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1 Introduction

In this Lab, you build business operational decisions to implement services evaluation and client risk
assessment for a Client Onboarding solution. You capture and automate these decisions using IBM
Automation Decision Services.

It includes three exercises. Each exercise can be done separately.
Duration: About 3 hours (each exercise is about 1 hour).

Audience: Anyone who wants to learn how to use Automation Decision Services.

1.1 IBM Automation Decision Services

IBM Automation Decision Services provides a comprehensive environment for authoring, managing,
and running decision services. Operational decisions apply business policies, which are often
influenced by numerous factors that can be both internal and external to an organization.

Part of the IBM Cloud Pak® for Business Automation platform, Automation Decision Services delivers
advanced decision automation capabilities. Using Decision Designer in Business Automation Studio,
business experts can model, author, and validate decisions in a low-code development environment.
They can also infuse intelligence into business decisions by combining decision models and predictive
models into unified decision services. They can collaborate with others in their organization by easily
sharing and collaborating with projects in Business Automation Studio, backed by a central Git
repository.

Automation Decision Services integrates with a continuous integration and delivery (CI/CD) stack. You
can build and deploy decision services directly from Decision Designer. Deployed decision services can
then either be published as automation services in Business Automation Studio, or invoked through the
decision runtime.

Automation Decision Services

@

CI/CO stack
Build, Deploy

~®

Decision Designer Decision runtime
Author, Validate, Manage Execute

|
N Machine learning
Predict

Embedded build service
Build, Deploy

\ e
- 1\5?;1

Business Automation Studio
Publish

For more information, see the IBM Documentation:
IBM Automation Decision Services
What is Automation Decision Services
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1.2 Lab Overview

The end-to-end Client Onboarding solution explores a generic use case for onboarding new services to
an existing client. Automation Decisions Services provides two decisions services that are integrated in
the solution.

The first decision is to define the fees for the services the client is being onboarded to, and to suggest
additional services that the client could be interested in, based on the information gathered. It is
consumed in the end-to-end solution via an automation service from a Business Automation
Application in the front office intake app.

The second decision provides input to determine the onboarding approval, the scoreboard. It
implements a client risk evaluation based on multiple information sources such as the client profile,
industry, and a client classification based on the client revenue. This decision combines descriptive and
predictive models and is consumed in the end-to-end solution as an automated service in Workflow,
during the approval step.

In this Lab you learn how to:

e Manage business decisions based on multiple data sources.

e Infuse intelligence into business decisions by adding a predictive model into the scorecard decision
model to deliver the scoreboard of the client.

e Collaborate by sharing projects through a Git repository, build and deploy decision services from
Decision Designer. Learn how to publish automation services in Business Automation Studio.

Integrating the automated services in other applications is not covered in this Lab. Look at the
Workflow and Business Automation Application labs for this topic.

1.3 Lab Setup Instructions

1.3.1 Prerequisites

1. If you are performing this Lab as a part of an IBM event, access the document that lists the
available systems and URLs along with login instructions. For this lab, you need to access:

o IBM Business Automation Studio to access Decision Designer.
2. Download the file ClientOnboardingLab.zip from the Lab Data folder onto your computer.
Download the file clientDefaultPaymentRS.xml from the Lab Data folder onto your computer.

4. A GitHub account is needed for Exercise 3. You use a GitHub account to create a repository. If you
do not have an account, create one in GitHub. Your work will be saved in your repository.
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1.3.2 Log in to the environment
1. Launch Business Automation Studio (URL listed in the Lab access document, see prerequisites).
2. Select your authentication type: Enterprise LDAP

3. Enteryour Username and Password then click on Log in

Log in to IBM Cloud Pak
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2 Exercise 1: Modeling Decisions

2.1 Introduction

This exercise is an introduction to the authoring environment of Automation Decision Services. You
navigate in Decision Designer, which is the development environment for creating decision services.
You discover the main concepts of Automation Decision Services by exploring and modifying a given
decision service. The scenario of this decision service is to define the fees for services that the client is
being onboarded to and to suggest additional services the client could be interested in, based on the
information gathered.

2.2 Exercise Instructions

In this exercise you import a decision service and explore it:

e Create a project and import a decision service

e Explore the data model and the decision model

e Addabusiness rule and edit a decision table to update the logic used in the model
¢ Validate the decision service

Prerequisites: you need to download the provided file ClientOnboardingLab.zip from the Lab data
folder.

2.2.1 Creating a project and importing a decision service

In this step, you create a project in Business Automation Studio. You import a decision service from the
zip prepared for this exercise.

A project is a set of artifacts that share the same lifecycle and are grouped to solve a particular
business problem. In this Lab you work with a decision automation project. It provides decision
capabilities to help business experts to model and automate repeatable decisions.

If you are already connected to Automation Decision Services and have your project opened following a
previous exercise, you can skip this section and continue in section Exploring the decision service: data
model and decision model.

If you are starting the Lab with this exercise, do the following steps:

1. Login to Business Automation Studio.

2. Click on the Navigation Menu on the top left corner Inlkukackal

3. Expand Design, and then click on Business automations.

X | IBM Cloud Pak

CP4BA Demos and Labs 2024 Page 7 of 57



4. Click Create and select Decision automations.

= IBM Cloud Pak

Business automations

Create or reuse automations. An automation is a collaction of artifacts that fulfills a
purpose. You can publish some automation artifacts as automation services that you
and reuse in a consistent way. Learn more

Decision automations

Document processing automations
Workflow »

External

5. Enter a name for your project. Enter UsrNNN Client Onboarding Decision where UsrNNN is your
assigned username (this avoids conflicts with other projects if you are sharing the cluster).

6. Click Create
Create a decision automation

Name

Usr012 Client Onboarding

Purpose (optional)

My Project for Automation Decision Services Lab

7. Your new project opens in Decision Designer. You can optionally follow the guided popup if it shows
or you can click Maybe Later to continue.

8. Click New decision +.

Busin | master [ Usr012 Client Onboarding T & D 8 =

Decision services (0) Load changes Share changes Branches View history Deploy >

Explore decision services (0)
All samples and decision services created in this decision automation.

Sortby: Recentlyupdatec v Q. Search

What about creating a decision service now?

You can create a decision service from scratch, import a decision service or browse our samples and tutorials.

Learn more

9. Select Import decision service on the left to import the decision service provided by the Lab team.
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New decision service

[% Create decision service gk 2
Import decision service

& Import decision service Select a ZIP or .dproject file to import. This file can contain one or more

o] Duscover{?utonals

decision services. Maximum size: 5MB,

2 Industry samples

@ Localized samples

10. Browse to select the project prepared for the Lab ClientOnboardingLab.zip and click Import.

X

New decision service

[% Create decision service .
Import decision service

& Import decision service Select a ZIP or .dproject file to import. This file can contain one or more
N decision services. Maximum size: SMB.

