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DOMAIN-DRIVEN DESIGN (DDD)

Concept that the structure and language of software code should match
the business domain.

Eases communication

Improves flexibility

Emphasizes domain over interface
Requires robust domain expertise
Encourages iterative practices
lll-suited for highly technical projects

Problem space Solution space
Problem

Domain
Domain Logic e
g Knowledge
Core Domain




DOMAIN-DRIVEN DESIGN (DDD)
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BUSINESS AUTOMATION

MAPPING
(Domain + Business Logic)

AUTOMATION
(Business Logic)

OPTIMIZATION
(Business Logic)




PROCESS MODELS

BPMN model

MAPPING
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MAPPING
Process models
Process mining
Triggers

Participants

Inputs and outputs

Domain model
DSL

Business rules
Decision tables

Decision models

PROCESS MINING

Data
Science

|{ Business
8\ Processes

Big Data

Analytics Analysis

Business
Process

Process
Mining

Fig. 1 Process Mining origination
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MAPPING

Process models

Process mining

Triggers

Participants

Inputs and outputs
Domain model
DSL

Business rules
Decision tables

Decision models

A trigger is the initial stimulus that initiates the subsequent steps of the

TRIGGERS

process.

Manual

Scheduled

Form

Webhook

Email

Callable (subprocess)

Alert (error)

App-specific (from CRM, helpdesk, ...)




MAPPING
Process models
Process mining

Triggers

Participants

Inputs and outputs
Domain model
DSL

Business rules
Decision tables

Decision models

PARTICIPANTS

Participants are the main entities involved in a business process.

People - individuals, groups, employees, customers, suppliers,
partners, ..
Robots
Smart things
Systems

etc.




INPUTS AND OUTPUTS

MAPPING
Process models Processes, tasks and decisions require input data
» objects to be processed and produce results as their EET
Process mining output. activity
Triggers )
Documents - paper, electronic, ... Input document
Participants Form data

Events - signals, messages, errors, timeout, ...
Sensitive data |
Data transformations should be done outside of a o e doment
business process / decision

Inputs and outputs

Domain model

DSL

Business rules

Application
system

Decision tables

Event which is
activated by
activity

Decision models
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MAPPING
Process models
Process mining
Triggers

Participants

Inputs and outputs

Domain model

DSL

Business rules

Decision tables

Decision models

DOMAIN MODEL OF BUSINESS OBJECTS

(3 Customer (9 SalesOrder
o sN_o L Sting o shNo ! Sting (3 OrderLine
o sFirstName : String is f o dtOrder ; Date a iQuantity : int
o sSurname : String 15101 o dSubTotd : double & o o dPr;rn 'glxlbla
o sOtherNames : String | 1 * & dDiscount : double | 1 — -
o bMaileting : boolean o dTotal : double
o dtBirth : Date o bPaid ; hoolean *
>
1
is for
has i
ship to
. 1 N
(3 Address
o sStreetNo ! String © Book
o sStreetName : String @ sRefto : String
o StreetType : int o sISBN @ String
o sSulurb : Sting o sTitle : Sting
o sPostcode @ String o shuthor : Sting
[}

o State int sDascription : String

o sCountry ; String

Translates to domain-specific APIs

3 I /onboarding Returns a list of onboarding

/onboarding Creates new instance of onboarding

[ GET ! /onboarding/{id} Retumns information about specified onboarding

’ BISNSIS /onboarding/{id} Cancels specified onboarding
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MAPPING
Process models
Process mining
Triggers

Participants

Inputs and outputs

Domain model

DSL

Business rules

Decision tables

Decision models

DOMAIN SPECIFIC LANGUAGE

A computer language specialized to a

SCINARID  checkage

’-

lobile

Corrment (Optioosl!

