Work{low Engines
Lovelier than you expect
and more diverse than

you think!




Work{low Engines...

Do you mean BPM?

@berndruecker



Wrong
Perception of ,BPM”

(Business Process Management)

@berndruecker



Google for ,BPM Frameworks”
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oogle for ,low code”

low code B
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Models From the Wild...




Models From the Wild...
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Wvoij
Perception of BPM

(omplex, Shfad’egic
enterprise frameworks

centralized &
mownolithic

unrealistic
low-code

PYomiSes

proprie’mry

un{lexible

@berndruecker
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OREILLY

Practical
Process
Automati

el "f?%é 3

Bernd Ruecker

(o-founder and
Chie} Technologis’r o}
(ﬂW‘MV\Aa Jakob Freund and Bernd Ricker

REAL-LIFE

BPMN

Includes an introduction to DMN

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

Analyze, improve and automate your business processes

CAMUNDA


http://berndruecker.io/

Software is
eating the
world.

Marc Andreessen,
Entrepreneur &
Investor

2011 in, The Wall
Street Journal”

, available under


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

Change is the only constant
) Aq:l Hy

We don’t know what we will need tomorrow.
But we do know that we will need sow\e{'king.
We have to be able to move quickly!

(lo o{ a German insurance company in 2019

@berndruecker






(redit Card
Handﬁng

~ Scheduler to

PYO(CSS OPCV\

order REST K
Ful{illmen{’ Po\ymevd' S ‘

Paymentld | Amount Status DB paymeVd’S
Collected \
Open
Dang it — we {S(Y‘Pﬂ
need a datel Fixing open
payments

</>

KePoH’in o{

overdue Pnymevﬂ’s

...1o be continued...

@berndruecker



Vsing a workflow engine instead

Workflow Engine

Workflow Definition

@

Scheduler

Durable §tate

- (YesdiJ( .(md
ervice

Work{-low Engine:

Is stateful

(an wait

(an retry

(an escalate
(an compensate

Provides visibilit y

@berndruecker



<I> | —>| Verifiy request | ——> Ajust credit J
limit

—~—

——'

—

Batch s Batches are orthogonal
——'

to the real work{low

Business Items {low along the
Process workflow a they come in



Vsing a workflow engine instead

Implements the real workflow
online | faster cycle times




Work{low engines orchestrate

Can be processed

E automatically? {%} {%}

Create Add application Send

Validate order customerin ! )
CRM to legacy system confirmation

no

S

Process
application
manually

22 CAMUNDA



Work{low engines orchestrate amy’(kimg

orchestrate ...
raetrate Straight through processing
Microservices RPA bots
o)
Send

confirmation

Can be processed
automatically?

e
Create

customer in
CRM

B

Validate order

Add application
to legacy system

Functions,
(ode, ..

Decifions

(e-9- DMN Tables)

no

2

" Process
application .

manually

Human T ask Mav\aqemevﬂ’

CAMUNDA

23



The challenge are long running tasks = wai’(iv\q

=
Validate order

JO ne
=

Add applicati
0 legacy syst

Can be processed
automatically?

e
Create
customer in

CRM

Send
confirmation
™\

no ; '
& Process
application
manually

AN
/

on
t em

24 CAMUNDA



A workflow engine persists state

Can be processed
E automatically?

e
Create
Validate order customer in

CRM

B
Add application
to legacy system

{;@

Send
confirmation

no

& Process

application
manually

25

CAMUNDA



Many use cases (real-life examples)

Industry Pilot Lighthouse Broadscale Sample Clients

Approvals Microservices Orchestration O omation :

PP ) X Legacy BPM Replacement R A &

Cross-Industry Employee Onboarding Centralized Workflow Platform Cloud Native Applications Red Bull @FITHESS Ministry

Credit Check High Throughput _ s s

IT Service Orchestration
Customer Onboarding Enterprise Platform Development & Santander ~ BlueStep

Banking & Finance Asset Management Loan Origination & Decisioning Trading ( Banks