@ Discovery tutorials
G Industry samples

@ Localized samples

ClientOnboardinglabzip X

11. A tile of a decision service named Client Onboarding Lab appears on the project page.

Client Onboarding Lab

Last :
3/14/2024, 3:54:45 PM by me

A decision project can be composed of several decision services. You create them or import them from
the samples or from a zip file. A project can also be shared with other users and connected to a Git
repository. These features will be covered in Exercise 3.

2.2.2 Exploring the decision service: data model and decision model

In this step, you explore the decision service that you imported. A decision service uses decision
artifacts to define the business decision.

e Decision models: Represent a diagram that expresses the business logic. You can reuse the
output of a decision model in another decision model.

¢ Predictive models: Apply data from a machine learning model to make a prediction.

o Data model: Represents the data structure used by the business logic. You can use the data
model vocabulary in your decision models and predictive models.

o External libraries and data sources: Extend the data models using Java code or contain data
models and functions that you can use in decision models.

e Decision operations: Define entry points for decision service execution.

o Task models: Allows business experts to define the decision logic outside model diagram
(Note: task models are not covered in this lab, but you can see them in the samples proposed in
Additional information).

For more information, see IBM Documentation Building decision models.
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1. Click on Client Onboarding Lab to open your decision service.

2. Your decision service is displayed.

Business Automations f master [ Usr012 Client Onboarding / Client Onboarding Lab 2 o P2 &
Models Data Decision operations
All models v Sortby:  Name v Q  Search

Name Last updated by Last updated at

§ Feeand services

. e /11/2023, 4:45:18 ...

Determines the fees of the services requested and a... Mo 9/11/2023, 4:45:18
= sf_':i““a'd Me 9/11/2023, 4:45:17 ...

Determines if a client is i

=
&a Sarvices subst
Builds a list of services that contains the Services count...

Me 9/11/2023, 4:45:17 ..

2.2.2.1 Exploring the data model

A data model defines the data that is needed to make your decisions. In a data model, you use
predefined and custom data types to create a vocabulary that you can use to populate decisions. Basic
data types, including string and integer, are predefined by default in Automation Decision Services. You
create a data model to define custom data types to match specific needs for your service. These types
are defined in a data model and can be used in one or more decision models in a service.

1. Open the Data tab and click on Data.

Business Automations / ... f Usr012 Client Onboarding / Client Onboarding Lab L D on n o &
Models Data Decision operations
Sortby: Name v Q Searc Create  +
Name Last updated by Last updated at
= Data Me 9/11/2023, 4:45:17 ...

#'Eala'\

The data model is a collection of Data types that represents the data needed to make the decision.
This collection is used by all the decision models defined in the decision service.

The model for Client Onboarding contains 6 Data types: Client Information, Industry, Scoreboard,
Service, Service Information, and Service Request.

Data types .
Define the data model vocabulary

), Search

= Client Information v

Industry ~

7T Scoreboard ~

1]
w

= Service Information -

2 Service Request ~

In the decision model for this exercise, 5 of these data types are used: Client Information, Industry,
Service, Service Information, and Service Request.

Two categories of data types can be defined:
¢ The enumeration type, such as Industry and Service, which contain a list of possible
values.
e The composite type, such as Client Information, Service Information, and Service Request,
which contain a set of attributes with a name and a type. The type can be a basic type
predefined in Automation Decision Services such as string or integer or a custom data type.
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The types defined as input of the model for this exercise (Fee and services) are:
e The enumeration Industry: lists the available industries.
e The enumeration Service: lists the available services.
e The composite type Service request: describes in which industry the client is and what are
the services requested.
¢ The composite type Client Information: describes the characteristics of the client including
annual revenue, number of employees, company age, defaulted payment.

The type defined as output of the model for this exercise (Fee and services) is:
o Service Information: a list of additional services suggested to the client and the fee for the
services requested.

Automation Decision Services allows you to import sets of values extracted from an Excel file to
populate enumeration data types. This is not covered in this Lab. For more information, see IBM
Documentation Extracting values from an external data source.

2. Click on Client Information to explore the data types. It is a Composite type composed of 4
attributes. Attributes and values allow you to define the characteristics of a data type.

Client Information v

Composite type

Attributes
Create a list of attributes to describe the structure of the data type. For example a Customer has a name, an
address, and a date of birth.

Name Type List

Annual Revenue integer ~ O
Company Age integer v (]

Defaulted Payment boolean - (]

Number of Employees integer v O

(If you see long instead of integer as type, note that these are equivalent and you can continue.)

The verbalization defines how a data type is referenced in business rules. It depends on the type of
element. Each attribute comes with a set of automatically generated expression and action

phrases.

For more information, see IBM Documentation Default verbalization.

3. Explore each data type and attributes to learn more about the data types.

For more information, see IBM Documentation Creating a data model.

4. Click on Client Onboarding Lab in the breadcrumb to navigate back to your decision service.

= IBM Cloud Pak

Business Automations / master [ UsrD12 Client Onboarding / Clignt O 'ﬁlﬂ_ﬁj’ ing Lab / Data

Working with external libraries to enrich your data model is not covered in the Lab. For more
information see IBM Documentation Working with external libraries, or the External library tutorial
available on GitHub.
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2.2.2.2 Exploring the decision model

You define the structure of a decision in a model diagram. The primary part of the diagram are nodes:

¢ Decision nodes: represent the decision and contain logic that defines how each decision is

made.

o Input data nodes: represent the data used to determine the decision output and are associated

with a data type.

¢ Function nodes: represent values that are computed from other decision models.

¢ Prediction nodes: represent values that are computed in machine learning predictive models
(prediction nodes are not used in this exercise, they are used in Exercise 2).

e Links represent the relationship between the decisions, input data, and the invocation of a

function or prediction.

The rules define the logic of the decision and are expressed in business rules or decision tables. The

rules determine the output of the model.

1. Inthe Models tab, click on Fee and services.

Business Automations [ master f Usr012 Client Onboarding [ Client Onboarding Lab

Models Data Decision operations

All models v sortby: Name v Q Search

Determines if a client is risky using a predictive model and classifies the client into a segment.

& Services subset
Builds a list of services that contains the Services count first elements of the Services list. It is used.

It opens the decision model Fee and services.

Last updated by

In Automation Decision Services, you implement your decision by building a decision model
diagram. The diagram shows how the decision depends on several sub-decisions.
The modeling diagram is inspired by the Decision Model and Notation (DMN) standard.

The diagram below shows the decision model for Fee and services. As explained in Exploring the
decision mode introduction, the diagram is composed of nodes and links. The decision nodes are
blue, input nodes are green, and function nodes cyan. The links represent the relationship between
the nodes and show the input that is available in a node.

Fee and services
Service Information

Additional services
List of Service

Services subset Complementary services Fee
List of Service List of Service integer

Services
Service Request

CP4BA Demos and Labs 2024

Additional services count
integer

Score rate
number

Score
integer

Client
Client Information
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In this exercise, the top decision Fee and services is the final decision. It calculates the fees for
the services requested by the client and suggests additional services to offer.