Event: Internet on button:

1 Greeting:

N

Did you know that our internet is fas

particular application domain. S sl 0n button: 1 —=> Discont
On button: 2 --> Data limit
On button: * —-=> Return to main menu
. . . . Teg (Optronal)
By hldlng teChnlcaI detalls, DSLS can scenariotag Event: Discont on button: 1 Greeting: Welcome in section of discounts!
empower users by giving them ability to ki ou bttan 4 -5 Sumer gisedupt
. . On button: 2 --> Hidden discounts
set feature requirements and verify R e 0n button: * —=> Step back r
SyStem behaVIOur' Event: Summer discount on button: 1 Greeting: Hello! ‘
other d
WHEN | check age for <name> Event: Hidden discounts on button: 2 J
Open up a functionality to internal users Bt nfo '
. . . Event: Step back on button: * 1
WIthOUt haVIng to prematurely bUIId OUt B BACK (Action in jetbrains.mps.samples.VoiceMenu) J
a Super Complex’ mUCh more rlgld GUI Eve”t‘;ifj N GENERAL (Action in jetbrains.mps.samples.VoiceMenu) po!
m @ Event: R4© GET_INFO (Action in jetbrains.mps.samples.VoiceMenu) B
back ™ MENU (Command in jetbrains.mps.samples.VoiceMenu) J
| N OTHER (Action in jetbrains.mps.samples.VoiceMenu)
1 hob Event: Payment on button: 2 Greeting: Since now we offer you easiest way of l\
f# Package % % Navigasto = B ¢ Testol.dslr &2 f# Package X = B  Q Testol.dslr & Testo1.dsl

1 package rulesl

B < A4 A 5 S inki
U 2= import com.nobleprog.FactModel.*; . B % Description:
3o T
4 dialect "mvel" ﬁTesto“-’“‘ Language Expression  Rule Language Mapping Object Scope
et 5 1§ Mesioiicsln Thereisanemployee! e:Em () A [condition]
> &3 rules2 6 expander Test0l.dsl > &3 rules2 poyes: =P :
7 Show name System.out.printin(e.name) : [consequence]
> & rules3 > &5 rules3 :
- 8= rule "Rule 1"
» Gy META-INF 9
» = JRE System Library [java-7-openjd 10 when
» a Drools Libra 11 There is an employee
- i 24 12 then
P = JUnit 4 13 Show name
P > src 14 end
dsl file

dslr file
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MAPPING
Process models
Process mining
Triggers

Participants

Inputs and outputs

Domain model
DSL

Business rules
Decision tables

Decision models

BUSINESS RULES

Business rules are directives that define an organization’s business

activities.
e Influence business processes
e Apply to people, processes, corporate behavior and computing
systems in an organization

e |egal constraints and obligations

€ Airfare - Visual Paradigm Enterprise . O X
Dash Project mSM Agile Diagram View Team Tools Modeling Window Help
737 Business Rules Discounts [1@ = 3
! B RRRA =200 ]9
@ D& Name Rule Enforcement Level Type
U' BR0O01 IFP_DMTF Infant passengers under two years old are offered a discount of 80% on domestic flights Strictly enforced Facts
% BR002 IFP_INTF Infant passengers under two years old are offered a discount of 70% on international flights Strictly enforced Facts
% BR0O03 YP Youth passengers (between two and sixteen) are offered a discount of 10%, for any kind of desti... Strictly enforced Facts
§ BR004 ER Passengers who make reservation five months before their journey are offered a discount of 10% Strictly enforced Facts
i BR0O05 OS_INTF For international flights, passengers are offered 15% discount if they travel during off-seasons Strictly enforced Facts
;” BR0O06 IFP_OS There would be no discount for international flights, except that when the passenger is an infant p... Strictly enforced Facts
= ||BROO7  FF Frequent flyer enjoys a discount of 15% Strictly enforced Facts
g |BRO0O8 IFP_MAXD  The maximum amount of discount for infant passengers is 80% Deferred enforcement Facts
2% |BR009 GP_MAXD  The maximum amount of discount for non-infant passengers is 20% Deferred enforcement Facts
BR0O10 YP FF Youth passenaqers are offered a discount of 18% if they are frequent flvers Strictly enforced Facts

