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1 Introduction

Research Motivation

Undergoing trend towards process and decision
automation, where human intervention can be
eliminated and business processes can be accelerated.

In the previous years, the most common approach for
executing processes and decisions in an automatic way,
was in a classical programming language, where the
logic was hidden inside thousands of lines of code,
thereby decreasing the transparency of business
processes.

Thesis Aim

Workflow automation based on executable notations,
namely the BPMN and DMN notations, achieving high
transparency of processes and decisions.

Objectives

Present the expressive power of BPMN to render
business processes in a graphical, yet executable
way

Display how the decision logic of BPMN models
can be externalized to DMN models

Render how BPMN and DMN notations can be
integrated in end-to-end business processes

Automate a business process with a BPMN and
DMN-based workflow engine.
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2 Theoretical Background

Driving forces of business process automation

The emergence of process thinking notion

The ubiquitous penetration of Information

Technology (IT) on the BPM spectrum

The underlying digital transformation of today’s
organizations.

Process thinking - Ubiquitous penetration Underlying
Process orientation of Information le-...B95ed 00, Digital
Technology (IT) Transformation (DT)
Business Process
Management (BPM)
gocus®®”
------ Separation
Modeled Modeled
§ with v _with
Process Modeling Decision Modeling
Techniques Techniques
i Standord i Standord
¥ notation wnotation
Business Process Decision Model
Model and Notation and Notation
(BPMN)
.......... Current impetus Supported by
"""""" towards
BPMN + DMN
integration System integration - Process Aware
T Execution semantics in System binding Information Systems
§ their background form an (PAIS)
Executable
moflel Orchestrated by a
Executed by a
x Lies at Busi Pr
Workflow the core of @ usiness Process =
engine Management System
(BPMS)
Key enabler for
v
Process automation, presented with o | Demo development:
transparency,  freen > “YoMBank”
business agility
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3 Business Process Model and Notation (BPMN)

Administered by the Object Management Group
(OMG. Currently, BPMN 2.0 version.

Constitutes the de facto technique for modeling
business processes.

Accepted as an 1SO (ISO/IEC 19510:2013)
standard.

Developed with the ultimate goal to be
understandable by all business users and bridge
the gap between the business process design and
process implementation.

With the advent of BPMN 2.0, a standardized
serialization and interchange format, as well as
standardized execution semantics for all BPMN
elements, were thoroughly introduced.

Hardware Retailer

DB
Order e I 3
) rejected E :
F o 2

.
3 : : g
3]
&D (=)
Check Create
availability invoice product
Order Order
received Rroguct delivered
available?
]
3 C=
5
s
2 Package
3
3
2
[
s
=

‘ product

<?xml versmnHﬁ‘iencodmg"UTF—B"?>
<bpmn:definitions xmlns:bpmn="http://www.omg.org/spec/BPMN/20100524/MODEL" xmlns:bpmndi="http://www.omg.
<bpmn:collaboration id="Collaboration Oxroy€9'">
<bpmn:participant id="Participant 08yqcdp" name="Hardware Retailer" processRef="Process_09bgi77" />
</pbpmn:collaboration>
<bpmn:process id="Process_09bgi77" isExecutable="true">
<bpmn:laneSet id="LaneSet_ 1687xle">
<bpmn:lane id="Lane_1lvlyqté" name="Clerk">
<bpmn: flowNodeRef>StartEvent 1</bpmn:flowNodeRef>

<bpmn: flowNodeRe f>Gateway_03kx7uk</bpnn: flowNodeRe > XM L serialization:

<bpmn: flowNodeRef >Gateway_1n9z59w</bpmn :flowNodeRef>

<bpmn: flowNodeRe f>Activity lhtsopd</bpmn: flowNodeRef> HA

<bpnn: flowNodeRe f>Gateway_lded9e8</bpmn: flowNodeRef> Portab'l’ty

<bpmn: flowNodeRef>Activity 02zjgtz</bpmn:flowNodeRef> e
<bpmn: flowNodeRef>Activity_1krgllg</bpmn:flowNodeRef> ’n teroperab,"ty

<bpmn: flowNodeRef>Event_lup2huq</bpmn:flowNodeRef>
<bpmn: f lowNodeRef>Event_09ht0x2</bpmn: flowNodeRef>
</bpmn:lane>
<bpmn:lane id="Lane_Ordaepg" name—"Warehouse Worker">
<bpmn: flowNodeRef>Activity 18rtlks</bpmn:flowNodeRef>
</bpmn:lane>
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Decision logic in BPMN models

As process execution unfolds, multiple decisions are
taken. Due to the intertwining nature of processes
and decisions, a convolution of decision and
process logic is frequently encountered.