It is based on the Client information and the Services requested as input. To provide the outcome,
it depends on intermediate steps, sub-decisions.

The final decision node Fee and services depends on two sub-decisions: Fee and Additional
services.

Fee

The fee is computed by the Fee decision node, based on the service list represented by the input
node Services and the Score rate decision node.

The Score rate decision node computes a rate to apply to the default fee for the client based on a
score computed by the Score decision node.

The Score decision node computes the client score from its different characteristics described by
the Client input node.

Fee and services
Service Information

Additional services
List of Service

::‘v::c;sw?cuebsei ﬁ:‘lgréimz:tary services :::glional services count
Score
Client Information
Additional services
The additional services list is computed by the Additional services decision node. It takes a subset
of the list computed by the Complementary services node.
To extract the subset of services it depends on the function node Services subset which is
computed by taking the count of elements from the list. In the exercise, this computation is

arbitrarily simplified. The count is computed by Additional service count decision node and the
Score rate decision node.

Fee and services
Service Information
Additional services
List of Service

Services subset
List of Service

Complementary services
List of Service

Fee Additional services count
integer integer

Services Score rate

Service Request number

Score
integer

Client
Client Information

CP4BA Demos and Labs 2024 Page 13 of 57



Note that the Services subset is a function node. It is computed from another decision model
named Services subset.

2. Click on Client Onboarding Lab in the breadcrumb to navigate back to the Models tab.

IBM Cloud Pak

Business Automations / master / Usr012 Client Onboarding / Clignt Onboarding Lab / Fee and services

3. Toseeits diagram, click Services subset in the Models list:

Business Automations / master / Usr012 Client Onboarding / Client Onboarding Lab

Models Data Decision oparations
All models ~ Sortby: Name ~ Q, Search
Name Last updated by
& Feeand services Ma
Determines the fees of the services requested and a suggestion for additional services to...
= Scoreboard
| Scoreboar: Me

Determines if a client is risky using a predictive model and classifies the client into a...

= Seni -
Buildg/Mlist of services that contains the Services count first elements of the Services list....
Services subset,

Services subset
List of Service

Services list Services count
List of Service integer

For more information, see IBM Documentation Creating a decision diagram

4. Return to the Decision model Fee and services by clicking Client Onboarding Lab in the
breadcrumb to navigate back to the Models tab.

IBM Cloud Pak

Business Automations / master / Usr012 Client Onboarding / Client Onboarding Lab / Services subset

5. Inthe Models tab, click on Fee and services.

Models Data Decision operations
All models ~ Sortby:  Name v Q Search
Name
=
Deteg™jnes the fees of the services requested and a suggestion for additional services to...
| Feeand services
&£ ScoreboarT———

Determines if a client is risky using a predictive modal and classifies the client into a...

3 Services subsst
Builds a list of services that contains the Services count first elements of the Services list....

6. Click on the Fee node, and then select the Logic tab to explore the decision logic. It displays the
decision table Default services fees and the rule apply score rate that implement the business
logic of the fee calculation. In Automation Decision Services, you express decision logic with a set
of business rules and/or decision tables.
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Fee and services Fee
Service Information Decision node

Details
J—

List of Servico

Additional services count ) Search /
List of Service List of Service integec
B Default service fe

B applyscore rate

Score
integer

Client
Cliont Information

7. Click on Default services fees in the Logic tab to open the decision table.

v

Default service fees

Services count Tl Fees T

15,000
25,000

38,000

& W oN B o

50,000

:n|u1 a‘u|~ .

Each row represents a single rule, where the Services count column represents a condition
parameter and the Fees column the value of the action when the condition is met.

8. Click on apply score rate in the Logic tab to open the business rule.

apply score rate

Type your rule using the list below as reference
B Ge®O6

1
2 set decision to round ( decision * 'Score rate', @ );

Inputs (2) Output (1)

~  Services Service Request

~  Scorerate number

It is a simple text rule statement that determines a rate to apply to the fee calculation.
9. Click on Inputs and then Output at the bottom of the screen.

The rule uses the vocabulary of the input data Services and Score rate and sets a value for the
output of the decision Fee. In this decision logic, the rules are applied in sequence. A fee is
assigned according to the number of services. Then, a rate is applied to calculate the final fee for
the requested services.

To define how the rules interact with each other, you select a rule interaction policy.
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10. On the Logic tab, expand the Rules are applied in sequence drop down.

Rules are applied in sequence ~

First rule applies

When a rule is applicable, it makes a decision.
The decision cannot be changed by other
rules.

Choose greatest value
When one or more rules are applicable, the
decision is set to the greatest value.

Ch
Wh
deci

allest value

more rules are applicable, the
et to the smallest value,

Sum all values
When one or more rules are applicable, the
decision is the sum of all values.

Rules are applied in sequence
When a rule i applicable, it can modify the ¥
decision made by the previous rule.

(Note: You might see less entries but you can continue.)

The interaction policy choices differ according to decision node type (number, list, integer...). In
this exercise, the decision node Fee has an output type of integer, so the options above are
displayed for the integer type.

For more information, see the IBM Documentation Choosing an interaction policy.

2.2.3 Updating decision logic: adding a node, a rule, editing a decision table
You will now change the decision logic for the Score computation to take into account the number of
services requested by the client. A higher number of services leads to a higher score. The change in the
decision logic implies:
e Knowing the number of requested services from the Score node. This requires adding a link
from the Services input and the Score node.
e Adding the computation for the number of services. This requires adding a rule to compute the
new score.
e Adapting the score rate computation to the new score range.

Before modifying the decision logic, you will check the current behavior of the rule execution.

2.2.3.1 Test the decision logic

1. Click on Back to the diagram to return to the decision diagram.

Business Automations / ... / Client Onboarding Lab / Fee and services yd

Modeling (10) Error report (0) Run (4) View history

«”  Backto the diagram —>

2. Click on the Run tab.

Modeling (10) Error repart (0) Run (4) View history Dependencies (2)

Fee and services
Service Information

Additional services
List of Service

On the left, the Test data pane lets you select the set of data to submit to execute the rules. In this
Lab, 4 sets of data are pre-defined: All Services, Federal 2, Federal 3, Telecom 1.
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3. Select All Services to the left and then click on Run to the right.

Modeling (10) Error report (0) Run (4) View history Dependencies (2)

Test data | All Services v £ (] ] Add test dataset + m
All Services

Fill input fields with
supported data @

~ services
~ client
~ annualRevenue : l

27580000 L
Want to try out your decision?

Run your decision model to ensure you have it set up correctly.

~ companyAge
25 ]

~ defaultedPayment

[}

~ numberOfEmployees

358 B

It generates a report and displays the input and output of each node in the decision model. The
final decision is displayed in the top of the report: for Fee and services the result is
"servicesFee": 50000.