& RedHat



MAPPING
Process models
Process mining
Triggers

Participants

Inputs and outputs

Domain model

DSL

Business rules

Decision tables

Decision models

DECISION TABLES

Information ltem name | | Inputexpression Inputs and oufputs Output label
in columns
[ Hitingcstor | [Discount [\ | Optional default
~U Customer OrderSize Discount oufput enfry
S —
Business, Private <10, >=10 0.05, 0.10,0.15<__
— | 1 <10 0.10 Opfional allowed values
Business I
I Rules in rows | ﬁ 2 >=10 0.15
o s 3 Private 5 0.05
| Rule numbers I | Inputentry ” Irelevant | | Cutput entry |

Types of decisions
e Selection (routing)
e Scoring
e Categorizing

The decision doesn't take an action
(no side effect), just determines a
data value



MAPPING
Process models
Process mining
Triggers

Participants

Inputs and outputs

Domain model

DSL

Business rules

Decision tables

Decision models

DECISION MODELS

Decision Requirements
Output Value

determines

Decision

Decision Logic

defined by

requires

Input Value(s)

T Gl Gl G A T AT W A W G W W W W T T AT T T T

> Value Expression
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MAPPING

Process models
Process mining
Triggers

Participants

Inputs and outputs

Domain model of
business objects

Business rules
Decision tables

Decision models

DECISION MODELS

<510k l Approval by
| Manager
| Collect
application data
Invoice < 310k to $50k " Approval by A A

Submitted Department H Decide

| routing

Amount? ‘

S50k Approval by \

| Finance

Routing =
ACCEPT

Routing =
DECLINE

Offer Decline
product customer

Learn DMN in 15 minutes

Business Process Model
(BPMN)

DMN and Kogito presentation

DMN.new editor

Decision Model
(DMN)

- = { Routing table J

Application risk 2 g : '
( score model 3  Application risk Eligibility 3 Eligibility rules
//' 3
Decision Requirements /
Level
Application
Eligibility rules
Eligibility
Employment
P S Country | Age :
ELIGIBLE
1 | UNEMPLOYED INELIGIBLE
2 not(UK) INELIGIBLE
3 <18 INELIGIBLE
4 ELIGIBLE

Decision Logic
Level


https://learn-dmn-in-15-minutes.com/
https://www.youtube.com/watch?v=5HSdDQzG0wE
http://dmn.new/

AUTOMATION
Processes
Rules
Decisions

Service orchestration
/ choreography

Event-driven
processes

Decision streaming

Scheduled jobs

State machine
Serverless workflow
FaaS

Pipelines

Compensations

PROCESSES

System-centric processes
e Straight-through processes (request-response)
e Asynchronous processes - with wait states

Human-centric processes
e Escalation processes
e Collaboration processes

Adhoc processes (cases)
e Dynamic processes
e Data-heavy processes

Event-driven processes
Serverless workflows



AUTOMATION

Processes
Rules
Decisions

Service orchestration
/ choreography

Event-driven
processes

Decision streaming

Scheduled jobs

State machine
Serverless workflow
FaaS

Pipelines

Compensations

UL ES If this then that

Kogito DRL Rules language

>
Iogicdrop' ZGEGE  Insurance Sample v A, (- logicdrop "\ v

Projects > Insurance Sample > Rules > Approve or Deny Policy >

Driver is a single male »

1 when
Data 2 $driver : Driver( » Collapse
3 gender == "MALE",
%% Rules 4 age < 25, <> Ruleset Source
S maritalState == "SINGLE",
6 inf : insuranceFactor) +~ Freeform Rules +
Author 7¢ hen . )
8 $driver.setInsuranceFactor(1.6 * inf); Calculate insurance extras
9 sparks.print("Driver Single Young Male Driver: " + $driver.getInsuranceFactor()); Calculate insurance price
Publish 10
Driver has another car
Test Driver has prior claims
Driver is a single male
Driver is married with chil
IBM Action rules express business Policy

