Au{’omaﬁmq Processes
in Cloud-Native
Architectures




(loud-Native & Automomous (omponents

@berndruecker



https://twitter.com/berndruecker/

(omponents with API
API

AP ald
API

APl

APl
APl API

@berndruecker



https://twitter.com/berndruecker/

(omponents with API

Microservice$

&

Functions AP'

L4

A P' Standard Software

API API

External Services

@berndruecker



https://twitter.com/berndruecker/

(tich ’foge’(ker business capablllhes and pvocesses

Funchons AP,

A P ' Standard Software

.
.
%e
.
.
.
«
Y
vy
- ..

L
....
...
....
......

@berndruecker



https://twitter.com/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...



Vsing a wovk{—low engine

Work{low Engine:

Wovk{-low Engine @ |
I§ stateful

Scheduler

(an wait

(an Ve‘hry

Durable §tate

(an escalate
(an compensad'e

Glue (ode (redit Card
Service

Provides visibilﬂy



@berndruecker



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/

(amunda

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

* On-prem or cloud

* hitp://camunda.com/

250+ 0 190+

Worldwide offices: Countries with people
Employees America, Asia & Europe using Camunda

CAMUNDA
T I R —

Founded

100,000+ 350+

Com mumty Members Enterprise Customers



http://camunda.com/

s PaymentRestHacksControllerV3 {

private ProcessEngine camunda;

reateFlowDefi

nition() {
BpmnModelInstance flow = Bpmn.createExecutableProcess("paymentV3")

.startEvent()

.serviceTask("stripe").camundaDelegateExpression("#{stripeAdapter}")
.camundaAsyncBefore().camundaFailedJobRetryTimeCycle(“R3/PT1M")
.endEvent().done();

Charge credit

camunda.getRepositoryService().createDeployment() cara
.addModelInstance(“payment.bpmn”, flow)
.deploy(); Payment Payment
} required retrieved

@Component (“stripeAdapter")
public

class StripeAdapter imp

ts JavaDelegate {

wired

te RestTemplate rest;

private String stripeChargeUrl = "http://localhost:8899/charge";

public void execute(DelegateExecution ctx) throws Exception {
CreateChargeRequest request = new CreateChargeRequest();

request.amount = (long) ctx.getVariable("amount");

CreateChargeResponse response = new Hystr nd<CreateChargeResponse> (HystrixCommandGroupKey.Factory.asKey("stripe"”)) {

protected CreateChargeResponse run() throws Exception {

return rest.postForObject(
stripeChargeurl,
request,
CreateChargeResponse.class);
}

}.execute();

ithub.com/berndruecker/flowin

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

@RequestMapping(path = "/payment/v3", method = PUT)

public String retrievePayment(String retrievePaymentPayload, HttpServletResponse response) throws Exception {
String traceId = UUID.randomUUID().toString();
String customerId = "@815"; // get somehow from retrievePaymentPayload

long amount = 15; // get somehow from retrievePaymentPayload
chargeCreditCard(customerId, amount);

response.setStatus(HttpServletResponse.SC_ACCEPTED);
return "{\"status\":\"pending\", \"traceId\": \"" + traceId + "\"}";

public void chargeCreditCard(String customerId, long remainingAmount) {
ProcessInstance pi = camunda.getRuntimeService() //
.startProcessInstanceByKey("paymentV3", //

Variables.putValue("amount”, remainingAmount));
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But there is also trouble in the event-driven land!

Event chaing that Fum
implement processes g

2T Implementing
— long running behavior




Peev—{’o—Peer event chains

order
placed

7z~ ~
(’C:heckout\
~ /

@berndruecker



@berndruecker

Peer—{'o—Peer event chains

order
placed
e ™ ~
F’
~

Checkout \

-_—

-~ ~
Inventory
w /




@berndruecker

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
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@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
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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
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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Fetch the goods
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payment
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Fetch the goods
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It can still be messaging!
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Send command: Send command: Send command: Send event:
retrieve payment fetch goods ship goods order delivered
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@Component
public class FetchGoodsAdapter {

@Autowired

private MessageSender messageSender;

Glue code (e.g. Java)

@Autowired

private OrderRepository orderRepository;

&
Send commz
ship good:

@zeebellorker(type = "fetch-goods™)
public void handle(JobClient client, Activatedldob job) {
orderFlowContext context = OrderFlowContext.fromMap(job.getvariablesaAsMmap());

Send command:
fetch goods

)—

received

Goods fetched order order = orderRepository.findById( context.getOrderId() ).get();

/ generate an UUID for this communication

String correlationId = UUID.randomUUID().toString();

messageSender. send(new Message<FetchGoodsCommandPayload>( //
"FetchGoodsCommand”, //
context.getTraceld(), //
new FetchGoodsCommandPayload() //
.setRefId(order.getId()) //
.setItems(order.getItems())) //

.setCorrelationid(correlationId));

client.newCompleteCommand(job.getkey()) //

https://github.com/berndruecker/flowing-
retail/blob/master/kafka/java/order- .send().join();
zeebe/src/main/java/io/flowing/retail/kafka/or }
der/flow/FetchGoodsAdapter.java

.variables(Collections.singletonMap("CorrelationId_FetchGoods", correlationId))



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 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

@berndruecker

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

@

Use existing Charge credit
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Payment Payment received
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Credit card
expired

E Wait for Two weeks

Restore former
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<« Payment failed



Does nothing in
this demo!

Deduct existing )
customer credit

Restore
customer credit

<«

@berndruecker

%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 DemoDemo i~

Payment
complete?

ons

Modify

@

Charge credit

Payment received

Start Time Business Key

-02-26T10:40:59
-26T710:40:18
-

camunda BPM / v7 8
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Process & consis{’emcy
decisions need to be

elevated to the

business levell




Recap: Workflow engines orchestrate omy’(himq
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Recap: The challenge are long running tasks = wai’rimq

Can be processed : 7
E=|
Validate order

automatically?
es Create

customer in
CRM

Add application
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2
Send
confirmation
™\

& Process
application
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Recap: 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

66

CAMUNDA



Decentralized work{low engines with [lexible architecture options

Service A Service B Service (
of H jo
voW_\"iw: _____________
- Infratructwre ] of W }o of W }o
Cockpit (amunda
§pring Boot C# (lient Node j (lient

Ei (amunda (amunda
@ (lOMd
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Recap

* You need capabiliﬁes for long running behavior for
technical and business reasons

* Workflow engines are a great [it — make sure you use a
developer friendly one

* Balance orchestration (coordination) and choreography

(reactive)



Want to learn more?

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