- Decision output
Node Name Result
Fee and services i

"extendedServices™: [],
"servicesFee": 58009

¥
- Messages
Message Node name Rule name
~  Run history
~  Statistics
Executed rules Execution time Compile time
11 116 ms 5075 ms

4. Expand Run history, and then expand Score node.

A Run history

Node Rules. Rule Interaction Output
~  [E Feeandsarvicas 1 Sequence
v B ree 2 Sequence 56000
v [E additional services 1 Sequence 0
Additional services
v B o R = 2
v B scoate 1 1
Complementary .
v B e : !
B Sscore 3 Sum 2

Triggered rules Mumber of runs Output

age sco 1 2

The output displays the result for the decision node Score, which is a consolidated result. In this
example, the Score decision node output is 2:

- Revenue score outputis 1,

- Then added to size score (size score is 0) it remains 1,

- Then added to age score result is 2 (age score is 1).
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5. Click on the Modeling tab to return to your decision model.

2.2.3.2 Exploring the current logic

The Score node returns an integer that is used by the Score rate node to compute a rate from the score.

1. Click on the Score node, and then the Details tab.

[> 21a - lols a0 s

Services subset
List of Service

It returns an integer computed by adding all the values returned by its defined rules and decision

tables.

2. Click on the Logic tab to explore the logic of the business rules.

Score
Decision node

=

Sum all values

Q, Search

Fee and services
Service Information

Additional services
List of Service

Complementary services Fee
List of Service integer

Services
Service Request

B revenue score
B size score
B defaulted score

B agescore

The logic contains one rule (defaulted score) and 3 decision tables (revenue score, size score, age

score).

Additional services count
integer

Score rate
number

Score
integer

[

Client Information

3. Click on defaulted score to explore the logic.

Score

Decision node

Hode details

Node name

Score

output type
integer ~

A whole number

[ Output is a list

o

Description (optional)

This decision calculates a score by
consolidating the scores from the client
information and the number of services
requested.

Output variable name (optional)

Score

Same as decision nade name

The defaulted score rule adds -1 to the decision in case of a defaulted payment.

defaulted score

Type your rule using the list below as reference

if

then

add -1 to decision ;

4. Click on the revenue score decision table.

1
2 Client is Defaulted Payment
3
a

The revenue score decision table computes a score from the annual revenue.
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revenue score

Annual Revenue
11| Score T
min max
ol 0 1,000,000 0
2 1,000,000 50,000,000 1
3 = 50,000,000 2
4

Click on the size score decision table.

The size score decision table computes a score from the number of employees.

size score ¥

Number of Employees

Tl| Score Tl

min max

100 3,000

1
2 3,000 8,000
3

Click on the age score decision table.

The age score decision table computes a score from the company age.

age score

The Score output is used by the Score rate node to compute a rate from the score.

Company Age
7L| Score T
min max
1 2 15 [}
2 15 30 1
3 230 2
a

7. Click on Back to the diagram to return to the decision diagram.

Modeling (10)

Error raport (0)

Run (4)

El
«

View history

Back to the diagram —»

8. Click on the Score rate node, and then on the Logic tab.

Services subset
List of Service

Fee and services
Service Information

Additional services
List of Service

Complementary services Fee
List of Secvice integer

Services
Service Request

Additional services count

Client

Client

it
Information

9. Open the compute rate decision table.

You see the score values.
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v

compute rate

Score 11| Score rate T

m B w oM oRe o B
N

elalslolo|s|e|n]u]

In the next step, you change the decision logic.

10. Click on Back to the diagram.

Modeling (10) Errer repert () Run (4) View history

" Backtothe diagram —»

2.2.3.3 Adding a business rule

The score of the client is calculated based on 3 decision tables: revenue score, size score, and age
score, and 1 rule: defaulted score. The score should also be evaluated based on the number of services
that the customer requested to be onboarded. You modify the business rule that calculates the score to
add the number of services to its logic. A higher number of services results in a higher score.

To add the number of services as an input to the score computation, you update the decision node
Score to add Services as input and add a new rule to determine the score.

Services
Service Request

1. Click on the Services input node, then hover over the icon “tg , and then single click on
Connect to another node (arrow) to add a link to connect to another node. Move your mouse to the
Score decision node and click again.

Fee and services
Service Information

ole o o al

Additional services
List of Service

Services subset Complementary services Fee Additional services count
List of Service List of Service integer integer

Services Score rate
Service Reqlmar, number

.
Score
integer

Client
Client Information

This creates a link and the decision diagram is updated to reflect the new dependency:
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Fee and services
Service Information

Additional services
List of Service

Services subset Fee Additional services count
List of Service integer integer
Complementary services Score rate
List of Service number
Score
integer
Services Client
Service Request Client Information

2. Click on the Score decision node, then select the Logic tab in the right pane, and then click on the
plus () and click Business rule.

Score i

Decision node

B susiness rule

B Detault rule

Sum all values v

B revence score
B sizescore
B detaunied score

B agescore

This opens a wizard to help you select the criteria of your rule.

3. Enter services score for the name for the rule, and then scroll down to select the criteria the
Services requested of 'Services'.

Create business rule
Mams

sarvices sor

Setect the critaria for your ule
[] the Company age at Client

[ the Industry of ‘Services' Indusiry.

ihve Services requested of ‘Services List of Service

4, Click on Create. You see ared icon that indicates an error. Hover over the icon to see the details.

® 1 if
of Services contain <o Service>

5. Inthe rule editor, update the rule to contain the text shown below. You may wish to delete the text
that is proposed first.
if
the number of elements in the Services requested of Services is more than 3

then
add 1 to decision ;

While you are typing, the auto-completion guides you through writing your rule. You can also trigger
the auto-completion by typing Ctrl-Space in the editor.
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Once finished the rule appears as follows:

services score

Type your rule using the list below as reference

if

then
add 1 to decision ;

AWK e

the number of elements in the Services requested of Services is more than 3

In the decision logic, the Score node is now the sum of 5 rules: revenue score, size score, defaulted

score, age score, and services score.

Score
Dacision node

Details

Sum all values v

Q, Search

revenue score

size score

age score

B
B
B defaulted score
B
B

services score

Click on Back to the diagram.

2.2.3.4 Updating a decision table

You update the decision table for the score rate because the values change following the update of the

rule to compute the score.

