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3 common hypotheses | check today:

# Events decrease coupling
# orchestration needs to be avoided
# Workflow engines are painful
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Simpli{ieo\ example:
dash button



https://www.flickr.com/photos/0xf2/29873149904/
https://creativecommons.org/licenses/by-nd/2.0/
https://www.flickr.com/photos/0xf2/29873149904/
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Three steps...
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Who 1§ involved? Some bounded contexts...
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(Micro-)services
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Autonomous (micro-)services
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Events decrease coupling
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Example

The button blinks if we can
ship within 24 hours
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Keques’r/ response: {’empoml (ouplinq

The button blinks if we can
ship within 24 hours
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Temporal o\ecoupling with events and read models

The button blinks if we can
ship within 24 hours
heckout
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*Events are facts about what happened (in the past)



Event-driven architecture
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Events can decrease couplimq*

*e.q. decentral data-management, read models,
extract crogs-cutting agpects



@berndruecker

Peer—{’o—Peer event chains

-~

heckout
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Peer—{'o—Peer event chains

-~

heckout
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The danger is that it's very easy fo make
nicely decoupled systems with event
notification, without realizing that you're
loging Sight of that larger-scale tHow, and
thus set yourself up for trouble in future

9ea¥$-

https://martinfowler.com/articles/201701-event-driven.html



https://martinfowler.com/articles/201701-event-driven.html

@berndruecker

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 fHow, and
thus set yourself up for trouble in future

9ea¥$-

https://martinfowler.com/articles/201701-event-driven.html



https://martinfowler.com/articles/201701-event-driven.html

@berndruecker

The danger is that it's very easy to make
nicely decoupled systems with event
notification, without realizing that you're
loging Sight of that larger-scale tHow, and
thus set yourself up for trouble in future

9eav8-

https://martinfowler.com/articles/201701-event-driven.html
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Key Takeaways

Peer-to-peer communication between components can lead to emergent behavior,
which is challenging for developers, operators and business analysts to understand.

You need to make sure to have the overview of all of the backwards-and-forwards
communication that is going on in order to fulfill a business capability.

Solutions that provide an overview range from distributed tracing, which typically
misses the business Perspective; data lakes, which require some effort to tune to
what you need to know; process tracking, where you have to mode| a workflow for
the tracking; process mining, which can discover the workflow; all the way through

to orchestration, which comes with b =

.. _ . . S
/articles/monitor-workflow-collaborating-microservice

@berndruecker
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https://www.infoq.com/articles/monitor-workflow-collaborating-microservices

Distributed Tracing

Typical approaches

Expand All

| camunda zipkin demo x4

Data Lake / Event Monitoring
=

Process Mining

Rl Fozy odel

[l FM (mined from exercise: 7.xe3)

Process Tracking

@berndruecker
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e Emerging behavior (a.k.a. “what the hell just
happened?”)

Stefan Tilkov: Microservice Patterns & Antipatterns - MicroXchg 2018



https://www.youtube.com/watch?v=RsyOkifmamI
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Peer—to-peer event chaing Fetch the goods

Ol I before the

payment

-~

heckout
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Peer—to-peer event chaing Fetch the goods

Ol I before the

payment
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https://www.flickr.com/photos/12567713@N00/310639290
https://creativecommons.org/licenses/by/2.0/
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What we wanted
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Photo by Lijian Zhang, available under Creative Commons SA 2.0 License and Pedobear19 / 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
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https://camunda.com/microservices-orchestration-survey-results-2018/

Lack of visibility into end-to-end business processes
that span multiple services

Ambiguous error handling, leading to unaddressed
errors at the boundaries between microservices

Cross-team communication amongst teams working
on different microservices

Complexity of supporting services written in many
different programming languages / using different

‘. Difficulty hiring developers who have the right skill set

Security issues due to a large number of services

Other

Source:
Microservices orchestration survey,

July 2018, 354 responses



https://camunda.com/microservices-orchestration-survey-results-2018/

Extract the end-to-end resPomsibilﬂy

order
placed

’ |
( Checkout

N o

TN
Order \

v 4
Retrieve
payment
e
Payment ( Shipment\
/
received ) W

@berndruecker

*Commands have an intent about
what needs to happen in the future
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It i about where to decide about the coupling/

order decide
. 1o listen to the event

. to issue the command
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It i about where to decide about the coupling/

order

(’ R placed
Checkout TN
N - &h Order )
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”- \ /J
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It can still be messaging!

