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DOMAIN-DRIVEN DESIGN (DDD)

Domain-driven design is a 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

AUTOMATION

OPTIMIZATION
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(Object Management Group, Cloud Native Computing Foundation, Kubernetes,
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AUTOMATION OF WORKFLOWS

playtowin.sw.json X

Business Central A  Menuv )
"id": "PlayToWin_ServerlessWorkflow",
< "version": "1.0",
W ocess » P master MortgageApprovalProcess "name "Play to win",
MortgageApprovalProcess.bpmn - Business Process Save | Delete | Rename | Copy | # | B o|d 5 "description": "",
" : n., o n " NewEntry

Model Overview Documentation expressionLang": jsonpath®,

7 "start": "NewEntry", type = Event State
© "events": [

: {

"name!: "NewFntryEven CheckWinner
o g CloudEvent type t icipants", type = Operation State
Mortgage ) i u Action mode = sequential
| — Validation participants
(= CalchatE)n ) Num. of actions = 1
(™) l
A hasWon
‘prizes’,
b : " type = Switch State
"prizes
p Condition type = data-based

B . .

‘l @ 19 1, ‘/" S\

o CorrectData |= Retract Validation {f S.l?(@.resultt == true)] }}

- I v
"functions": [ GetEmployeeDetails
{ type = Operation State
"name": "isWinnerFunction", Action mode = sequential
"operation": "https://raw.githubusercontent.com/k Num. of actions = 1
}I
{ {{ 5.l2(@.result I= true)] }}
" ", n : : " Y
name": "getEmployeeDetailsFunction", R

"operati ] ttps://raw.githubusercontent.com/k
} .

type = Inject State

]l

.‘\Produced event ‘ [PrizeWonEvent]
"states": [ N

"NewEntry",
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SERVERLESS WORKFLOW

Similar specification to BPMN but aimed more
at developers

More lightweight, no human tasks, targeted at
machine interaction

Workflow is “modelled” directly by writing the
code (JSON/YAML), currently doesn't define
graphical notation

Higher level than BPM, focuses more on
orchestration of services or infrastructure in
the cloud, self-healing infrastructure
Background service, end users don't interact
directly with it (as with BPM in loan approval,
order processing...)
https://serverlessworkflow.io/

BPMN vs. SWF

id: executiontimeout
name: Execution Timeout Workf low
version: '1.0.0'
specVersion: '0.8'
start: Purchase Parts
timeouts:
workflowExecTimeout:
duration: PT7D
interrupt: true
runBefore: Handle timeout
states:
- name: Purchase Parts
type: operation
actions:
- functionRef: purchasePartsFunction
transition: Unpack Parts
name: Unpack Parts
type: operation
actions:
- functionRef: unpackPartsFunction
end: true
name: Handle timeout
type: operation
actions:
- functionRef: handleTimeoutFunction
functions:
name: purchasePartsFunction

operation: file://myservice.json#purchase

name: unpackPartsFunction

operation: file://myservice.json#unpack

name: handleTimeoutFunction

operation: file://myservice.json#handle

Handle timeout

type = Operation State
Action mode = sequential
Num. of actions = 1

Purchase Parts

type = Operation State
Action mode = sequential
Num. of actions = 1

Unpack Parts

type = Operation State
Action mode = sequential
Num. of actions = 1


https://serverlessworkflow.io/
https://github.com/serverlessworkflow/specification/blob/main/comparisons/comparison-bpmn.md

AUTOMATION OF WORKFLOWS

LogicApp.json® & X

~ . - : = Google Cloud Platform 2 Cloud Workflows Demo v Q  Search products and resources
o0\ | When a feed item is published 9
S Workflows < Edit Workflow SYNTAX REFERENCE  @1LEARN Visualization >l
*The RSS feed URL ‘ http://feeds.reuters.com/reuters/topNews }
MAIN
How often do you want to check for items? @ Cconfigue — @ Define workflow
* Interval * Frequency
1 ’ Minute v 1 - getCurrentTime: START
: d 2 call: http.get
Connected to RSS. Change connection. 3 args:
4 url: https://us-centrall-workflowsample.cloudfunctions.net/datetime
¢ 5 result: CurrentDateTime
6 - readWikipedia:
- 7 call: http.get
E Send an email o e © getCurrentTime
9 url: https://en.wikipedia.org/w/api.php call

Title: Feed title x aiv,s Services ¥ arck ry ires, bl ! d p S £ Admin @ 1234-5678-9012 v Oregon v  Support v

“Body - = Step 2: Design workflow info Cancel m © -

Date published: Feed published... X © readwikipedi
reac IKi| a
readWikipedia
Q « S Undo C Redo @ Zoom in @ Zoom out © center Export v ‘ [ Form Seal
Primary feed link x
Actions Flow
) T —! o Prepare Data
*Subi % : v
Subject New RSS item: Feed title x [ start
L MOST POPULAR o v returnOutput
*To ‘ sophia-owen@fabrikam.com X AWS Lambda Configuration Input Output > return
AN Invoke | Lambda: Invoke
| Prepare Data
Add n param Amazon SNS State name
L ‘ @E‘ Publish +

