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Introduction

o Camunda is a Java-based framework supporting BPMN for

workflow and process automation

@ CMMN for Case Management

@ DMN for Business Decision Management
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Process Engine

@ The process engine is a Java library responsible for executing BPMN
2.0 processes, CMMN 1.1 cases and DMN 1.1 decisions

@ Spring Framework Integration
e CDI/Java EE Integration

@ Runtime Container Integration
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Modeler

@ Camunda Modeler is a desktop application for modeling BPMN,
DMN and CMMN.

o It allows you to model files located directly on your local file system.
@ bpmn.io the online version
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BPMN 2.0 Properties for Execution
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Tasklist

@ Camunda Tasklist is used to organize work on tasks that are

supposed to be complete by an user.

@ The engine assigns those tasks to end users as defined in the

model.

@ When end users click on a task in Camunda Tasklist, they will see a

task form that displays information and asks them to enter data.

%5 Camunda Taskiist Keybosrd Shortcuts P Create task. [ Stat process
Create a fiter + < createdv + <> 7
My Tasks T 6 h- Prepare Bank Transfer

My Group Tasks (7) ./
Prepare Bank Transfer

Invoice Receipt

Accounting

Johr's Tasks

Mary's Tasks R
Peter's Tasks Approve Invoice

All Tasks

Approve Invoice

Prenare Rank Tranf

© deau

2.cam

Andrea Morichetta, Phd (Computer Science [Business Process Digitalization and Cloud Co

November 27, 2018

6/58



Dashboad

%5 Camunda Tasklist
Greate afiter + <
My Tasks

My Group Tasks (7)
Accounting

John's Tasks

Mary's Tasks

Peler's Tasks

All Tasks.

Createdv + <>

78 M-

Prepare Bank Transfer

Invoice Receipt
Duein 21 hours, Crested & days ag0 ©

InvolceA... 900 \

Approve Invoice
Invoice Receipt
Ouein 21 hours, Crest

Invoice A 0

Prepare Bank Transfer
Invoice Receipt
Ouea day ago, Crestea days ag0

Invoice A 00

Approve Invoice
Invoice Receipt
oue oy ago, Cres

Invoice A 0

Prenare Rank Transfer v

Keyboard Shortcuts & Create task [ Start process @ default & Demo Demo ¥ ~

Prepare Bank Transfer
Invoice Receipt

& set folow-up 021 nours x

Fom  Hstory  Dagram  Description

Please prepare the bank lransfer for the folowing

Invoice
Document

Creditor e Supplee

Amount

Invoice | &
Number

Approved

‘Ada Comment +

Accounting 2 ciaim

On the dashboard of Tasklist you see an overview of pending tasks.
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Start a Process

Start process /
@ Giik on the process fo start

Embedded Forms Qlickstan

FailedJobSubProcess
Failing External Task Process
frst

Generic Form Process
Invoice Receipt

Loan Approval

Mutt Instances Test

mu Form Tect Process

Close

To start a process instance via Tasklist, click on Start process in the header
menu and select a process out of the displayed list of process definitions.
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Task View

%% Camunda Tasklist Keyboard Shortcuts ¢ Create task [ Start process @ default & DemoDemo ¢~
Create afiter + < Createdv + <> .~ Add Comment +
My Tasks ToR Prepare Bank Transfer
My Group Tasks (7) # Invoice Receipt
Prepare Bank Transfer & set follow-up &in21hours x counting 2 Ciaim
Accounting Invoice Receipt
Due 21 burs,Cronteg 8 o a0 o ’ m e
Jonm's Tasks ezt s Forn  Hstory  Diagram  Descrition
Mary's Tasks Aa er for the following invoice
Peter's Tasks Approve Invoice Invoice  involce:
Document
Al Tasks Invoice Receipt
Invoice A... CISCHoY
v
Amount
Prepare Bank Transfer
Invoice
Invoice Receipt ferce
moce.. 900 (e
o by
Approve Invoice
Invoice Receipt
moceA.. 3
v

Pranare Rank Transfar

On the right section of the dashboard, you can see the task view. Here
you can work on tasks and perform the following operational actions.
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Task Detail Tabs

%8 Camunda Tasklist

Create a fiter + < Createdv +

My Tasks 7

My Group Tasks (7) ./

Prepare Bank Transfer
Accounting Invoice Receipt
) Oue in21 hours, Crested & daye 330
John's Tasks oo 900

Mary's Tasks v 0S-434

Peter's Tasks Approve Invoice

Invoice Receipt
Duein 21 hours, Cre

volce A 30

All Tasks.