@berndruecker
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(ommands lnelp to avoid (complex)
Peev—+o—PeeV event chaing



Q

orchestration needs to be avoided

@berndruecker
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Smart €5B-like middleware
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Dumb pipes
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Martin Fowler

T

Smart endpoints
and dumb pipes




Danger o} god services?
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@berndruecker

Sam Newmann

N

A few

smart god services
tell

anemic CRUD services
what to do




Danger o} god services?
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@berndruecker

Sam Newmann

N

A few

smart god services
tell

anemic CRUD services
what to do




A qoo\ service i§ only created
by bad APl design!
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Example
Retrieve
- = \ Payment RN
( Order / Payment
/ \ /
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Example
Ke’(rieve
-~ N ~- ~ > -~ =
( Order ) Pogrect / Payment\ ( Credit >
J \ ! < \ Card /
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Example
Ke’(rieve
-~ N ~- ~ > -~ =
( Order ) Pogrect / Payment\ ( Credit >
J \ ! < \ Card /

N o -~ ~ -

Kejed’ed
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Example

Retrieve
Payment TN —, =

N
Order I Payment f Credit

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

rejected, the

customer can
< provide new
details
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Example

- Retrieve
Payment TN — =

it N
Order I Payment ( Credit

- I ¢ \ \Card _ J
~ Ke)ede"\ - . - If the credit
Ke)eded card was

rejected, the

customer can
< provide new
details

Client of dumb endpoints easily become a god services.
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Who i§ responsible to deal with problems?

N —_—
[ 4 Credit

J < Card /
\ -

~ -
. If the credit
Rejected card was
rejected, the
customer can

provide new
details

N7 N
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Lonq mmmimq (ervice$

Retrieve
Payment

-
ﬁ’

it N\
( Order I Payment f Credit
< \ Card J
N - , ~= ~_

o
/N

Smart endpoints are
potentially long-running




Hamdﬁmg
(tate

CLASS\

Persist thing
(Entity, Actor, ...)

Tuoi DIY = eHoH’ f
VPK“( accidenta Scheduling, Versioning,
concerns complexi W operating, visibility,

calability, ..

<

(tate machine or
work}low engine

@berndruecker
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Work{low engines are Paim{ul
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Avoid the wrong tools!

Low-code i§ great!
(You can get rid
of your developers!)

S

Death bg properties panel

(omplex, onpvie{’avy, heavyweith, central, Aevelopev adverse, ...
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Work{low engines,
state machines
It i

AWS Step
Functions relevant
in modern
architectures
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WOYk]UOW e."\ﬂ""esl UBER [€Ye:
state machines

filicon valley
has recognized
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Workflow engines,
state machines

< Activiti
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public static void main(String[] args) {

}

ProcessEngine engine = new StandaloneInMemProcessEngineConfiguration()
.buildProcessEngine();

engine.getRepositoryService().createDeployment() //
.addModelInstance("flow.bpmn", Bpmn.createExecutableProcess("flow") //
.startEvent()
.serviceTask("Ste

e What do | mean by

.done() (/ ¥
. . . —=> |aVa
- deptor (s ,,lelglrd’welgh’(? “ = J

engine.getRuntimeServ
"flow", Variables.pl

public class SysoutDelegate implements JavaDelegate {

public void execute(DelegateExecution execution) throws Exception {
System.out.println("Hello " + execution.getVariable("city"));

}



public static void main(String[] args) {

ProcessEngine engine = new StandaloneInMemProcessEngineConfiguration()
.buildProcessEngine();

engine.getRepositoryService().createDeployment() //

.addModelInstance("flow.bpmn", Bpmn.createExecutableProcess("flow") //
.startEvent()

.serviceTask("Stepl").camundaClass(SysoutDelegate.class)

.serviceTask("Step2").camundaClass(SysoutDelegate.class)
.endEvent()

.done()
) .deploy();

engine.getRuntimeService().startProcessInstanceByKey(

"flow", Variables.putValue("city", "New York"));
}

public class SysoutDelegate implements JavaDelegate {
public void execute(DelegateExecution execution) throws Exception {
System.out.println("Hello " + execution.getVariable("city"));
}

}

@berndruecker

Build engine
in one line of
code
(using in-
memory HZ)



public static void main(String[] args) {
ProcessEngine engine = new StandaloneInMemProcessEngineConfiguration()