Prepare Data

Connected to sophia-owen@fabrikam.com. Change connection. _
Amazon ECS
‘

9

API
AWS Lambda: Invoke Info

+ New step AWS Step Functions
[ = ————" partt ot
L—h Data Insights Parallel Step H Integration type Info
o AWS Glue )\ The type of service integration to use. Learn more [4
Design Code View n YA startiobRun S e Optimized v
ECS: RunTask ' |
el Data Insights "
° API Parameters (D Editas JSON
= .
Amazon Data Lifecycle ... » Eaniction:name
) The Lambda function to invoke
Amazon EBS 14 v
Amazon EC2 > i ¢ Payload
( End The JSON that you want to provide to your Lambda function.
9 AWS EC2 Instance Conn... b p Use state input as payload v

=TT & RedHat

Feedback  English (US) ¥ Terms  Cookie preferences




10

AUTOMATION OF EVENT-DRIVEN WORKFLOWS

Event broker
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AUTOMATION OF LONG-LIVED TRANSACTIONS

Saga pattern for microservice architectures

OrderMicroservice

|<<OrderCreated>>

[CompensateCreateOrder)

T

:<<OrderCreateCompensated>>

®

CustomerMicroservice

(UpdateCustomerFund)

<<CustomerFunjdUpdateFailed>>

If any microservice fails to complete its local
transaction, the other microservices will run
compensation transactions to rollback the changes.

Advantages
e support for long-lived transactions
e other microservices are not blocked if a
microservice is running for a long time
e thereisnolock on any object

Disadvantages
e difficult to debug
e difficult to maintain if the system gets complex
e does not have read isolation

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



AUTOMATION OF TASK ASSIGNMENTS

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

— Employees Users

8:00 9:00 10:00 1100 12:00 13:00 14:00 15:00 16:.00 17:00 18:00

I N T Y SN (NI T NS MU SRR Payroll services

(F2 X ET T e (1 K)EL T
e i TR Call centers
...... Critical priority - Medium priority

CLEN S CLEY- e s U Tax auditers

W Requires French skill 5 ¢
T e = = . Recruitement
2 22 2 e (B2 }][C 4 | interviewing

. Has health care affinity Maximize throughput

; it Mortgage
k\. 2 & ] LL”.:-C ‘ [\ y ] approval
Lacks affinity, takes longer ~ .. Starts between 12:00 and 13:30

[KIELive#45]1 Optimizing user tasks assignment in business processes

with Kogito and OptaPlanner*

* OptaPlanner has been succeeded by F timefold


https://www.youtube.com/watch?v=hXPzelZHjYk
https://www.youtube.com/watch?v=hXPzelZHjYk
https://timefold.ai/

AUTOMATION OF HUMAN ACTIONS INTERACTING WITH SW

Robotic Process Automation (RPA)

RPAisn’t ...

Computer-coded Walking, talking auto-bots

Programmes that replace humans

: AR Physically existing machines
performing repetitive rules-based tasks

processing paper

Cross-functional and Artificial intelligence or voice
cross-application macros recognition and reply software

What it can do ...

Opening email and attachments — ~— Scraping data from the web

Logging into web/enterprise applications — ,— Connecting to system API

\

!

!
i

A

A

]

R

Moving files and folders — - Making calculations

Copying and pasting “— Extracting structured data from documents
Filling in forms — I\— Collecting social media statistics

Reading and writing to databases __/ . Following ‘if/then’ decisions/rules




AUTOMATION OF BUSINESS RULES

Kogito DRL Rules language

- o
If this then that

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

Driver is a single male »*

1 when
Data 2 $driver : Driver( ) Collapse
3 gender == "MALE",
% Rules $ HES ¥ <> Ruleset Source
S maritalState == "SINGLE",
6 inf : insuranceFactor) v FEreeform Rules +
Author 7 Hhen ) )
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
policy statements using a "change customers in the Gold category to the Platinum
predefined business vocabulary category when they spend more than $1, 500 in a single
that can be interpreted by a transaction”
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 OF DECISION TABLES

Information ltem name

Inputexpression || Inp

uts and oufputs

Output label

\\ /\ in columns
ALt L Dlscount Optional default
\ U Customer OrderSnze Discount output entry
e —
Business, Private <10, >=10 0.05, 0.10,0.154__
— 1 <10 0.10 Opfional allowed values
Business
Rules in rows — | 2 >=10 0.15
— | 3 Private - 0.05
Rule numbers Inputentry Irelevant Cutput enfry