ATM Provisioning

Risk Management / Fraud Detection

E DAB
BNP PARIBAS

NatWest

Insurance

Audit

Customer Onboarding
Claim Service & Settlement
Policy Underwriting & Contracts

Integrated KYC
Core System Automation
Risk Management / Fraud Detection

ﬁ M [TRANSAMEMCA"

GENERALI

ING & Allianz ()

Telecommunication

Online Systems Integration

New Product Delivery
Cell Tower Provisioning
Order Management

Contracting, Upgrading, Termination
OSS & BSS

Open Network Automation Platform
(ONAP)

AT&T P

Mobile-
0O,

-
UNIVE;SAL

—J- amdocs

(W)

Subscription Management

Digital Supply Chain

WARNER MUSIC UNIVERSAL MUSIC GRC =

Website Content Deliver viacom
Media & Entertainment y Licensing New Product Development Tﬁbc @’clcgmph
System Process Fallout e
Content Distribution Fraud Management
uliTsy
) Order Execution Embedded Workflow Automation {\ AUTODESK InTuIt
M%%ufacturlng & L A q CAMUNDA
Application prototype Payments Servicing Customer Service

High Tech

Research & Development

Supply Chain



nother intere

Ticket & reservation

How would you like to receive your ticket?

Please note:

You arer

reserve a seat now

Reservation of | 1 seat

Outward journey Mo, 09.09.2019
15:37  Berlin Hof (1
M

City-Ticket

5,90 EUR

ncerning re:

4,50 EUR

ODummeEanAG | SEnoe | GTC | Temscrise | Prmc | wssuscreramom

Die Bahn
OnlineTicket
Fahrkarte ICE

Normalprels (Einfache Fahrt)

Erw:1,mit1BC(50)  Kinder 0
Kain

Ulm
VIA: (ICE:K* LM* UL)
t ICE

ahrt
Umtsusch Erstattung ab dem 1. Geltungstag: 15 Euro,
Zahlungspositionen und Preis
Krodkatanzahiung Fostionen GBCD 1234 WXYZ 1
arpe GEF1 0A
06.11.2005

BahnCard 1234

08.11.2008

@berndruecker



Example

<>

-7 N \ - ;-’r§ S
. / ea

—( Booking ) -_— \, Reservation ]

~ —_ ~

\ -
( Payment )

N o

-~ ~

Ticket N\

Generation J
N o -



Architecture

. A / feat M
/> I( Booking - \, Reservation J

/
SN — - Katka =~ = -
S

-~ N
(Paymen’(\
\_,/

Ticket N\

Generation J
~ -



on the train,

Order and receive
cket by post

You aren't travelling?

Reservation of | 1 seat

Ticket & reservation

Outward journey Mo, 09.09.2019
in Hbf (tief)

Ticket, 2. class
1

City-Ticket

oun

5,90 EUR
Postage

4,50 EUR

ODummeEanAG | SEnoe | GTC | Temscrise | Prmc | wssuscreramom

Jie Bahn

OnlineTicket

Siighert o714
Normalprels (Eintache Fahrt)
Kiasse

Erw:1,mit1BC(50)  Kinder 0
Kain

Ulm
VIA: (ICE:K* LM* UL)
t ICE

Hintahrt

Umtsusch Erstattung ab dem 1. Geltungstag: 15 Euro,

Zahlungspositionen und Pr

Krodkatanzahiung GBCD 1234 WXYZ 1
arpe GEF1 0A

06.11.2005

@berndruecker



That is hard fo implement

. A / Seat
/> I( Booking - \, Reservation J

REST Y _ ’\Ka{,m -_ -
) |

-~ N

( Payment \
N o /

Ticket N\

Generation J
~ -



Process automation can help

5N ~ T~

Seat M

. \ _ /
<> —’< Bookmq J -— \ Reservation 4
~ \

R ( Payment
™y

N -

~y

b} 7~

' ( Ticket N\
Generation J

~ o -




Process automation can help

5N ~ T~
,( N t St > Workllow Engine:
</> Booking J _— \, Reservation J {' 6

\ e R Iy stateful

( Payment )