"change customers in the Gold category to the Platinum
category when they spend more than $1, 500 in a single
transaction”

policy statements using a
predefined business vocabulary
that can be interpreted by a
computer.
Action Rule
If All of the following conditions are true:
- the customer category is Gold
- the value of the shopping cartis more than $ 1, 500
Then Change the customer category to Platinum

‘ RedHat


https://docs.jboss.org/kogito/release/latest/html_single/#con-drl_kogito-drl-rules

AUTOMATION

Processes
Rules
Decisions

Service orchestration
/ choreography

Event-driven
processes

Decision streaming

Scheduled jobs

State machine
Serverless workflow
FaaS

Pipelines

Compensations

DECISIONS

Executing decision logic in DMN models

Fine (Decision Table)

Fine
Fine U Violation.Type Violation.Actual Speed - Violation.Speed Limit e Description
{tring) (purbe Amount Points
(number) (number)
N "speed" [10..30) 500 3
" "speed" >= 30 1000 7
Violation PR - — .
3 parking
4 "driving under the influence" N 1000 5
* = Actual input data = *
{ e P / /* = Expected output data = */
Violation™: § "Fine™: §
Type": "speed’, - - = > "Points™ 7

"Speed Limit": 60,
"Actual Speed”: 100
§

DMN with Kogito on Quarkus

DMN FEEL Cheatsheet

"Amount": 1000
t


https://www.youtube.com/watch?v=YISlYGIl-jY
https://pasteboard.co/JX2uxOp.png

AUTOMATION SERVICE ORCHESTRATION / CHOREOGRAPHY

Processes

Rules Orchestration Choreography

0

Decisions

Service orchestration

/ choreography 0™

@@
!
S

Event-driven
processes

@4—»@4—»
@4—»@4—»

@4—»@%@4—»

!
=
!
S

Decision streaming

@ «— &l

Scheduled jobs

State machine Orchestration Example Choreography Example
Serverless workflow Loyalty points Loyalty points
S 10 & ’ 1,
Create PoinL/ ervice o Service
bal o
FaaS slance &
e ”',
Pi pe“nes Customer Service < Sendpv:ce:fome Post Service Customer Service reate [~---|  Post Service
Compensations sm@\ %
p .
email \\ 7?}: .
Email Service | Email Service




AUTOMATION

Processes
Rules
Decisions

Service orchestration
/ choreography

Event-driven
processes

Decision streaming

Scheduled jobs

State machine
Serverless workflow
FaaS

Pipelines

Compensations

EVENT-DRIVEN PROCESSES

Kafka

i
|
|
|
|
|
'

|
Process paym%nt Fulfill order*

order received

cancellatign received

order paid

=

cancellatign received

order completed

Process refund

—_—_————eeee e — — ]

order dnceled




AUTOMATION DECISION STREAMING

Processes

Rules Kafka

Decisions

2. Streaming decision
results

Service orchestration
/ choreography

-+——————

Event-driven

processes 5
Deterrrv;ir?;esalaw ...................

Decision streaming ; \
Scheduled jobs i @ o

State machine
evaluation

1. Streaming event data to be evaluated by
the decision model

Certification

ana

M. %er
evaluation

Serverless workflow

FaaS

Pipelines

—_—————

Compensations

Kafka

21




AUTOMATION SCHEDULED JOBS

Processes
Rules

Decisions e Repetitive tasks - every day, every hour, at the end of each month,

Service orchestration etc. - avoid peak loads by distributing load throughout the period