Prepare Bank Transfer

Invoice Receipt
Duea day ago Created 8 days ag0
Invoice A 900

Approve Invoice

Invoice Receipt
Duea day ago Created 8 days ago
Involce A 0

v

Prenare Rank Transfer

Keyboard Shortcuts & Create task [ Start process @ default & Demo Demo i ~

<> Add Comment +

s n- Prepare Bank Transfer
Invoice Receipt

& setfolow-up..  &in21 hours x

Accounting

L ciam

Form  History  Diagram  Description.

Please prepare the bank trans

1 for the following invoice:

Invoice
Document

invoice paf

Creditor s Office Supples

Amount

Invoice | &
Number

Approved
by
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Implementing Initial Assignement

When a task is created, it is initially assigned to a user or group
Claiming a task in Tasklist

In Tasklist, a user can only work on a task if the task is assigned to that
user.

This means that a user must claim a task if it is not yet assigned to him.
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Task Lifecycle

The diagram shows the task lifecycle and supported transitions managed
by Camunda BPM.

Task Lifecycle Task Lifecycle States
B - New
B

/ ~ Unclaimed
~ Claimed/Assigned

Delegated

/ Completed

- Deleted

reassign
Task Lifecycle Operations
bl resolve - - Create
B — Set Candidate
- claim
LEGATED -

set Candidate

— unclaim

UNASSIGNED ASSIGNED DEL Unclaim
Assign

- Reassign

~ Delegate

- Resolve

~ Complete
~ Delete
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Camunda Cockpit

@ A web application for process monitoring and operations that allows

you to search for process instances, inspect their state and repair

broken instances.

55 Camunda Cockpit  Frocesses Dessions Cases

Right Now

¢)
\

Running Process Instances

Metrics

Executed Activly Instances
Started Endod®

69 ¢+ 43+

Human Tasks  Vore -

)
\J

Open Incidents

Evaluated Decision Instances

214

G

Open Human Tasks
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Process Definition View

The process definition view provides you with information about the

definition and the status of a process.

% Camunda Cockpit Processes Decisions Cases Human Tasks More -

Dashboard » Processes » Invoice Receipt : Runtime | History
<

©defaut 2 DemoDemo A~

Definition Version:
3.
Version Tag:

Definition ID:

invoice 3:15b3c6e2-50c7-1167-88ba-.

Definition Key:

fnvoree ‘ Instance counter
Definition Name:

Invoice Receipt

History Time To Live: %

Tenant ID:

- Process Instances  Called Process Definitions
null Select a filter
Deployment ID

15afB11e-5cc7-1167-88ba-60672006

Job Definitions

Instances Running: state 1D
« current version. 8
« allversions: 12 ¢

start Time

@ 6c1336-50c7-11e7-880a-606720061990 2017-06-20T14:33:57

Related @ 16tcdcts sccr-1rer saba 506720061900 2017062014320

+ Repors
omon @ 16bcdtoe-5cc7-11e7-s8ba 50720061000 2017.06 247143300
® 16055008 5cc7-11e7-a8ba 60672006109 2017.06-157143300

@  stastr.sors-11er-2286.606720061900 2017.06.00T 1336 02

@  80cd5816-505-1167-a286-60672006199d 2017.

9T13:35:01
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Process Instance View

%8 Camunda Cockpit Processes Decisions

Human Tasks More +

Dashboard » Processes » Comercases Process : 3d0ad0p3-6090-1167-8¢00-0081835c525b : Runtime | History

<
Information  Filter

Filter @

« 1 actvity instance selected

x Activty Instance ID = 3de145ce-6090-11e7-8c00-00¢

nrofCompleted

nrOfActivelnsta.

Y
Y
4
4
o
[
i
i
i Variables
B ——
o
J
s 0 Name
9 nrofinstances
4
4
4
4
4

CalleY Process Instances \User Tasks  Extemal Tasks  Modify.