N -
=~ (an wait
Ticket
( Generation J (MV\ YC‘{'Y”
~ o -

(an escalate
(an compensate







(amunda

* Source-Available & Developer Friendly
* Supports BPMN
* Mature tooling, widely adopted

* On-prem or cloud

* hitp://camunda.com/

$20M+ 55%+ 94%+

4 CAMUNDA 2019 Revenue Y/Y Revenue CAGR Renewal Rate

f 2008— T
' 200+ 100,000+ 300+

Employees Community Members Enterprise Customers

Founded



http://camunda.com/

O

H berndruecker / ticket-booking-camunda-cloud

©

Reserve Seats

%end 'retrieve

payment’
command

Wait for
‘payment
retrieved’ event

TicketBooking

seat could not be
reserved

Booking cancelled

o7

Generate Ticket

Including retries if REST
API is not available

—O

Booking
succeeded

gRPC
(Pub/Sub Engine)

Seat Reservation Payment

Ticket Generation

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



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




Weaknesses

<>

R

-

. \ / feat M
—( Booking ) -_— \, Reservation ]

eT NS _ - ~=-
\ S

(Paymevd’\

\_/l

-~ ~

Ticket N\

Generation J
N o -



Weaknesses: Lad’emcy creep

5o +xms , * - oo 4 - Seod" \

| \
/> . ( Booking J \, Reservation J

KEST N - 600 ms -~
\ oo
\

( Payment
N o /

~T~
Z30 m Ticket N\

Generation J
~ o -



Weaknesses: Availa(oiliy erosion

T~ ~T ~

/ Seat

ces . \ \ . +.
</> .< Booking J \, Reservation J 99 e uptime

96 %, uptime \ ™~
( Payment ) 99 %, uptime
N o

~T~
Ticket N\

Generation J 99 %, uptime
~ o -



And...




Ticket & reservation

Outward journey Mo, 09.09.2019
in Hbf (tief)

Ticket, 2. class
1

City-Ticket

on the train, oun

Order and receive 5,90 EUR
cket by post Postage

You aren't travelling?

Reservation of | 1seat 4,50 EUR

ODummeEanAG | SEnoe | GTC | Temscrise | Prmc | wssuscreramom

Hinweis

@berndruecker




(an your company
levemqe your
hipster architecture?

You need to
change business
processes and
customer
experience!

w

%20154213NYS



@berndruecker

Keo\esigm your business proces accovo\imgly!

Sync in happy case
Ticket and reservation 9 PP”

9
How would you like to receive your ticket? haPPy

Digital ticket
sa

e ve it as a PDF or load it in the DB Navigator app

or some ini’er{ace

[:h i s.sgjil:gr: \ +0 Pol l {OY S‘{'ﬂ'hAs
You aren't travelling?

failure
e

Asgn( response

4,50 EUR

==

ODummeEanAG | SEnoe | GTC | Temscrise | Prmc | wssuscreramom




@berndruecker

Keo\esigm your business proces accovo\imgly!

Ticket & reservation

reservation

Outward journey Mo, 09.09.2019
15:37  Beriin Hbf (1

How would you like to receive your ticket?

Digital ticket

City-Ticket

app
Outward journey

on the train,

5,90 EUR

Order and receive
Po

You aren't travelling?