/ choreography of time
e Timouts, reminders
Event-driven e Retries after failures - delay, max attempts

processes

Decision streaming

Scheduled jobs

State machine

Serverless workflow
Retries in Serverless Workflows

FaaS

Pipelines Timers in [BPM

Compensations

22


https://github.com/serverlessworkflow/specification/blob/main/specification.md#Defining-Retries
https://docs.jboss.org/jbpm/release/latest/jbpm-docs/html_single/#con-timer_business-processes

AUTOMATION

Processes
Rules
Decisions

Service orchestration
/ choreography

Event-driven
processes

Decision streaming

Scheduled jobs

State machine
Serverless workflow
FaaS

Pipelines

Compensations

STATE MACHINE

update

request_change

wait_for_review

review acoept

merged

reject

States in processes are moments when a process persists its state to
the database
e When waiting on asynchronous task to receive a response to
continue - for example waiting for form data from a user, waiting
for an external system to finish processing, etc.
e When a process starts / finishes

Not a domain logic



AUTOMATION

Processes
Rules
Decisions

Service orchestration
/ choreography

Event-driven
processes

Decision streaming

Scheduled jobs

State machine
Serverless workflow
FaaS

Pipelines
Compensations
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SERVERLESS WORKFLOW

CloudEvents

Events
© Produced

© Consumed
© Correlations

Event-based decisions example i

Change editor color theme v

1 fd

2 "id": “"eventbasedswitch",

3 “version®: "1.0",

4 "name": "Event Based Switch Transitions"
5 "description”: "Event Based Switch Trans: i
6 "start": "CheckvisaStatus",

7 “events": [

8 {

9 “name": "visaApprovedEvent",

10 “type": "VisaApproved",

1 “"source": "visaCheckSource"

12 )

13 {

14 “name": "visaRejectedEvent",

15 “"type": "VisaRejected”,

16 "source": "visaCheckSource"

17 3

18 1

19 "states": [

20 {

21 “name": "CheckVisaStatus”,

2 "type": "switch",

23 “eventConditions": [

24

25 “eventRef": "visaApprovedEvent",
26 "transition": "HandleApprovedVis:
27 }

28 £

29 "eventRef": "visaRejectedEvent",
30 "transition": "HandleRejectedVis:
31 }

Generate workflow diagram

OpenAPI

Services
O Operations

O Invocation

Workflow Patterns
Control Flow

© Execution Order

O Error handling
© Data Management

Event Based Switch Transitions v1.0

Checkvisastatus )

( HandleApprovedVisa N[ HandleRejectedVisa V([ HandleNoVisaDecision b
Type: SubFlow State Type: SubFlow State Type: SubFlow State
Workflow ID: D Workflow ID: Workflow ID: handleNoVisaDecisionWorkfowld

O

State Types and Border Colors:

Event OEeration Switch Delii Parallel | SubFlow [Inject | ForEach | CallBack

Workflows which do not actively
wait to be triggered.

Serverless Workflow

Intro to CNCF Serverless Workflow

AWS Step Functions



https://serverlessworkflow.io/
https://www.youtube.com/watch?v=gkbsax2y1m8
https://aws.amazon.com/step-functions/

AUTOMATION

Processes
A serverless function is a small, discrete, and reusable

Rules chunk of code that:

Decisions _
e Isshort-lived

Service orchestration e Isnotadaemon (long-running)

/ choreography e Does not publish TCP services

Is not stateful

Makes use of your existing services or

Event-driven °
processes °

Decision streaming

FAAS = Function as a Service

Service Bus
message would
contain the order

Scheduled jobs

third-party resources

° Executes in a few seconds
For every new Order

Web application
submits a message to
the Service Bus
Queue

&

State machine

Serverless workflow

Faa$sS

Pipelines

Compensations

25

Function app segregates the
orders placed for books to submit
to the Topic and all other orders

This Queue will contain
orders for products other
than book for further

details are sent to a Service bus Queue processing
H H
e — D —— =™
1
This topic filters Hard
Copy and Soft Copy Hﬁ
orders into two Lv‘
Subscriptions using Bz

