Service

REST

Workflow Definition

Workflow Engine:

Is stateful

Can wait
Can retry
Can escalate
Can compensate

Provides visibility

@berndruecker



Adjust credit
limit

Verifiy request

Batch

Business 
Process

e.g.
1 am

Batches are orthogonal 
to the real workflow

Items flow along the
workflow as they come in

e.g.
11 pm



Using a workflow engine instead

Implements the real workflow
Online | faster cycle times
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Workflow engines orchestrate
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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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The challenge are long running tasks = waiting



25

A workflow engine persists state

23

79

51
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Many use cases (real-life examples)
Industry Pilot Lighthouse Broadscale Sample Clients

Cross-Industry

Approvals

Employee Onboarding

Credit Check

Microservices Orchestration

Centralized Workflow Platform

High Throughput

E2E Process Automation

Legacy BPM Replacement

Cloud Native Applications

IT Service Orchestration

Banking & Finance Asset Management

Customer Onboarding

Loan Origination & Decisioning

ATM Provisioning

Enterprise Platform Development

Trading

Risk Management / Fraud Detection

Insurance Audit

Customer Onboarding

Claim Service & Settlement

Policy Underwriting & Contracts

Integrated KYC

Core System Automation

Risk Management / Fraud Detection

Telecommunication Online Systems Integration

New Product Delivery

Cell Tower Provisioning

Order Management

Contracting, Upgrading, Termination

OSS & BSS

Open Network Automation Platform 

(ONAP)

Media & Entertainment
Website Content Delivery

System Process Fallout

Subscription Management

Licensing

Content Distribution

Digital Supply Chain

New Product Development

Fraud Management

Manufacturing &

High Tech
Application prototype

Order Execution

Payments Servicing

Research & Development

Embedded Workflow Automation

Customer Service

Supply Chain



Another interesting Example

@berndruecker



Example

Payment

Seat
ReservationBooking

Ticket
Generation



Architecture

Payment

Seat
ReservationBooking

Ticket
Generation

Kafka

AMQP

REST



Example

@berndruecker

sync



That is hard to implement

Payment

Seat
ReservationBooking

Ticket
Generation

Kafka

AMQP

REST

REST



Process automation can help

Payment

Seat
ReservationBooking

Ticket
Generation

REST



Process automation can help

Payment

Seat
ReservationBooking

Ticket
Generation

REST
Workflow Engine:

Is stateful

Can wait
Can retry
Can escalate
Can compensate



Live hacking



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/ticket-booking-camunda-cloud

https://github.com/berndruecker/ticket-booking-camunda-cloud


But…



Weaknesses

Payment

Seat
ReservationBooking

Ticket
Generation

REST



Weaknesses: Latency creep

Payment

Seat
ReservationBooking

Ticket
Generation

REST

300 ms
1150 + x ms

600 ms

250 ms



Weaknesses: Availabiliy erosion

Payment

Seat
ReservationBooking

Ticket
Generation

REST
99 % uptime

99 % uptime

99 % uptime

96 % uptime



And…
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Can your company
leverage your
hipster architecture?

S
h

u
tte

rsto
ck

You need to
change business
processes and
customer
experience!



@berndruecker

happy 
case

failure
case

Redesign your business process accordingly!

Or some interface
to poll for status

Sync in happy case

Async response



@berndruecker

Redesign your business process accordingly!



Example

Payment

Seat
ReservationBooking

Ticket
Generation

REST

Simulate synchronicty by waiting
(callback or polling)



Synchronous
Facade

Blocking Call



Push the facade towards the edge as far as possble

Payment

Seat
ReservationBooking

Ticket
Generation

REST



Long running services allow
to assign responsibility correctly

@berndruecker



Example

Order Payment
Credit
Card

Retrieve
Payment

@berndruecker



Example

Order Payment
Credit
Card

Retrieve
Payment

Rejected

@berndruecker



Example

Order Payment

If the credit
card was 

rejected, the
customer can
provide new

details

Credit
Card

Retrieve
Payment

Rejected
Rejected

@berndruecker



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

@berndruecker



Long running services

Order Payment
Credit
Card

@berndruecker
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Extending Payment Options

@berndruecker
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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



Let‘s talk about
Event-Driven Architecture



Example

Checkout

Payment

Inventory

Shipment

@berndruecker



Order
Placed

Payment
Received

Goods
Fetched

Notification

Event-driven
@berndruecker

Checkout

Payment

Inventory

Shipment



Peer-to-peer event chains

Checkout

Payment

Inventory

Shipment

Order 
placed

Payment 
received

Goods
shipped

Goods
fetched

@berndruecker



Peer-to-peer event chains

Checkout

Payment

Inventory

Shipment

Order 
placed

Payment 
received

Goods
shipped

Goods
fetched

@berndruecker



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

@berndruecker



Peer-to-peer event chains

Checkout

Payment

Inventory

Shipment

Fetch the goods
before the
payment

Goods
fetched

Order 
placed

Payment 
received

Goods
shipped

@berndruecker



What we wanted

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

@berndruecker

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

Event Bus

A
B

Service 
B

C

Service 
C

D
E

F

Service 
D

G

Service 
…

Service 
…

Service …

Service 
…

Service …

Service …

Service 
…

@berndruecker



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

Orchestration

Checkout

Payment

Inventory

ShipmentPayment
received

Order 
placed

Retrieve
payment

@berndruecker

Decide about
responsibility!



Order

Orchestration

Checkout

Payment

Inventory

Shipment

Order 
placed

Retrieve
payment

It can still be messaging!

@berndruecker



Order

Checkout

Payment

Inventory

Shipment

Stateful orchestration

This orchestration
requires state

@berndruecker

Every service can be
long running



Order

Checkout

Payment

Inventory

Shipment

@berndruecker



Now it is easy to change the process flow

@berndruecker



Processes are domain logic that live inside boundaries

@berndruecker
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Want to learn more?

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

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

• Workflow engines solve hard developer problems
• Workflow engines can orchestrate anything in a developer-

friendly way
• Being able to implement long-running services improves your 

architecture
• Executable process models increase business agility
• Event-driven choreography is not a magic cure
• Orchestration works in harmony with modern architectures
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Code, code, code…
@berndruecker



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/