Our tip:

Reservation of | 1seat 4,50 EUR

ODummeEanAG | SEnoe | GTC | Temscrise | Prmc | wssuscreramom




EXQW‘Pie Simulate symchronid’g ’oy waH’inq

( (callback or polling)

-~ ~ T~
- \

. A / Seat
<> —( Booking J - \, Reservation ]

) | o~ T~
( Payment \
N o /

~T~
Ticket N\

Generation J
~ -



. o

;~-
At

Syv\(hyoy\om

Facade




Push the [acade towards the eo\ge as {ar a Possble

</>

-~ ~T =~

. \ _ / feat M
_>( Booking Y, I_— \ Reservation 7

\-’\- m——
V
(Paymevﬂ’\
\_’/
~T~
Ticket N\

Generation J
~ o -



@berndruecker

Lomg mvw\imq service$ allow
to assign respomsibilﬂ’y cowed’ly



Example

Retrieve
"~ o 5~ ~ T~
\ P“ ment ' N T credit M

( Order / Payment
! < Card /
N - ’ > ~ —_ > ~ —

@berndruecker



Example

Retrieve
"~ o 5~ ~ T~
\ P“ ment ' N T credit M

( Order / Payment
! < Card /
N - ’ > ~ —_ N ~ -

Kejed’ed

@berndruecker



Example

Retrieve
Payment _— =

N
Order I Payment  Credit

I ¢ \ Card J
— a Yed ~ ~ e
K"—)"—( e _ If the credit
Ke}"'ded card was

rejected, the

customer can
< provide new
details

@berndruecker



Who i responsible?

Ke’(rieve '
N ~ T~ o~~~
g P2y rvent N T credit M

/
( Order ] < \ Payment ) \ Card )
-~ ~ -

) If the credit
Ke)eded card was
rejected, the
customer can

provide new
details

AlA

@berndruecker



—N

Lonq mmmimq services
-~
I Payment ¢ Credit

Retrieve
Payment
( Order ) —n Card  J

N - \_/ ~ -

Kejed’ed

@berndruecker



Lonq Vuvw\imq (ervice$

N -~ o~ 5~
> —
/ ¢ Credit M
Order Payment ) Card

@berndruecker



Exi’emo\imj Paymem’r Op’rioms

%
Deduct existing
customer credit

Payment retrieval

~\

J

requested

Payment
complete?

Charge credit
card

Payment received

@berndruecker



Exi’emo\imj Paymevﬂ' Op’rioms

«Eé} N\

Deduct existing

customer credit

Payment retrieval
requested

(ustomer (redit Service

| |
I {local TX} :

Charge credit
card

Payment £
complete?

!
\
\

P

Payment received

(redit Card Service

I {local TX} :

@berndruecker



Distributed transactions using (ompemsa’fiom X

o ) @ )
Deduct existing Charge credit
customer credit card

% ¢ Payment retrieval Payment received
Xe

requested Payment
complete?

Credit card

] failed
s Restore
customer credit
<K Payment failed

(ompensation

@berndruecker



Let’s talk about

Event-Driven Architecture




@berndruecker

Example
~ N
( Checkout\
N o /
o —~ T~
!/ payment » -~ ( Shipment/
/ ( N -
~ \ Inventory

~ -



@berndruecker

Event-driven
( Checkout) order
N - Placed IR A B G
Payment __,( Notification \
Received ~ -~ -
Goods
,—\\ [,—\\ Fetched
[ 4 Payment J ™~ \ Shlpment/
( L W N
~ \ Inventory -

~ -



Peev—{’o—Peer event chains

order
placed

7z~ ~
(’C:heckout\
~ /

@berndruecker



@berndruecker

Peer—{'o—Peer event chains

order
placed
e ™ ~
F’
~

Checkout \

-_—

-~ ~
Inventory
w /




Phil Calcado at QCon NYC 2019



https://twitter.com/pcalcado

Pinball Machine Architecture

( Checkout)
N -
/ Payment ) ™~ \ Shlpmentl
~ - \ Inventory/
~ -

~ = =
( Notifica
~

—-_—

,What the hell
jus’r
happemeo\?”

@berndruecker



Peer—+o—Peev event chains

order
placed

7z~ ~
(’C:heckout\
~ /

@berndruecker

Fetch the goods
before the
payment




@berndruecker

Fetch the goods

before the
' \7 payment

Peer—+o—Peev event chaing O

order
placed

%>
Checkout\
N P, = (7
. Tt €
& w e
— 4}/ bl N ..“‘
P —
\ [ . A Y

- \ Shipment

I Payment -

)
Paymevd’ - shipped
received

éoods
etched




@berndruecker

(koveogmphy

What we wanted

3 .