}

.buildProcesskEngine();

engine.getRepositoryService().createDeployment() //

.addModelInstance("flow.bpmn", Bpmn.createExecutableProcess("flow")
.startEvent()
.serviceTask("Stepl").camundaClass(SysoutDelegate.class)

.serviceTask("Step2").camundaClass(SysoutDelegate.class)
.endEvent()

.done()

) -deploy();

engine.getRuntimeService().startProcessInstanceByKey(

"flow", Variables.putValue("city", "New York"));

public class SysoutDelegate implements JavaDelegate {
public void execute(DelegateExecution execution) throws Exception {

}

}

System.out.println("Hello " + execution.getVariable("city"));

@berndruecker

Define {low
e.q. in Java

pSL
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public static void main(String[] args) {

ProcessEngine engine = new StandaloneInMemProcessEngineConfiguration()
.buildProcessEngine();

engine.getRepositoryService().createDeployment() //
.addModelInstance("flow.bpmn", Bpmn.createExecutableProcess("flow")

.startEvent() De{m.e How
.serviceTask("Stepl").camundaClass(SysoutDelegate.class) &ﬂ-‘")ﬂVﬂ
.serviceTask("Step2").camundaClass(SysoutDelegate.class) DSL
.endEvent()

.done()

) -deploy();

engine.getRuntimeService().startProcessI
"flow", Variables.putValue("city", "Ne
}

public class SysoutDelegate implements Jav
public void execute(DelegateExecution execution) throws Exception {

System.out.println("Hello " + execution.getVariable("city"));
}

}



o FEUND
Barra RO

BPMN -
- *\S\’\A“DB“C“ |\

Business Process
Model and Notation

IS0 Standard

@berndruecker
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public static void main(String[] args) {
ProcessEngine engine = new StandaloneInMemProcessEngineConfiguration()
.buildProcessEngine();

engine.getRepositoryService().createDeployment() //
.addModelInstance("flow.bpmn", Bpmn.createExecutableProcess("flow")

.startEvent()
.serviceTask("Stepl").camundaClass(SysoutDelegate.class) We can attach
.serviceTask("Step2").camundaClass(SysoutDelegate.class) code...
.endEvent()

.done()

) .deploy();

engine.getRuntimeService().startProcessInstanceByKey(
"flow", Variables.putValue("city", "New York"));
}
public class SysoutDelegate implements JavaDelegate {
public void execute(DelegateExecution execution) throws Exception {
System.out.println("Hello " + execution.getVariable("city"));

}
}
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public static void main(String[] args) {

ProcessEngine engine = new StandaloneInMemProcessEngineConfiguration()
.buildProcessEngine();

engine.getRepositoryService().createDeployment() //
.addModelInstance("flow.bpmn", Bpmn.createExecutableProcess("flow")
.startEvent()
.serviceTask("Stepl").camundaClass(SysoutDelegate.class)
.serviceTask("Step2").camundaClass(SysoutDelegate.class)
.endEvent()
.done()

) -deploy();

engine.getRuntimeService().startProcessInstanceByKey(
"flow", Variables.putValue("city", "New York")); )
} ..that i

public class SysoutDelegate implements JavaDelegate { called when
public void execute(DelegateExecution execution) throws Exception { kLI
System.out.println("Hello " + execution.getVariable("city")); wov {ow
} instances pass

} +hvouqh
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public static void main(String[] args) {
ProcessEngine engine = new StandaloneInMemProcessEngineConfiguration()
.buildProcessEngine();

engine.getRepositoryService().createDeployment() //
.addModelInstance("flow.bpmn", Bpmn.createExecutableProcess("flow")
.startEvent()
.serviceTask("Stepl").camundaClass(SysoutDelegate.class)
.serviceTask("Step2").camundaClass(SysoutDelegate.class)
.endEvent()
.done()

) .deploy();

engine.getRuntimeService().startProcessInstanceByKey( Ctart

"flow", Variables.putValue("city", "New York")); instances

}

public class SysoutDelegate implements JavaDelegate {
public void execute(DelegateExecution execution) throws Exception {
System.out.println("Hello " + execution.getVariable("city"));

}
}
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Now you have a state machine!

o 5~ N
[ b
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%} ~ -
Charge credit
card

Payment
received

Rejected

f5o7 ™

Inform customer Wait for cutomer
of rejection to update card

Payment
failed
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Easy to handle time