Subscription rules

@ﬁ

Storage account
contains the
price of each

book

Function app
retrieves the price of
the ordered book
from storage table

S|
I

Invoice created based
on the price retrieved
by the Function app

Outlook sends
invoice to the
customer




AUTOMATION PIPELINES

Processes

Cl (Build Pipeline) CD (Release Pipeline)

lll"
|
a _—

Decisions

Service orchestration
/ choreography

Event-driven
processes

Decision streaming 4— Continuous Monitoring / Feedback +—

Scheduled jobs

Automation pipelines in

State machine Machine learning
Serverless workflow : .
Fa aS Automated pipeline
Pipelines Dawa  _,  Daa _  Data _,  Model Model
—_— extraction validation preparation training evaluation
Compensations
:T\

26

Model
validation

4 v 5
3 CD: Model
serving



AUTOMATION COMPENSATIONS

Processes
If any microservice fails to complete its local

Rules Saga pattern for microservice architectures transaction, the other microservices will run

» compensation transactions to rollback the changes.
Decisions _ _ _ )
OrderMicroservice CustomerMicroservice

Advantages
e support for long-lived transactions

e other microservices are not blocked if a
/ microservice is running for a long time

|<<OrderCreated>>

Service orchestration
/ choreography

createOrder

Event-driven

proctasts e it ‘ e thereis no lock on any object
Y
Decision streaming (UpdateCustomerFund) .
Disadvantages

<<CustomerFurjdUpdateFailed>>

Scheduled jobs e B b Ry e difficult to debug
e difficult to maintain if the system gets complex
e does not have read isolation

(CompensateCreateOrder)

A

State machine

:<<OrderCreateCompensated>>

SRR Lo é Adding a process manager addresses the complexity
issue of the Saga pattern when it becomes responsible
for listening to events and triggering endpoints.

FaaS

Pipeli : -
Ipelines Simple Kogito BPMN example

Compensations

Saga pattern powered by Kogqito

27


https://speakerdeck.com/kiecommunity/kielive-number-20-saga-pattern-powered-by-kogito?slide=22
https://www.youtube.com/watch?v=3NiWbqvCtm8

OPTIMIZATION
BPIl and BPR
RPA
Chatbots

Business activity
monitoring

Process simulation

Task assignments

Constraint planning
Machine learning

Scorecards

Business Process Improvement

Use BPI when:

1. As-is process is already mapped/documented 1.

BPI AND BPR

On-going effort
Improvement of existing process
Limited organizational change

Requires an incremental change in
mind-set

2. As-is process fundamentally works but not

well enough with some areas in need of 2.
improvement
3. Your focus is the process - not on 3.

implementing an overarching business
strategy.

Project-based effort
Build process from scratch (whiteboard)
Greater organizational change

Requires a fundamental change in
mind-set

Use BPR when:

As-is process is redundant or in need of a rethink

and redesign

The as-is process fundamentally no longer works

and a major overhaul is required.

The company focuses is the overall strategy to be
achieved, rather tasks or process optimization

‘ RedHat



OPTIMIZATION
BPI and BPR
RPA
Chatbots

Business activity
monitoring

Process simulation
Task assignments
Constraint planning
Machine learning

Scorecards

29

RPA = Robotic Process Automation

Computer-coded

Programmes that replace humans

performing repetitive rules-based tasks

Cross-functional and
cross-application macros

RPA isn't ...

Walking, talking auto-bots

Physically existing machines
processing paper

Artificial intelligence or voice
recognition and reply software

What itﬂcan do...

Scraping data from the web

Opening email and attachments

Logging into web/enterprise applications
Moving files and folders

Copying and pasting

Filling in forms

Reading and writing to databases

- Connecting to system API

Making calculations
Extracting structured data from documents
Collecting social media statistics

Following ‘if/then’ decisions/rules




CHATBOTS

OPTIMIZATION

BPI and BPR

A chatbot is software that simulates human-like
RPA conversations with users via text messages on chat
or text-to-speech.