1. Click on the Score rate node. Then, in the Logic tab, click on the compute rate decision table.

It displays the decision table that contains the decisions to determine the score rate.

v

compute rate

Score TL| Scorerate T

ola|s|afn|alu|n]n

In this table, each row represents a single rule. The Score represents a condition parameter and the

Score rate the value for the action.
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2. Hover over the 1in the first row to display the following rule:

if .7 . . T

1 all of the following conditions are true :
- ( ‘seore’ is at most -1) , 17
then
set ‘decision’ to 1.7 ; 14
1.2
1
0.95

0.9

M oB oW N e

0.8

ol|-|‘a~ w|a- u|~v‘

z6 0.7

3. Select row 8 and then right-click to open the contextual menu. Select Insert row -> Above. Enter 6
in Score column and 0.7 in Score rate column.

| Score TL| Score rate ﬂ|

1.7
14
12
1
0.95
0.9
0.8

[ Line 8 overlaps with line(s) 9
0.7

w "
N -

a7

2
”|9Lo m‘-a o|m b|w n‘»—-

The warning icon L appears in lines 8 and 9 to automatically notify you of an issue. The warning
indicates an overlap of rows 8 and 9 so you must change the values in row 9.

4. Change to 7 for Score column and 0.6 for Score rate column.

v

compute rate

Score TL| Scorerate T

[e|a|w]a|a|a]e]s]-
Yo o a womomo b
(=]

2
8

5. Click on Back to the diagram.

2.2.4 Validating the decision service

Now that you have modified the decision model and updated the decision logic, you want to test the
decision service before deploying to production. Automation Decision Services integrates a test
environment allowing you to fine tune your rules and verify their behavior.

1. Select the Run tab.

Business Automations / master f Usr012 Client Onboarding / Client Onboarding Lab / Fee and services

Modeling (10) Error raport (0) Run (4) View history
On the left side, the Test data pane lets you select the data to submit to execute the rules.
2. To see the behavior after the changes, select the same data set as you did before the changes: All

Services and click on Run.

The decision output for servicesFee is now 47500.
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Test data 2 [u] 0] Add test data set + m
All Services -Z]

Fill input fields with All Services Show JSON output
supported data [0] 9/11/2023, 7:18:07 FM

~ services H ~  Decision output

v client Node Name Result

~ annualRevenue
Fee an d services

27500880 & extendedServices": [],
servicesFee": 47500

~ companyAge H 1
3. Expand Run history, and then expand Score.

It shows that the rule you added services score has been triggered. The result for the decision
node Score is a consolidated result. It is the sum of the rules that triggered the result, applied in
sequence.

Each displayed output is the sum, including the previous output.

Bl score 4 Sum 3

Triggered rules Number of runs Output

age score 1 2

services score 1 3

In this example, the output of the Score decision is 3:

- Revenue score output is 1

- Then added to size score (size score is 0) it remains 1

- Then added to age score the result is 2 (age score is 1)

- Then added to services score it is 3 (services score is 1).

4. Click on Client Onboarding Lab in the breadcrumbs to navigate back to the Models tab.

Business Automations / master / Usr012 Client Onboarding / Client Onboarding Lab / Fee and services

Modeling (10) Error report (0) Run (4) View history

For more information, see IBM Documentation
Building decision models
Creating a decision diagram

2.3 Summary

You have completed Exercise 1 - Modeling Decisions. You created a project and a decision service to
define the fee and services for a client being onboarded to a set of services.

¢ You explored the decision model diagram and its elements.

e You updated the business logic.

e Youcreatedarule.

e Youadded alink in the decision diagram.

e You edited a decision table.

e You tested and validated the decision service.
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3 Exercise 2: Adding machine learning in the decision model

3.1 Introduction

In this exercise you leverage a machine learning model to improve the intelligence of the overall
decision. This model evaluates risk based on information provided during the request. Adding a
predictive model allows you to benefit from the experience of previous customers to estimate the risk
level.

This model provides a prediction for the client risk based on the client information (annual revenue,
company age, number of employees, and industry). If the client onboarding is risky, the prediction
returns 1. If it is not, it returns a value of 0. It also provides the prediction confidence.

3.2 Exercise instructions
In this exercise, to use the machine learning model deployment into Automation Decision Services you:

e Create a predictive model connected to the machine learning deployment.
e Add this predictive model into a decision service.
e Validate a decision service.

3.2.1 Log in to your project

If you are already connected to Automation Decision Services and have your project open you can skip
this section and continue in the next section Testing the model before changes.

If you are starting the Lab from this exercise, follow the steps below.

3.2.2 Creating a project and importing a Decision service

1. Login to Business Automation Studio.

2. Click on the Navigation Menu on the top left corner ISl

3. Expand Design, and then click on Business automations.

IEM Cloud Pak
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Click Create and select Decision automations.

= IBM Cloud Pak

Business automations

Create or reuse automations. An automation is a collaction of artifacts that fulfills a
purpose. You can publish some automation artifacts as automation services that you
and reuse in a consistent way. Learn more

Decision automations

Document processing automations
Workflow >

External

Enter a name for your project. Enter UsrNNN Client Onboarding Decision where UsrNNN is your
assigned username (this avoids conflicts with other projects if you are sharing the cluster).

Click Create

Create a decision automation

Name

Usr012 Client Onboarding

Purpose (optional)

My Project for Automation Decision Services Lab

Your new project opens in Decision Designer. You can optionally follow the guided popup if it shows
or click Maybe Later to continue.

Click New decision +.

=  IBM Cloud Pak
Business Automations [ master / Usr012 Client Onboarding T 8 O @ =
Decision services (0) Load changes Share changes Branches View history Deploy >

Explore decision services (0)
All samples and decision services created in this decision automation.

Sortby: Recently updatec ~ O Search
New decision

What about creating a decision service now?

You can create a decision service from scratch, import a decision service or browse our samples and tutorials.

Learn mora

9. Select Import decision service on the left to import the decision service provided by the Lab team.
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New decision service

[ Create decision service L] )
Import decision service

& Import decision service Select a ZIP or .dproject file to import. This file can contain one or more

@ Dlscover{Du(onals

2 Industry samples. Browse ‘

@ Localized samples

decision services. Maximum size: 5MB,

10. Browse to select the project prepared for the Lab ClientOnboardingLab.zip and click Import.

x
New decision service
Create decision service
& e Import decision service
& Import decision service Select a ZIP or .dproject file to import. This file can contain one or more

N decision services. Maximum size: SMB.
@ Discovery tutorials

2 Industry samples Browse

® Localized samples
ClientOnboardinglabzip X

-

11. A tile of a decision service named Client Onboarding Lab appears on the project page.

Client Onboarding Lab

fees uri
enboarding. Perform a client risk assessment.

Last updated:
3/14/2024, 3:54:45 PM by me

12. Click on Client Onboarding Lab to open your decision service.

3.2.3 Testing the model before changes

The Client Onboarding Lab decision service contains several decision models. In this exercise, you work
on the Scoreboard decision model.

If you are not familiar with the data model, you can check Exercise 1 Exploring the decision service:
data model and decision model.