~ -~
N\
/ Payment
\

%} ~ -
Charge credit
card

Payment
received

Rejected

f5o7 ™

Inform customer Wait for cutomer
of rejection to update card

Payment
failed
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Example with wmckvonous communication

-~ N \ ’ ~ =~ N
Order > / Payment —bl Credit
( V4 \ y 7 REST N\ Card /J

\—’ -~ - -~y -
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Example with wmckvonous communication

= = = =
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Example with wmckvonous communication

—_— = = = —
" RGP \
/ ’/\ -~ o=~
[ Order I > / Payment S ey [ Credit N
\ \ J REST N\ Card J
N\ /7 ~—_ ~
~ —_ - ,
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Example with symchrov\ous communication

A ~ T~ ’ ~ T~
( o \ ; N ( Credit M
rder = Payment ’—> Card
~ / \ REST N\ -
-_ ~ = ~ =

( : Stateful

Retry

Stateful retry:
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Works also {ov mymchronous communication

-~ RN MY o=~ \
[ 4 —) f  Credit
( Order > Payment ) \ Card )

Monitor
Timeouts

Charge Credit Credit Card
Card Charged

Payment retrieved

2 minutes

failed
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It is impossible to
dif{erentiate certain

{ailwe (CENAYIOS:

Independant of

communication s'lyle!

@berndruecker
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Distributed sys’rems introduce complexi’rg you have to tackle!

-~ ~ ~ -~
l o, S f Credit >
ayment Card  J
\ REST \ Car

~ o ™ -~
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Distributed sys’rems introduce complexi’ry you have to tackle!

~ T~ ~ T~
S >/ Credit

Card /
REST \\ _

/ Payment
\

The service can be
lova mmmimg.

You qei’ a better APl and less qoo\s
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Work{lows live isio\e (ervice (oouno\avies

-

”~
[ Checkout ] PR

~ = f Order ]
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-~ —

-
- — ”

©

Charge credit
card
S =7 I \nventory ]
nen X
P4

( Payment ) P ""\ \Shlpment'

o

e

Inform customer Wait for cutomer
of rejection to update card
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No BPM(N) monoliths

Payment

Inventory

https.//blog.bernd-ruecker.com/avoiding-the-bpm-monolith-when-using-bounded-contexts-d86be6308d8



https://blog.bernd-ruecker.com/avoiding-the-bpm-monolith-when-using-bounded-contexts-d86be6308d8
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Life beyond Distributed Transactions:
an Apostate’s Opinion
Position Paper

Pat Helland

Amazon.Com
705 Fifth Ave South
Seattle, WA 98104

U

SA
PHeHand@Amazon.com

The positions expressed in  this paper are

\,

Instead, applications are built using different
personal opinions and do not in any way reflect techniques which do pot provide the same

the positions of my employer Amazon com, transactional guarantees but stil] meet the needs

Pa'l' H el la V\d ABSTRACT of their businesses.

This paper explores and names some of the

. . practical approaches used in the implementations

f;’ill‘l}" (:‘EI'CCHC:;‘: rf;fl;:’:tl;gk hil;;t;ffe'tll;olizvesi‘gll’fdg:z of large-scale mission-critical applications in 3

DiS‘{'VIbM‘h’-O\ Syd’elMS QMYIA rotocols such e 9pC. Paxos, and vasors 1.J@_orld which rejects dlsmbufed tr'm_s'icnops_ We

protoc i =2 =¥, Faxos, ar HE discuss the Management of fine-grained preces of

Worked at Amazon, approaches fo quorum. These protocols provide application data which may be repartitioned over

the-_ apph(_‘a_non Programmer a fﬂ?"‘de of global time as the application grows. We also discuss

Ml(YOSOH’ & SA(QS{'OV(C senializabulity. Personally, T have 1nvested a non- the design patterns used in sending messages
trivial portion of my career as a strong advocate between thege rapmmttimmate] « e 2

for the implementation and nce oFf mlaifai

s



Pat Helland

Distributed §ystems Guru
Worked at Amazon,
Microsoft & Salesforce

\
2\

\ N

"

Grown-Ups Don't Use
Distributed Transactions

Do A

Do B

@berndruecker

All or

[ no’fhim)
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o ) @ )
Deduct existing Charge credit
customer credit card

% : Payment retrieval Payment received
e

requested Payment
complete?

Credit card

] failed
s Restore
customer credit
<K Payment failed

(ompensation




Homework:

Try to do this S event-driven!