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



AUTOMATION OF DECISION MODELS

Decision Requirements : Decision Logic :

Output Value [ I

h I

h I

b I

, h I

determines I

i I

i I

y defined by :

Decision § - Value Expression I

i I

h I

. h ,/ \\ I

requires I . possible forms I

h /’ \\ I

h B _A_ -_——-— e _é _____ 11

Input Value(s) : I Literal Expression : | Decision Table : :
I I

h ——————————— d T e e e e e s ms e mm o o= ] I

i I
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AUTOMATION OF DECISION MODELS

Executing decision logic in DMN models

Fine (Decision Table)

Fine U Violation.Type

(string)

"speed"

"speed"

2
Violation ,
3 "parking"

"driving under the influence"

Violation.Actual Speed - Violation.Speed Limit

[10..30)

>=

30

(number)

Fine
(tFine)
Description
Amount Points
(number) (number)
500 3
1000 7
100 1
1000 5

/* = Actual input data = */
"Violation": §
"Type": "speed”,
"Speed Limit": 60,
"Actual Speed": 100

}

DMN with Kogito on Quarkus

DMN FEEL Cheatsheet

/* = Expected output data = */
"Fine": {

"Points": 7,

"Amount”: 1000
5


https://www.youtube.com/watch?v=YISlYGIl-jY
https://twitter.com/elenamdata/status/1057397859883081729/photo/1

AUTOMATION OF DECISION MAKING IN STREAMS

Event broker ()

2. Streaming decision
results

-+——————

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

Event broker ()

—_—————




AUTOMATION OF DECISION MAKING WITH Al

Traditional programming

Manually defined rules | m Data input Decision

Machine learning

Historic data Historic outcome Automatlcally Data input
inferred rules

Decision

Explanation
Features Score Chart Features Weight Tl’u St: , A |
Positive Weight Score
] ) L ]
children 061
2 _
I Can you trust Al”
o daysEmployed 014 presentation

 ——— TR o
age -0.61
ownCar -0.55

0.35

income 0.35
workPhone -0.09


https://kogito.kie.org/trustyai/
https://www.youtube.com/watch?v=HdEwp2RhG7w
https://www.youtube.com/watch?v=HdEwp2RhG7w
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AUTOMATION OF SCORING

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.

PMML Scorecard Editor SampleScorecard
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: &

ageScore  Reasoncode:RC2  Baseline score: 18

Reason Code Algorithm: pointsBelow

N

Baseline Method: other

Q Add Characteristic

-



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

AUTOMATION OF HUMAN-LIKE CONVERSATIONS

Chatbots

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

e Customer self-service - call centres,

scheduling doctor appointments caw o
(877) 426-6006

e Employee self-service - HR assistants, i
meeting and scheduling, expenses, people
finder

Omnichannel - communication is done on all kinds
of channels - phone calls, chat and email on
computers, sms messages, ...

Watson Assistant - COVID-19 response automation

21



https://www.ibm.com/watson/covid-response
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Patient Satisfaction Dashboard

Average Length of Stay | Appendectomy

Procedwe:  Appandectonmy

19
: I I I
.
o 1R
rd £
G o <

Patient Metrics

Arrival to
Bed

Arrival to
Nurse

25 min

&

45 min

AUTOMATION OF BUSINESS MONITORING

Lab Test Turnaround

Arrpave ah 14

W Percentag - howap ANA wen 180
ot 2z ]
S5 Metabade Parwl 2n o
Conplete S00d (o ah

TP ENer s ve M N Pael “hn 2

- - - - - - s o -
. . Bectraiyte ool 2
Sesmertation #h i
|| Tp—_— ssmectanon Axte
st - & & &

Customer Satisfactio

Vary Usastabne

Arrival to ‘ Unsatstied ~
Physician

83 min

Arrival to ‘
Discharge

137 min

Alerts, triggers, ...

KPI Dependency Tree

Order In Stock?
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Choose the right software and
services to fit your needs



Kogito
Cloud-native business
automation for building
intelligent applications,

backed by battle-tested
capabilities.
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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/kogito-intro.git
o cd kogito-intro-quarkus
Contains BPMN and DMN integration
Development mode with hot reload
o mvn clean compile quarkus:dev
Compile
o mvn clean install
Domain-specific API available at http://localhost:8080/qg/swagger-ui/

o  OpenAPI specification


https://github.com/MarianMacik/kogito-intro.git
https://sandbox.kie.org/#/import?url=https://github.com/MarianMacik/kogito-intro/blob/main/kogito-intro-quarkus/src/main/resources/LoanApplication.bpmn
https://sandbox.kie.org/#/import?url=https://github.com/MarianMacik/kogito-intro/blob/main/kogito-intro-quarkus/src/main/resources/MortgageApproval.dmn
http://localhost:8080/q/swagger-ui/

Thank you,
questions?