1. Inthe Models tab, click on Scoreboard.

Models Data Decision o perations
All modals ~ sortby: Name v Q search

Name Last updated by Last updated at

=

&% Fee and services

N 111/ :12:4
Determines the fees of the services requested and a... Me 9/11/2023, 7:12:45 PM

% Scoreboard a5
Delqaines if & elient is risky using a predictive model and... (2 L EEERE R

— | Scoreboard

2 Sorvr\:c‘—*'urrm]'“ Me 9/11/2023, 4:45:17 PM
Builds a list of services that contains the Services count first... T

2. It opens the decision model Scoreboard.

The decision model diagram is a dependency diagram that shows the steps to make the final
decision. The top decision Scoreboard is the final decision. It calculates a client risk and
categorizes the client in a business segment. The segment is computed by the decision node
Segment category from the input node Client. The risk is computed from the Predictive risk node
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with the input nodes Industry and Client. This model is not complete because the Predictive risk
node has no business logic defined. You will complete it in this exercise.

Scoreboard
Scoreboard
Predictive risk Segment category
Scoreboard string
Industry Client
Industry Client Information

3. Select the Run tab to test the model.

Business Automations / master / Usr012 Client Onboarding / Client Onboarding Lab [ Scoreboard

Modsling (5) Error report (0)

On the left side, the Test data pane lets you select which set of data to submit to execute the rules.
In this Lab, 4 sets of data are pre-defined: May be risky, Not so risky, Risky, Safe.

4, Select the May be risky data set and click on Run to test the model.

Testdata | May be risky 2 DO m

Fill input fields with supported data
@

~ client
~ annualRevenue

36600000 =

~ companyAge
5 <
v defaultedPayment

m]
v numberOfEmployees

20 <

v industry

Telecom X v

A report displays the input and output of each node in the decision model.

5. Expand Decision output and Run history sections if not already expanded.

~  Decision output

Node Name

Scoreboard

~  Messages

Message Node name

A Run history

Node Rules
v B Scoreboard 0
v B Predictive risk 0
v [E Segment category 1
v (@ Industry 1}
v @ Client 0

CP4BA Demos and Labs 2024

Run (4)

Add test data set +

Rule Interaction

Sequence

Sequence

Sequence

Not applicabla

Not applicable

View history

Want to try out
your decision?

Run your decision madel to
ensure you have it set up
correctly.

Rule name

Qutput
null
null

"Segment 2"
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The final decision is displayed in the top of the report: for Scoreboard the result is "null".

The decision result provides the segment 2 category based on the annual revenue specified in the

data set. If the revenue is below 50000000, it categorizes the client in segment 2. If the revenue is
greater, the client is set in segment 1. Here the risk is not yet computed. You need to add the logic

in the decision node Predictive risk.

3.2.4 Creating a Predictive Model and Map Initial Data

You will now create a predictive model to encapsulate a machine learning model created elsewhere.
You connect it by using the wizard to import a local machine learning model. You then define the input
and the output of this predictive model.

Note: Automation Decision Services also supports connecting to a remote machine learning model
deployment. A machine learning provider gives access to Machine learning deployment. Two types of
providers are currently supported in Automation Decision Services: IBM Watson® Machine Learning and
IBM Open Prediction Service. For more information about how to use machine learning models in
Automation Decision Services see Integrating machine learning in the IBM Knowledge Center.

1. Click Client Onboarding Lab in the breadcrumbs to navigate back to the list of models.

4
>
F

nations / master / Usr012 CI\enLOnbuawdmgFClienlOn?eardmgm,’sr.oreboald
2. Onthe Models tab, click on Create and select Predictive model.

3. Enter the name Machine learning scoreboard and an optional description, and click on Create.

Decision service 'Client Onboarding Lab X

Create model

Select model type

= Decision model Task model - Predictive model @
Create a decision Create a task Create a predictive
model to model to chain model to call a
decompose your together tasks and local or remote
decision and define specify how, when, machine learning
the data it depends and under what model.
on. condition they are

run.

Name

Machine learning scoreboard

Description (optional)

Predictive model to determine the client risk.

Select the dats model you want to use

Data v
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4. The Predictive model Machine learning scoreboard is opened.

Business Automations / master / Usr012 Client Onbearding / Client Onboarding Lab / Machine learing scoreboard

Modeling (4) Error report (0)

A predictive model is a simple Decision Model diagram. It has one or multiple input nodes, two

Run (0}

Qutput mapping
string

A

ML model invocation
ML model output

Input mapping
ML model input

Input
string

View history

2

Dependency (1)

Machine learning scoreboard

Predictive model

Description (optional)

Predictive model to determine the client

risk.

Machine learning model

A Not configured

mapping nodes, and one node that invokes the Machine Learning model.

Output mapping

Mapping the output data of

string the ML model to be used by
the decision service |

ML model invocation

Invoking the remote ML

ML model output model”

Mapping the input datato

Input mapping
ML model input

the ML modelinput by the
decision service 1|

IHPUt type The input data from the
string decision service

5. Intheright-hand pane click Configure.

6. Select Local machine learning model and click Next.

Back to Machine learning scoreboard

Configure predictive model

4 Choose configuration method

Choose configuration method

Choose the methed you want to use to configure this predictive model.

Remote machine learning model
Connect to a remote machine learning service to
configure the invocation of a machine learning m
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7. Upload the file clientDefaultPaymentRS.xml and click Next.

Back to Machine learning scoreboard

Back
Configure predictive model i _

© Choose configuration method 4 Upload file i Map data

Upload file
Select a RuleSet or Scorecard model to upload.
The following file types are supported: .pmml, xml

Add file using drag and drop

clientDefaultPaymentRS.xml X

Select a decision logic generation method:
(®) Business rules

(O Decision tables

8. Under Map data, expand the first input to the predictive model, clientAnnualRevenue, and select
integer for the Source type.

Note: If you are presented with long instead of integer as type, note that these are equivalent.
Select long and continue.

Back to Machine learning scoreboard

Configure predictive model

(@ Choose configuration method @ Upload file {: Map data
Map data
Map data types from the RuleSet model to data types from your data model.

~ 4 clientAnnualRevenue (integer)

Source type

Select a data type ~ |

Y System types
ini

~ A Nocustomn types

~ d clientEmployeeNumber (integer)

9. Once the Maps to loads, select the corresponding data attribute from the Data model of the
decision service, the Annual Revenue of ClientInformation. The resulting mapping should appear
as follows.

~ @ clientAnnualRevenue (integer)

Cancel mapping
B w™appingis complete.

Source type

integer v
Maps to
the Annual Revenue of ClientInformation v

10. Repeat these steps for the clientExistanceDuration input to the predictive model. The result
should appear as follows.
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~ @ clientExistenceDuration (integer)

Cancel mapping
E ™apping is complete.

Source type

integer v
Maps to
the Company Age of ClientInformation v

11. Skip the clientIndustry input, which will be mapped later.

12. Repeat the steps again for the clientEmployeeNumber input to the predictive model. The result
should appear as follows.
~ @ clientEmployeeNumber (integer)

cancel mapping
H  Mapping is complete.