Chatbots
Business activity e Customer self-service - call centres,
monitoring scheduling doctor appointments s
. . (877) 426-6006
: : e Employee self-service - HR assistants, s
Process simulation meeting and scheduling, expenses, people
: finder
Task assignments
Constraint planning Omnichannel - communication is done on all kinds
of channels - phone calls, chat and email on
Machine learning computers, sms messages, ...

Scorecards Watson Assistant - COVID-19 response automation

30


https://www.ibm.com/watson/covid-response

31

OPTIMIZATION
BPI and BPR
RPA

Chatbots

Business activity
monitoring

Process simulation
Task assignments
Constraint planning
Machine learning

Scorecards

BUSINESS ACTIVITY MONITORING

Patient Satisfaction Dashboard

Average Length of Stay | Appendectomy Lab Test Turnaround

Procedwe:  Appandectomy

B Percentage - howap AN

1%
ry P - r <& &
F & = oF o rd &

Patient Metrics

Arrival to ‘
Bed

Sanc Mutabode Parwl

Conphete B0od (oun

e Paced

Sesmertation Ryt

Arrival to

“»

Physician
25 min 83 min
Arrival to . Arrival to ‘
Nurse Discharge
45 min 137 min

ve MeTIDk Pane

KPI Dependency Tree

sl S Order In Stock?
5 &
2

Customer Satisfactio

Vary Usssta b

Unsatistied -
Patry
]



OPTIMIZATION
BPI and BPR
RPA
Chatbots

Business activity
monitoring

Process simulation

Task assignments

Constraint planning
Machine learning

Scorecards

32

BI I\/I ID Online Simulator ~ Products

poweredby G imulator

PROCESS SIMULATION

Contact

BIMP is a fast and simple web-based user interface to simulate business process models using the

See the getting started guide to read more about the features. BIMP can be used for free for academic and trial purposes. Ci

Members

Acade! Trial

BIMP - Academic

Academic version of BIMP is supported by University of Tartu and the Estonian Research Council.

Total simulation time 4.6 weeks

Charts

Process cycle times including off-timetable hours

0s-67h
67h-135h
135h-202h
202h-1.1d
11d-14d
14d-17d
17d-2d
2d-22d
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https://www.bpsim.org/
https://bimp.cs.ut.ee/simulator/
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TASK ASSIGNMENTS

Optimize the task queue of every employee by reassigning and reordering tasks.

_— Employees
i
r/
{ 8:00 9:00 10:00 11:00 12:00 13:00 14:00 1500 16.00 17:00 18:00
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21 EF R T (F E T

“.. Critical priority - Medium priority

@7 =it /2 Jual@i=)

W, Requires French skill

fairmess
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.. Has health care affinity

Maximize throughput
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Lacks afﬁnity, takes longer * “-.. Starts between 12:00 and 13:30

Assigning BPM human tasks with OptaPlanner

Users
Payroll services
Call centers
Tax auditers

Recruitement
interviewing

Mortgage
approval


https://www.youtube.com/watch?v=ZBzzdQJDapU

CONSTRAINT PLANNING Vehicle routing

OPTIMIZATION Optimize goals with limited resources under constraints
BPIand BPR Optimize goals & Maximize profit
I ) . . o \\
RPA () Minimize ecological footprint R4
* Maximize happiness of employees / customers | .(\&\“\
Chatbots ‘ ‘ &
d | \9,,9
Business activity 5 “
monitoring . .. . |
With limited resources # Employees
Process simulation #» Assets (machines, buildings, vehicles, ...)