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



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

- Eay

PP . - - 7 N
Why i it so tempting? ey, 1 Sy
Ny ‘e - - /
N -
- “ N “Service b ¢ Servic y
P — N ( ervice ( \ - _
i ( / —
( fervice \ N _ o \\ D . -
A I - - ” S
N . - T ( Cervice \
— \ - _ /
( Serw(e — ==~ .
[ Cervice ... /
% ( Servue ,
- 1vvi?
Event Bus (~ . /\

@berndruecker



- Eay

.. . -, N
Why i it so tempting? eSSy
\.~_ R4 \'- :; _,‘,
- = ’ SeYVlC(: \\ Ao\ding 1§ easy/
, o - N ( erzlce (
( Service \ N oo \ D /l
Ay i Se o - You can ,buy” a shorter
~-7 _ initial time-to-value
( Serwce\ by (kOYGOﬂYﬂPhy-

It 9ielo\s in technical debt.

\—’.

% /o

( 1vvi? \N

Event Bus ~ o o

@berndruecker



@berndruecker

orchestration

order

R placed

( e R Decide about

N o Order \

/ vesponsibili’(y.’

Retrieve
bayment

o~ I’ -~ \
I'4 Payment Payn.'\evﬂ' . \ Shipment J
\ received N -

-~



@berndruecker

orchestration
order
R placed ] .
( = S It can still be megsaging!

Retrieve
bayment

-~

~ ~ /
V4 Payment , ™~ \ Shlpment/
~ ( Inventory S -

N o -



Si’ad’e{ul orchestration

N
( Checkout - N &~
order )
pﬁ
~ T~ ﬂ/
/ Payment hlpment
~ - / ( Inventory
N -

@berndruecker

This orchestration

requires state

Every Service can be
iong mvminq



@ el

Send command: Send command: Send command: Send event:
retrieve payment fetch goods ship goods order delivered

( Checkout\ -~ \
Order

L

4 Payment Shlpment

\
~ / \ Inventory - ’

~ -

@berndruecker



Now it 1§ easy to

o

Send command:
retrieve payment

change the process How

©

Send command: Send command:

fetch goods ship goods

Send command:
retrieve payment

received

Send command:
fetch goods

Goods
fetched

o

Send event:
order delivered

Send command:
Ship goods

Goods
shipped

Order
delivered

@berndruecker



Processes are domain logic that live inside boundaries

- =

A

[ Checkout )] T~
S N { oOrder \
~

[—

‘— ,___-\ ,-—'l-\
( Payment ) P ....\ fShipment’

S =7 [ Inventory ]
N -’

—

b I

@berndruecker



Want to learn more?

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

O'REILLY

Practical
Process 7
Automation

Orchestration and Integration in Microservices
and Cloud Native Architectures



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

Summary

* Workflow engines solve hard developer problems

* Workflow engines can orchestrate anything in a developer-
triendly way

* Being able to implement long-running services improves your
architecture

* Executable process models increase business agility

* Event-driven choreography i§ not a magic cure

* orchestration works in harmony with modern architectures



(ode, code, code...

Sample applica

microservic crete implery

ch: master » New pull request

n berndruecke

entation alternatjye

® Unwatch

Create new file Upload files

Find file

@berndruecker



W

Thank you!




Contact: mail@berndruecker.io
@berndruecker

Slides:  https://berndruecker.io

Blog: https://medium.com/berndruecker

Code: https://github.com/berndruecker

https://www.infoworld.com/article/3254777/

application-development/
Infoworld 3-common-pitfalls-of-microservices-

integrationand-how-to-avoid-them.htm]

v https://www.infog.com/articles/events-
n o > workflow-automation

https://thenewstack.io/5-workflow-automation-
THENEWSTACK 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/