Value Tpe Scope
Intege: MessageTask_2#m.
0 Integer MessageTask_2#m
Integer MessageTask_2#m

©defaut & Jonny Prosciutio #t ~

1+

38 M.

Actions

This view allows you to drill down into a single process instance and

explore its running activities as well as the variables, tasks, jobs, etc.
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Deployment View

%2 Camunda Cockpit Processes Decisions Cases Human Tasks  More ~ @ efaut L Jonny Prosciutio  ~

Deployment Time v~ & Deploy & Download 2 Redeploy

gecision-literal- ~
e 1 6 M- | expressiond pay/
= tirc-testprocesses 4 failing-subprocess.bpmn Version: 1

s/
desiredDish.bpmn

third-fest.processes farey
Time: desiredDish.cmmn

TTOTOSTIEIM000:0200
Source:  process appication  drg.dlish-decision.dmn11.xm
Tenant ID: ol

failing-after-async-after.bpmn
failing-error-message.bpmn

failing-process.bpmn

| faiing-subprocess.bpmn

P § tart-event.bpmn

forms.bpmn

fox-invoice_generated_forms.bpmn

e Definitions:
Resources /
ign-approver-groups.dmn Name Key Instance Count

Invoice/ FallngSubProcess FailngSubProcess 2
invoice.bpmn

multiple-failed-service-tasks.bopmn v

The deployment view of Cockpit shows an overview of all deployments,
their resources and the content of these resources.
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Camunda Admin

@ A web application that allows you to manage users, groups and

authorizations.
%2 Camunda Admin  Users Groups Tenants Authorizations System @ defauit & Demo Demo & ~
Users Groups Tenants
Create New User Create New Group Create New Tenant
List of Users List of Groups List of Tenants
My Profile
Authorizations System
Manage Authorizations General
Execution Metrics
License Key
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User Management

The Users menu allows you to add, edit and delete user profiles.
Furthermore, you can manage group membership and change passwords.

%8 Camunda Admin Users Groups Tenants Authorizations System

Dashboard » Users

List of users
Name

Demo Demo

John Doe

Mary Anne

Peter Meter

test test

Username
demo

john

mary

peter

test
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Add user +

Action
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Edit
Edit
Edit
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Group Management

The Groups menu allows you to add, edit and delete user groups. Beside
that you can view the members of groups

. %8 Camunda Admin Users Groups Tenants Authorizations System @ default L DemoDemo 1~
Dashboard » Groups

List of groups Create new group +
Group ID Group Name Group Type Action
accounting Accounting WORKFLOW Edit
camunda-admin camunda BPM Administrators SYSTEM Edit
management Management WORKFLOW Edit

sales Sales WORKFLOW Edit
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Tenant Management

The Tenants menu allows you to add, edit and delete tenants. Beside that
you can view which user or group is a member of a tenant.

%8 Camunda Admin Users Groups ' Tenants| Authorizations ~System

@ defaut L DemoDemo i~
Dashboard » Tenants

List of tenants

Create new tenant +

Tenant ID Tenant Name Action
tenantOne Tenant One Edit
tenantTwo Tenant Two

Edit
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Authorization Management

Manage authorizations for a variety of resources (e.g., Applications,

Groups, Filters).

%3 Camunda Admin

Dashboard » Authorizations

| Application
Authorization
Batch
Dashboard
Decision Definition

Decision Requirements
Definition

Deployment

Filter

Group

Group Membership
Process Definition
Process Instance
Report

Task

Tenant

Tenant Membership

User

Users

Application Authorizations
Type User/ Group

ALLOW
ALLOW

ALLOW

ALLOW

Groups Tenants Authorizations  System

Permissions
ACCESS
ALL
ACCESS

ACCESS
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Authorization Management

@ Application Access: Set the authorizations for the new group and
the created users

@ Filter Access: The filter can set authorization in the tasklist

@ Member Visibility: Depending on the users authorization, Tasklist
will show you information about your colleagues and groups.

o Application-Specific Permissions: It is possible to set permission
for every applications and specific instances

https://docs.camunda.org/manual /7.9 /webapps/admin/authorization-management/
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Camunda in Practice
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Prerequisites

Before downloading Camunda, make sure you have a JRE (Java Runtime
Environment), or better, a JDK (Java Development Kit) installed. The
Java 8 is recommended.
http://www.oracle.com/technetwork/java/javase/downloads/
jdk8-downloads-2133151.html
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Download the Runtime

@ Download a distribution of the Camunda BPM platform.