Deduct existing Charge credit
customer credit card

Payment retrieval

requested Payment
complete?

Credit card
failed

_ Restore
customer credit

<K Payment failed

Send to: mail@berndruecker.io
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BE/DGUPS

- L -
improve . lmprove
communication :’ communication
‘-
Levemge

state machine &

work{low engine
Livinq

documentation

ViSibilH’y n
’resﬁng

@berndruecker



Use existing
customer credit

Payment required

Restore former
customer credit

<«

Payment

complete?

@

Charge credit
card

Payment received

Credit card
expired

EI Wait for

Two weeks

Payment failed

@berndruecker
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Living documentation for long-running behaviour

complete?

. LIVING
. DOCUMENTATION

Gamo Asc

.|' .I:l VAT i F 3 WERES 1
Restore former cus 9y 1
customer credit d e : \
<Kl ( =

Payment failed
SPECIFICATION
BY EXAMPLE

How successhol teams deliver the right softwace




Proper
Opemﬁoms

Visibility + (ontext

Does nothing in
this demo!

Deduct existing )
customer credit

Restore
customer credit

<«

%2 Camunda COCkpit Processes Decisions Cases Human Tasks

Dashboard » Processes » paymentV5 : Runtime | History

Definition Version:
2w
Version Tag:
Definition ID:
paymentv5:2 45aea
Definition Key:
paymentvs
Definition Name:
null Payment retrieval
History Time To Live: requested
null

Tenant ID:

Always this way
in the demo!

@

y Charge credit
N card

= ’;_f‘ Credit card P31

aymen!

corﬁplete’ charged

Credit card
failed

r‘.gi\ customer to

update credit
card

e

Deduct existing
customer credit

= Wait for
customer to
update credit
card

Payment failed

2 Demo Demo

Payment
complete?

ons

Modify

@

Charge credit
card

Payment received

Start Time Business Key
-02-26T10:40:59
-26T710:40:18
-

camunda BPM / v7 8

@berndruecker




: impvove impyove

Biz Dev Ops

n
L ]
n

L ] . . | ]
* communication .

communication .
® . .
a

. -

Understand and discuss Leverage operate with visibility
business processes state machine & and context
workflow engine
Evaluate optimizations

in-fync with Living
implementation documentation
ViSibilH’y n

’red’ing

@berndruecker
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what you need to know; process tracking, where you have to mode| a workflow for
the tracking; process mining, which can discover the workflow; all the way through

to orchestration, which comes with b =

.. _ . . S
/articles/monitor-workflow-collaborating-microservice

@berndruecker
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Journey towards more orchestration

OrderPlaced




Using our monitoring abilities for the migration ...
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https://www.youtube.com/watch?v=nH--elFCDPU
https://www.youtube.com/watch?v=nH--elFCDPU

...
.

Before mapping processes
explicitly with BPMN, the truth was
buried in the code and nobody
knew what was going on.

Jimmy Floyd, 24 Hour Fitnesse




@berndruecker

It addresses one of the core issues in a distributed

microservices architecture—where iy the source o{

truth for the coordinated interaction of the

,. entire S9s{'em?
Josh Wul{-
(redit Sense the sys’(em we are replacing uses a complex peer-

to-peer choreography that requires reasoning
across multiple codebases to understand.

https://medium.com/@sitapati/node-js-client-for-zeebe-microservices-orchestration-engine-72287e4c¢7d9%4


https://medium.com/@sitapati/node-js-client-for-zeebe-microservices-orchestration-engine-72287e4c7d94
https://medium.com/@sitapati
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Liqh’(weiqk{’ work{low engines are
qread' — don't DIY¥

*e.g. enabling potentially long-running services, solving hard
developer problems, can run decentralized
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Event-driven example
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https://github.com/berndruecker/flowing-retail/



https://github.com/berndruecker/flowing-retail/
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# Events decrease coupling: sometimes

read-models, but no complex peer—to-peer event chains/

# orchestration needs to be avoided: sometimes
no ESB, smart endpoints/dumb pipes, balance orchestration and choreography

# Workflow engines are painful: Some of them

lightweight engines are easy to use and can run decentralized,
they solve hard developer problems, don't DIY
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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/
I-nfowo-r'ld application-development/
3-common-pitfalls-of-microservices-

integrationand-how-to-avoid-them.html

v https://www.infog.com/articles/events-
n O 5 workflow-automation

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