Even if decision-making is an integral part of BPM,
BPMN notation does not support explicitly the
modeling of decision logic in business processes.

Typically, the decision logic of BPMN models is
rendered with control flow constructs, such as
exclusive (XOR) gateways and script tasks, that in
their background implement the desired decision
logic.

1) Decision logic with exclusive gateways...

-D%%&
—®
O — 1O
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Source: Batoulis et al. (2015), Extracting Decision Logic from Process Models

... leads to spaghetti-like processes, high complexity and decreased
maintainability, scalability and flexibility of both processes and
decisions.
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Decision logic in BPMN models

2) Decision logic with script tasks...

CRM
—
-
2 :
u Y2
2 & 8 &
2 Check
@ Apply Calculate
customer
okl discount total cost
etails
Order Total cost
received l T calculated
var newCustomer=execution.getVariable ("newCustomer") ;//boolean
var orderValue=execution.getvVariable("ordervalue"); //double

var discount; //double

if (newCustomer==true && orderValue>= ) {
discount=0.1;

}else if (newCustomer==true && orderValue< ) {
discount=0;

}else if(newCustomer==false && orderValue<30)({
discount=0;

}else if (newCustomer==false && (orderValue>= && orderValue
discount=0.1;

}else if(newCustomer==false && (orderValued>= && orderValue
discount=0.2;

}else if (newCustomer==false && orderValued>= ) {
discount=0.3;

}

... leads to low transparency, hard-coded decisions, while it is more

about coding rather than modeling.

<

<

(DRt
Nt

Overall:

BPMN is not tailored to the modeling of the
decision logic of business processes.

For this reason, Decision Model and Notation
(DMN) emerges as the standard notation to model
repetitive operational decisions, while it s
interestingly well integrated with the BPMN
notation.
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4 Decision Model and Notation (DMN)

Recent standard for modeling and automating
decisions, introduced by OMG in 2015 (currently
DMN 1.3).

Main focus on modeling and automating recurrent
operational decisions, that depend on an established
decision logic.

Developed with the ultimate goal to be
facilitate the business - IT alignment and be
integrated with the BPMN notation.

Renders business decisions in two levels, namely the
decision requirements and the decision logic level.

It is both a graphical and executable notation,
supporting an XML serialization format.
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Decision requirements level

Rendered graphically with a Decision Requirements

Highlights the decision requirements and the

Diagram (DRD). decision interrelationships.
Basic elements:

_D isi iz Eligibility

mi;:(leslon ----------- Decision Legislation

. SR

_Decision's

input ................... |nput data Bank's

| policy \ Age

- \/\‘\

Business

Knowledge Model

(i.e., the business

\
\
\
Business Knowledge \‘
p ISINESS - mrerememres Model Credit Score | _ __ . %
know-how") Calculation > Credit Score

A
Knowledge source Knowledge
(i.e., an authority source

from which the
desired logic is
derived)

Information
requirement arrow

CPrevious debts) (Monthly Income) ( Occupation )
(i.e., inputs and  eeeeeeecnecnnnn _ >
outputs)
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Decision logic level

Rendered with Decision Tables.

Hit Policy Indicator: Specify the cardinality of rules that might apply simultaneously.

L

Tablename — Fligibility assessment | Hit Policy: Unique v

When Then And

Credit Score Age Eligibility

integer integer string
Conditions/ 1 |>=650 [21..70] "eligible"
rules 2 | <650 [21..70] "ineligible"
3 - <21,>70 "ineligible"
Inputs Output
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Eligiblity assessment | HitPolicy: Unique v
n n | | n
Decision-making with DMN
Credit Score Age Eligibility
integer integer string
Exam ’e 2 <650 [21..70] "ineligible"
3 - <2170 "ineligible"
‘\
Inputs: .
Eligibility

Legislation |--=mmmmmmman Eligibility assessment - - - - - = 3 >

Eligiblity assessment

=D

Credit score calculation

Monthly Income:

Credit Score

. H ’
Previous Debts: ; 700 P
Lisivicssossnevirmivevov 3 P
pessesessasessasamsnaanany ,
ion- ! ,
Occupatlon- emploYed ,/ CPrevlousdeb(s) CMonlhlylnoome) C Occupation )
O A A —,
3
Credit score calculation | HitPolicy: Collect (Sum) v
Wnen and and Then
O t t : Monthly Income Previous Debts Occupation CreditScore
utputs: "
1 [<s00 100
2 |1500..800( 150
s : 3 | 1800.-1000( 180
Eligibility: : & 10001200 20
4
1 [ —— \
CreditScore: :
o B [800..1500( 180
9 1500..2500( 140
10 - >= 2500 100
2 - = “self-employed” 220