(&) Time o

()
Q\s\e Employee rostering

Task assignments

@ Budget 0&6\ Sun Mon Tue
Constraint planning \ R R
-

. o ) " = 3 o | Free
Machine learning Under constraints @ vs () Working hours % Free
Scorecards ® vs @ Skills / affinity b Free | Free

@ vs (>) Logistic conflicts @9 | Free | & .
% Free - F

OptaPlanner Constraint satisfaction solver
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Vaccination appointment scheduling optimization with OptaPlanner ‘ Red Hat



https://www.optaplanner.org/
https://www.youtube.com/watch?v=LTkoaBk-P6U

OPTIMIZATION
BPI and BPR
RPA
Chatbots

Business activity
monitoring

Process simulation
Task assignments

Constraint planning

Machine learning

Scorecards

35

MACHINE LEARNING

Traditional programming

Manually defined rules | = Data input

Machine learning

Automatically

Historic data Historic outcome f
inferred rules

Explanation

Features Score Chart

0.60

4

0.09

Decision

Data input

Features Weight

Positive Weight
children
ownRealty

daysEmployed

Negative Weight
age

ownCar

income

workPhone

Score

061

0.60

Score

-0.61

-0.55

-0.35

-0.09

TrustyAl

Can you trust Al? -
presentation



https://kogito.kie.org/trustyai/
https://www.youtube.com/watch?v=HdEwp2RhG7w
https://www.youtube.com/watch?v=HdEwp2RhG7w
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SCORECARDS AND PREDICTIONS

Scorecard is a risk management tool used mostly by banks to calculate the
risk they take by selling you one of their products.

How risky is a customer?
What are the changes the customer might default on payment?

Based on the customer score we may adapt the product offer - a better
interest rate, a higher credit limit, etc.

@ SampleScorecard

PMML Scorecard Editor

in VS Code

Model Setup  IsScorable: Yes  Function: regression Initial Score: 0 Use Reason Codes: Yes

Characteristics

departmentScore  Reason code: RC1  Baseline score: 19

department isMissing Partial score: -9

department = “marketing®  Partial score: 19

department = “engineering” Partial score: 3

department = “business®  Partial score: 6

ageScore Reason code: RC2 Baseline score: 18

Set Data Dictionary .

Set Mining Sche

1
ma | ‘ Set Outputs

Reason Code Algorithm: pointsBelow

Filter by name

Baseline Method: other

Add Characteristic



https://marketplace.visualstudio.com/items?itemName=redhat.vscode-extension-pmml-editor
https://marketplace.visualstudio.com/items?itemName=redhat.vscode-extension-pmml-editor

Kogito
Cloud-native business
automation for building
intelligent applications,

backed by battle-tested
capabilities.




38

KOGITO

https://kogito.kie.org/

e Domain-Driven Development
e Generated Domain-specific APIs from your BPMN and DMN
models
e Lightweight orchestration microservices
e Event-driven business logic
e Dev-mode hot reload
e Distributed sagas for microservices
e Serverless workflows
e Polyglot programming
More info at
e Blogs
e Youtube


https://blog.kie.org/
https://www.youtube.com/c/KIE-community-channel/featured
https://kogito.kie.org/
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KOGITO DEMO

Available on GitHub
o git clone https://github.com/MarianMacik/sample-kogito.qit
Contains BPMN and DMN integration
Development mode with hot reload
o mvn clean compile quarkus:dev
Compile
o mvn clean install
Domain-specific APl available at http://localhost:8080/q/swagger-ui/

o  OpenAPI specification


https://github.com/MarianMacik/sample-kogito.git
https://kiegroup.github.io/kogito-online/?file=https://raw.githubusercontent.com/MarianMacik/sample-kogito/main/src/main/resources/LoanApplication.bpmn#/editor/bpmn
https://kiegroup.github.io/kogito-online/?file=https://raw.githubusercontent.com/MarianMacik/sample-kogito/main/src/main/resources/MortgageApproval.dmn#/editor/dmn
http://localhost:8080/q/swagger-ui/

Thank you,
questions?