@ You can choose from different distributions for various application
servers. In this tutorial, well use the Apache Tomcat-based
distribution.

Download Camunda from here

o Execute the script named start-camunda.bat (for Windows users) or
start-camunda.sh (for Unix users).

@ This script will start the application server and open a welcome screen
in your web browser or go to
http://localhost:8080/camunda-welcome/index.html.
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Create a new BPMN Diagram

ece (Camunda Modeler
D-® B@ 0C @ ¢ EE I mummg 2

Charge Credit
Card

Payment
Retrieval
Requested

N

54 Send Task
=

(@)
(o]
(o]
< 8
O
@
(]
[S]
()

Receive Task

User Task

(5 Manual Task

= Business Rule Task

@ Service Task

S Script Task

O call Activity

Sub Process (collapsed)

(=) Sub Process (expanded)

Degram || 0aL
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Configure the Service Task

0@ao@0o000

Degram || 0uL

(Camunda Modeler
@ ¢ EEImmm @ g 2

(o}e]m)
0.

Charge Credit
Card

Payment
Retrieval
Requested

If it's not already visible, click|
on the Properties Panel tab
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External Task Configuration
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Documentation
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Configure Properties for Process

0800000

Degram || 0uL

(Camunda Modeler

@ ¢ EEImmm @ g 2

General

Charge Credit lu“
g s Set Process Id

Payment Payment
Retrieval

e
Received Set Process Name

Requested

Mark the process B Exscutate

to be executable [NEEETENESRERAWN

§ mskpriomy

Job Configuration
Job Priorty

Candidate Starter
Configuration

Candidats Starter Groups

Candidats Starto Usars

History Configuration
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Implement an External Task Worker

Prerequisites

Make sure you have the following tools installed:
e JDK 1.8
@ An IDE for Java projects (e.g. Eclipse)
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Create a New Maven Project

0 @ New Maven Project
New Maven project

Configure project

Artifact

Group Id: org.camunda.bpm.getstarted

Artifact Id: | charge-card-worker ﬂ

Version: 0.0.1-SNAPSHOT

og

Packaging:  jar

Name:

Description:

Parent Project

Group Id:

Artifact Id:

Version: [ ] Browse...

» Advanced

@ <Back Cancel [ Finish | ‘
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Add Camunda External Task Client Dependency

Pom.xml

< project xmlns="http://maven.apache.org/POM/4.0.0" xmins:xsi="http://www.w3.org/2001/XMLSchema—instance”
xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven—4.0.0.xsd" >
<modelVersion>4.0.0< /modelVersion>
< groupld>org.camunda.bpm.getstarted < /groupld >
<artifactld >charge—card —worker < /artifactld >
<version>0.0.1—-SNAPSHOT < /version >

< dependencies>
<dependency>
<groupld >org.camunda.bpm< /groupld >
<artifactld>camunda—external —task—client< /artifactld >
<version>1.0.0< /version>
< /dependency>
< /dependencies>
< /project>
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Add the Java Class

o Create a new package org.camunda.bpm.getstarted.chargecard
@ Add the Java Class add a Java class, e.g. ChargeCardWorker

import java.util.logging.Logger;
import org.camunda.bpm.client.External TaskClient;

public class ChargeCardWorker {
private final static Logger LOGGER = Logger.getLogger(ChargeCardWorker.class.getName());

public static void main(String]] args) {
ExternalTaskClient client = ExternalTaskClient.create()
.baseUrl(" http://localhost:8080/engine—rest”)
_build();

// subscribe to an external task topic as specified in the process
client.subscribe(” charge—card" )
.lockDuration(1000) // the default lock duration is 20 seconds, but you can override this
.handler((externalTask, externalTaskService) —> {
// Put your business logic here

// Get a process variable

String item = (String)externalTask.getVariable(” item”);

Long amount = (Long) externalTask.getVariable(” amount™);

LOGGER:.info(" Charging credit card with an amount of ™" + amount + "' for the item ™ + item + "'...");