Source type

integer v
Maps to
the Number of Employees of ClientInformation ~

13. When three out of four mappings are complete, click Apply in the upper right. The predictive model
appears as follows:

Business Automations / master / Usr012 Client Onboarding / Client Onboarding Lab / Machine learning scoreboard 2 = o 8 W 2 & & &

Modeling (7) Error report (0) Run (0) View history Dependsncy (1)

Machine learning scoreboard

Weighted sum prediction
List of ML model output o

patptEnReinE Predictive model
string
Description (optional)
o - . -
E Weight Comparison Ftledlclwe model to determine the client
ML model output risk.
I o

Machine learning model
clientDefaultedPayment

Imported on 9/12/2023, 12:03:06 PM
Prediction From PMML file
List of ML model output clientDefaultPaymentRS.xmi
. . . Edit Configuration
ClientInformation Input mapping
s Client Information ML model input

Input
string

14. Select the Weighted sum prediction node, and then click the Logic tab. Make sure that the rule
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interaction policy is Collect all values. Otherwise select it.

Weighted sum prediction

QOutput mapping Decision node

string

]
Weight Comparison
ML model output
I Collect all values =
o First rule applies
Weighted sum prediction When a rule is applicable, it makes a
List of ML model output decision. The decision cannot be
T changed by other rules.
Collect all values
Prediction When one or more rules are
List of ML model output applicable, thiwdecision is the

collection of &./values.

Rules are applied in sequence

ClientInformation Input mapping When a rule is applicable, it can
Client Information ML mods! input CrrE b Ty
previous rule.

Input
string

3.2.5 Add Additional Data Mapping

You mapped three of the input data variables from the machine learning model to the data types of the
Decision Service data model using the import wizard. Now you will finish the mapping.

3.2.5.1 Defining the input mapping

In the previous section you saw the input mapping of the ML model, which requires:
- clientAnnualRevenue as a number

- clientExistenceDuration as a number

- clientEmployeeNumber as a number

- clientIndustry as a number

Three of the values are mapped from the Client information type and the last value is from the Industry
enumeration type. You must map each value to a number. Since Industry is not a number in the
decision model, you must now:

- Define an input node for Industry

- Map the Industry input node to the value expected by the ML model using a decision table to map the
enumeration type to an integer.

You update the model to map your data to the required input:

CP4BA Demos and Labs 2024 Page 33 of 57



1. Select the Input node in the diagram.

Business Automations / master / Usr012 Client Onboarding / Client Onboarding Lab / Machine learning scoreboard Q@ £ & = D W 2 B A 4
Modeling (7) Error report (0) Run (0) View history Dependency (1)
Output mapping Input
string Input node
-
Weight Comparison
ML model output Mode details
Node name
-] Input
Weighted sum prediction
List of ML model output
Output type
m string v

Prediction A string of characters

List of ML model output
[ Cutputisa list
Description (optional)
ClientInformation Input mapping
Client Information ML model input Describe the data node (optional)
Input 4

string
Output variable name {optional)

2. Inthe right Details pane, enter Industry as the Node name and expand Output type to select
Industry as the type. The result should be as follows:

Industry
Output mapping Input node
string
Weight Comparison Node details
ML model output
Node name
Industry
]
Weighted sum prediction
List of ML modal output Output type
Industry ~ [
. a Federal, Finance, Healthcare, ..
Prediction
List of ML model output [] Output is a list
Deseription (opticnal)
ClientInformation Input mapping Dy
Client Information ML model input
Tndustry
Industry Output variable name (optional)

Industry

Now, you map the Industry input to the Decision Service data model.

3. Inthe Predictive model diagram, select the Input mapping node. Then, click on the Logic tab,
select the plus (+) sign, and add a Business rule.

4. Inthe wizard, notice the preview of the generated rule. It matches the input of the Machine
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Learning Service (Industry). Enter the rule name set industry input and click on Create.

Input mapping x

Create business rule

Name

setindustry input

Select the criteria for your rule
Q
A Industry

D 'Industry’ Industry

Ereview your rule

set decision to a new ML model input where
the clientindustry is <clientindustry> ;

5. Edit the rule with the following statement:

set decision to a new ML model input where
the clientindustry is 0 ;

Modeling (7) Error report (0) Run (0) View history Dependency (1)
2 .
v Back to the diagram —» Input mapping .
Decision node

set industry input >

Type your rule using the list below as reference
o B ) E oo LUEL‘

1 set decision to a new ML model input where
2 the clientindustry is @ ;

Rules are applied in sequence v

Q, Search

4
B set industry input
Q
Inputs (1) Output (1)
Name Type

~  Industry Industry

This rule always sets the client industry to 0. Now, you add a decision table to update the industry
to the value in the industry provided as input.

CP4BA Demos and Labs 2024 Page 35 of 57



6. Inthe Logic tab, click the plus (+) sign and select Decision table.

7. Enter set industry for the Name and select Industry in the condition columns list. Click on Create.

Input mapping

Name

set industry

Create decision table

b d

Q

~  Industry

‘Industry*

Preview your decision table

Select the condition columns for your decision table

You can drag column headers to change the order of the condition columns.

Industry

8. Right-click on the Input mapping column and select Define column.

You need to update the column to set the industry only. The other attributes were set in an earlier
step by the rule set client input.

set industry ™

Industry

[
Input m

W Define :atu{:an,..

w w|q o‘m‘h‘u|~ =

9. Update the rule in the editor with the following rule statement, then click OK.

£ Cut
D Copy

[% Paste

00 Insert column

& Clear

[ Table properties
1

Format colbmn...

set the clientindustry of decision to <a number>
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Action Definition

1 set the clientindustry of decision to <a_number:

Severity Line Message

10. Double click in the Industry column of Row 1 and select Federal in the drop-down list. Add 0 for
Input mapping.

11. Repeat for rows 2 to 5 as shown below:

setindustry ~

Industry 11| Input mapping T
| Federal
Finance
Healthcare

Insurance

Bow N R o

Telecom

0|U\ h|hl M|I-‘

3.2.5.2 Defining the output mapping
Now you must map the output of the machine learning model to the output of your predictive model.
Your predictive model will return a scoreboard in which it predicts the score and gives the confidence.
To do this you:
e Change the output type of the Output mapping node of the predictive model to scoreboard.
e Write a rule to map the output of the machine learning model to the scoreboard. The segment
remains Unknown since it is not computed by the machine learning model.

1. Click Back to the diagram to return to the Predictive model diagram.

Business Automations / ... / Client Onboarding Lab / Machine learning scoreboard ® 2 o <) DR S e SE ¥
Modeling (7) Error report (0) Run (0) View history De >
Input mapping .
Output mapping Decision node

string

-]
Weight Comparison

ML model output e
Rules are appliedin... v

-]
Weighted sum prediction
List of ML model output

Search

B set industry
input

Prediction B setindustry
List of ML model output

—

ClientInformation Input mapping

Client Information ML model input
Industry
Industry

CP4BA Demos and Labs 2024 Page 37 of 57



2. Inthe Predictive model diagram, select the Output mapping node. Then, in the Details tab, expand
Output type and select Scoreboard in the list.