[ ] - |

[snempores

J1s0 |
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BPMN and DMN integration

Research challenges arise in the context of integrating BPMN and DMN notations. — Ultimate aim to render business

and required
documents
received

integration with
DMN notation

approved

CUSTOMER
‘I" “I’ 2 3 S
l I ; ! '
I I ! I I
l I ! ! :
| ! |
T I | |
I | I
| 3days | O I |
| | Request I |
missing | ]
| | documents Customer | -
1 Application informed for -~
rejected v application ] P
I rejection \ -
I Missing -
documents A~
I received -=7
z l - I
z | _to
= YES _-- =
y % -
Check NO etemmine |~ YES
documents > P| applicant's loan > ®| Send contract
Missing v eligibility
Loan application Documents? - Eligible? Application
A - |

S

[PP1 [ ——

Routing decision

v

Routing decision

Business decision

processes decision-aware and
decision-intelligent.

Eligibility

_ -
.- Bank's
- policy \ Age
\
\
\

Credit Score

( Previous debts ) (Mcnthly Income)

C Occupatin )

Eligibility: eligible
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5 Business Process Management Systems (BPMSs)

Business Process Management Systems (BPMSs) have
emerged as more sophisticated variants of Workflow
Management Systems (WfMSs), supporting not only
the execution of process models, but arising also as the
technology response to support the entire BPM
lifecycle.

BPMS Architecture
BPMS Process model
repository
Process
modeling - >
tool
o \J | e— "
o n . |
Admmlst.ratl.on Execution External ‘
and monitoring = > 5 - >
engine services 4
tools J
: . L )
»
Worklist
Execution handler
logs

Source: Dumas et al. (2018), Fundamentals of Business Process Management
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Workflow engine

Serving as the backbone of a BPMS, the workflow engine
is deemed to pull the strings of automatic process and
decision execution on the basis of an executable model.

Executable Tt
process model o2aling.
Monitoring and
reporting
Human workflow
h Workflow engine
N e e i

Measure
running time

Task
assignment service call

Process participant IT system IT system Process participant

Task

decision assignment

Source: J. Freund and B. Riicker. (2019), Real-Life BPMN (4th edition): Includes an introduction to DMN

The workflow engine ensures that the right
information reaches the right person or
computer application at the right time.

SCM System

CRM System

ERP System

e

Data Warehouse

Inventory
Human Resources Management
Application

Source: M. Weske. (2007), Business Process Management: Concepts, Languages, Architectures
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Banking industry - opportunities for automation

Today’s highly competitive marketplace and the volatile business environment has put pressure on the banking industry to get
digitalized, accelerate its operations and reinvent its bureaucratic processes.

Processes in banking industry are highly influenced by strict regulatory compliance strategies, that delineate specific guidelines as the
process lifecycle unfolds.

Application - to - approval process: Defined as a business process where a plethora of activities, events and decisions are performed, before a
privilege being granted of denied

Source: Dumas et al. (2018), Fundamentals of Business Process Management

Loan application-to-approval process
at the fictitious bank, “UoMBank”.
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Architecture

Front end - End users - Applicant

5800000+t

|, Executable BPMN model

T

&= eclipse

REST API call
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Trigger process

e

Backend - UoMBank

Eclipse IDE

Maven Project with
Camunda’s Archetype
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Instance completion
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Workflow engine

Cockpit Tasklist

Camunda BPM Ecosystem

Loan Application .'~,
Received .

confirmation
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\ [y



#
#
#
#

Research Contribution

Contributes to the already existing academic work
around the workflow automation, by providing not only
the theoretical concepts behind it, but also by
introducing a practical example of a loan
application-to-approval process.

Introduces how workflow automation can be
applicable with a BPMN and DMN-based workflow
engine.

Highlights the BPMN and DMN integration in an
end-to-end business process.

Research Limitations

Real business process examples are not presented
explicitly in literature.

7 Discussion & Conclusions

Future work

BPMN models integration with Machine Learning
(ML) algorithms. Invoke and retrieve the knowledge of
an algorithm, by the means of BPMN service tasks.

Utilization of Robotic Process Automation (RPA) within

BPMN models.

Conclusions

Workflow automation is applicable for high repetitive,
standardized and rich in information business processes.

Workflow automation accelerates business processes,
decreases error rates and increases customer satisfaction.

Workflow automation on the basis of executable models, like
BPMN and DMN models, refines the transparency of both
processes and decisions.
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Thank you.
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