// Complete the task
externalTaskService.complete(external Task);

b
.open();

i3
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Run the Worker

Errors
In case of errors please make sure that the compiler is 1.8 for the jdk in
windows — > preferences — > java — > compiler — >configure project

specific settings

You can run the Java application by right clicking on the class
ChargeCardWorker and choosing Run as Java.
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Deploy the Process " Payment Retrieval”

Camunda Modeler
o0 @ ¢ EEImmu mE (&

Onpioy Guret Dgram
Deploy button Contigus Dagoyman Endpont payment.etrieval

Charge Credit
Card
Payment Payment
Retrieval Received

Requested

£ Extorat Task Configuration

ek Prioy

Job Configuration
b Py

s 00000 NFHa&

Camunda Modsler
D-® /BB 0C @ ¢ EEZImMmAE 2

r———
N 1}
Deploy Diagram
) Crarge G S0 men s oy o o Camrc
ok Card
thame | Paymant eal
~ Payment Deployment
Roetreval
Requested Tanantia
iy | [ G
T Goeeme
g
1 Extomar ook Contiguraton
£ ooy
Job Configuratio
oo printy

0eo®0oc000

[} B
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Verify the Deployment with Cockpit

@ Go to http://localhost:8080/camunda/app/cockpit

%2 Camunda Cockpit

Dashboard » Processes

2 orocess definitions deployed

State
@
@

Incidents

0

0

Running Instances

6

0

Processes Decisions Human Tasks More ~

Name
Invoice Receipt

Payment Retrieval
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http://localhost:8080/camunda/app/cockpit

REST Client: Make a POST request to the following endpoint:

http://localhost:8080/engine-rest/process-definition/key/
payment-retrieval/start

The JSON Body should look like this:

«4O>» «Fr «=)r <

Er E OAX


http://localhost:8080/engine-rest/process-definition/key/payment-retrieval/start
http://localhost:8080/engine-rest/process-definition/key/payment-retrieval/start

Start a Process Instance

Make sure you are setting the headers correctly to Content-Type:
application/json
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Add a User Task

Camunda Modoler

P Payment Payment Approve Payment
Roceived

o Requested Dotais

fo) Set demo as Assignee gadEsl
HErs

o =

5 £

(@]

®

0o Fotow up st

8

o Pty

Andrea Morichetta, Phd (Computer Science [Business Process Digitalization and Cloud Co November 27, 2018 39/58



Configure a basic form in the User Task

B2 oC @ ¢ EZImmum mE 2

N
i
58
35
1% 00
SR
&
24
a9
&

o
o
o =
o
(]
o | ===
o
o
o Fieldl o Field2 o Field3
» ID: amount » ID: item > |D: approved
> Type: long » Type: string » Type: boolean
» Label: Amount » Label: ltem > Label: Approved?
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Work on the Task

@ After the deploy of the process "Payment Retrieval”
@ Go to Tasklist http://localhost:8080/camunda/app/tasklist

@ Click on start process

Start process

@ You can set variables, using a generic form, by clicking the *Add a variable” link below.

Business Key

Addavaria.. +  Name Type Value
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http://localhost:8080/camunda/app/tasklist

Approve Payment in the Task List

Approve Payment

Payment Retrieval

8 Set follow-up date A Set due date i Add groups 2 Demo Demo x
Form  History  Diagram  Description

Charge Credit
Card

Payment

Retrieval Recoived

I Approve l
Payment
t
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Approve Payment in the Task List

Approve Payment
Payment Retrieval

& Set follow-up date 4 Set due date # Add groups 2 Demo Demo x
Form  Histoy ~ Diagram  Description

Amount
555

Item

ftem-xyz

Approve?

s:
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Add Two Gateways

ece (Camunda Modeler
D-> BB@ 0C @ ¢ EEImummg 2

poymentbpmn

payment.-retrieval

General

payment rorioval x

Name
Payment Rereva

Version Tag

Charge Credit
Card

Payment Payment T G
(o] Retrieval Retaived |
Requesled ]
o £ Extomar sk Contiuration
| R,
o A Job onfiguraton
= prove sob Pty

& Payment

0 Candidte Starter
Gonfiguration

s CondidateSartr Groups

(im}
CandidteSartor Users

History Configuration
Degram || 0uL
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Configure the Gateways

ece (Camunda Modeler
D-> BB@ 0C @ ¢ EEImummg 2

er—
Ik Payment
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Payment Retrieval
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Degram || 0uL
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Configure the Gateways

Camunda Modoler

G ¢ EEImmm mE 2
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Payment
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Work on the Task

After the deploy of the process ”"Payment Retrieval”
Go to Tasklist http://localhost:8080/camunda/app/tasklist

Click on start process

e 6 o6 o

make sure you use an amount that is larger or equal to 1000 in order
to see the User Task Approve Payment

| Start process |

| @ You can set variables, using a generic form, by clicking the *Add a variable" fink below.

Business Key

Add avaria... + Name Type Value
Rem... x amount Long B 556
|
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http://localhost:8080/camunda/app/tasklist

Add a Business Rule Task to the Process

ece (Camunda Modeler
D-® B® 0C @ ¢ EE Imummg 2

Task ossadgh
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Payment - —
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& (5 Manual Task
———\C Oue ome
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(=] fomrove % Service Task
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D _ S Script Task ot
. e
8 O call Activity
[} (=) Sub Process (collapsed) ey
E] Sub Process (expanded) ‘Asynchronous Continuations
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Configure the Business Rule Task

ece (Camunda Modeler
D-® B® 0C @ ¢ EE Imummg 2
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Create a DMN table

ece
D-> 8@ 0 = -

(Camunda Modeler
paymentopmn O | dagram_1.0mn

Approve Payment

approve-payment]
[

Input_+

L]
View DD
&
O+

Annotation

Decson Tave || XML
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DMN Table

or the input column, use item as the Input Expression and Item as the
Input Label:

ece Camunda Modeler
D-> 8@ 0 @ &

paymentvomn

Approve Payment View DRD !;
approve-payment
v T epmt T Output
tem Input Exprossion

tom Annotation

Input Labe | teri

Input Variable
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DMN Table

Use approved as the Output Name and Approved as the Output Label for
the output column Approved

ece Camunda Modeler
@ o 2
)
Approve Payment View DRD !h
approve-payment
[ nput Output

‘Approved
Annotation
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Deploy the DMN Table

ece Comunda Modele
CRCACIEERCIEIESE o Deploy button
e Tl
®
Approve Payment ViewDRD !!
approve-payment Deploy Diagram
u oput_+
Specty deploymen detis and deploy tris diagram to Camunda.
 [Romme Doployment Name | Paymont Retievl Ducio
2 [roCtom )

Annotation
Tenantid

Gancel

Decson Tave || XML
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Verify the Deployment with Cockpit

http://localhost:8080/camunda/app/cockpit

Processes Decisions Human Tasks More ~

%% Camunda Cockpit

Dashboard » Decisions

3 decision definitions deployed
Name Tenant ID
Approve Payment
Assign Approver Group

Invoice Classification
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http://localhost:8080/camunda/app/cockpit

Start the Process

Start process

© You can set varables, using & generic form, by clicking the *Acd a variable" ink below.

Business Key ‘

Addavaria.. +  Name Type Value
Rem... x ‘ item ‘ | sting 4 item-zzz
Rem... « ‘ amount ‘ | tong : 1200
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Inspect using Cockpit and Tasklist

%2 Camunda Cockpit

Processes Decisions Human Tasks

More +

Dashboard » Decisions » Approve Payment » 919e5322-529f-11e8-9724-d2c19956f38d

<
Instance ID:

919e6322-529f-11e8-97....

Definition Version:
1

Definition ID:
approve-payment:1:7427....
Definition Key:
approve-payment
Definition Name:
Approve Payment
Tenant ID:
nult
Deployment ID:
74254191-529f-11€8-972....
Process Instance ID:
919d68b7-520f-11€8-97....

Case Instance ID:
null

u Input Output
ftem Approved
string boolean Annotation
1 | item-xyz" true
2 [ not(‘item-xyz") false
~ 7
Inputs Outputs
Name A Type = Value
Item String item-zzz

Decision Requirements ...
null

Approve Payment

approve-payment

L DemoDemo A~

Youll see that depending on the input, the worker will either charge or not
charge the credit card.
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Questions?
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