Output mapping

Decision node

Hode details

Node name

Qutput mapping

Output type

[oem ]

Confidence, High risk. Segment

[ Outputis a list

You define the business logic by adding a rule to map the machine learning model output.

3. Select the Logic tab, then select the plus (+) sign, and add a Business rule.

4. Enter the name get machine learning output. Click on Create to edit your rule.

Output mapping
Create business rule

Name

get machine learning output]

Select the eriteria for your rule

Q

~  Weight Comparison

[0 theconfidence of "Weight Comparison’ number
[] the predicted clientdsfaultadpayment of 'Weight Comparison' string
D the weight of "Weight Comparison’ number

CP4BA Demos and Labs 2024

Breview your rule

set decision te a new Scoreboard whexe
the Confidence is <C
High zisk is <Hig
the Segment is <Seg

fidence> ,

The rule is incomplete as you can see from the iconin line 1.

Edit the rule with the following statement:

if the predicted clientdefaultedpayment is "TRUE"
then
set decision to a new Scoreboard where
High risk is true ,
the Confidence is the confidence,
the Segment is "Unknown";
else
set decision to a new Scoreboard where
High risk is false ,
the Confidence is the confidence,
the Segment is "Unknown";

get machine learning output

Type your rule using the list below as reference
1 if the predicted clientdefaultedpayment is "TRUE"
2 then

3 set decision to a new Scoreboard where

4 High risk is true ,

5 the Confidence is the confidence,

6 the Segment is "Unknown";

7 else

8 set decision to a new Scoreboard where

9 High risk is false ,

e the Confidence is the confidence,

1 the Segment is “"Unknown";

2o
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3.2.6 Validating the predictive model

Now that you have created your Predictive model and defined the predictive decision logic, you test it to
verify. IBM Automation Decision Services integrates a test environment allowing you to fine-tune your
rules and verify their behavior against the test data.

You add datasets to define the data that you want to test.

1. Select the Run tab.

Modeling (7) Error report (0) View history Dependency (1)

Test data ~ Add test dataset +

Fill input fields with

supported data
@

No test data

Create test data and enter values that mimic I
a real-life scenario.

Want to try out your decision?

Run your decision model to ensure you have it set up correctly.

Learn more

2. Inthe Test data pane, click on Add test data set +.
Modeling (7) Error report (0) Run (0)

Testdata v Add test dataset +

Fill input fields with
supported data
o

Now you add four data sets: Risky, May be risky, Not so Risky, Safe.
To add test data, you enter a name and define the values.

3. Click on the Rename test data set (pencil) icon next to dataset and enter Risky. Expand Industry
and Client Information to enter the test data

Name: Risky

Industry: Federal

Annual Revenue: 15708854
Company Age: 3

Defaulted Payment: true (checked)
Number of Employees: 12
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Testdata Risky £ ] 1] Add test data set +

Risky &>
Fill input fields with supported
data @
~ industry
Federal How
~ clientInformation H I
~ annualRevenue
Want tc
15788854
Run your det

~ companyAge
3

~ defaultedPayment |

~ numberQOfEmployees

12

4. Click the Edit as JSON button (</>) to see the JSON content:

Testdata Risky v 2 D o] Add test data set +
Risky =}

Fill input fields with supported

e {Edit as JSON

“industry®: “Federal®,
“clientInformation™: {
“annualRevenue™: 15708854,

"comp e”: 3,
“defaultedpayment”: true,
“nusberOfEmployees®: 12

}
N [

"industry": "Federal",

"clientInformation": {
"annualRevenue": 15708854,
"companyAge": 3,
"defaultedPayment": true,
"numberOfEmployees": 12

}

You can edit datasets as FORM by entering the data in the form as you did in this step or as JSON.

It can be easier to copy/paste using the JSON option.
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5. (Optional) Repeat the steps to add 3 additional datasets. Copy/Paste the JSON content:

Name: Not so risky
{
"industry": "Healthcare",
"clientInformation": {
"annualRevenue": 61399457,
"companyAge": 4,
"defaultedPayment": true,
"numberOfEmployees": 10

}
}
Name: May be risky
{
"industry": "Telecom",
"clientInformation": {
"annualRevenue": 30000000,
"companyAge": 5,
"defaultedPayment": false,
"numberOfEmployees”: 20
}
}
Name: Safe
{

"industry": "Healthcare",

"clientInformation": {
"annualRevenue": 103314927,
"companyAge": 26,
"defaultedPayment": true,
"numberOfEmployees": 67

}
You now have 4 data sets available.

o ow
Risky
M2y b€ o

Fill input ed data
Safe

¢ May be risky

Industry™: "Telecan”,

3 "clientInformation™: {
“annualRevenue™: 30008000,
“companyAge”: 5,
defaultedPayment”: false,
“nusber0OfEmployees®: 20

<3
6. Select a data set of your choice and click on Run.

7. See the Decision output for the data set Risky below.

Fill input fields with Risky Show JSON output
supported data O] 9/12/2023, 2:15:35 PM

e
"industry”: "Federal”, ~ isi
“clientInformation”: { Decision otitput
“annualRevenue”: 15768854,

"companyAge": 3,
“defaultedPayment”: true, Node Name Result
“nusberOfemployees”: 12

2} Output mapping

“confidence": 0.929724477256148,
"highRisk": true,
"segment”: “Unknown"
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8. You can explore the output in JSON format, by clicking on Show JSON output

iy
9/12/2023, 2:15:35 PM

i
"type": "Just",
“value": {
*a": “Risky",

g o
“tag": "Ok",
"value": {
success :
"payload": “i\"confidence\":0.929724477256148,\"highRisk\":true,\"segment\":\"Unknown\"}",
“trace®: ",
“infos": [
"nodeName": "Output mapping",
“nodeKind": "Decision”,
"result": "{\"confidence\":0.929724477256148,\"highRisk\":true,\"segment\":\"Unknown\"}",
"e){(ecutedRules": ]
“ruleName": "get machine learning output",
"result": "{\"confidence\":0.929724477256148,\"highRisk\":true, \"segment\":\"Unknown\"}",
“executionCount”: 1,
"isDefault": false

3.2.7 Use the predictive model in the scoreboard decision model

You will start by adding a prediction node to the scoreboard decision model and connect it to this
predictive model. You will also connect this prediction node to the predictive risk input node and create
arule to define the risk.

3.2.7.1 Add a prediction node

1. Go back to your Scoreboard decision model by clicking Client Onboarding Lab in the breadcrumbs
and then on Scoreboard.

2. It shows the decision model Scoreboard. Hover over the Predictive risk node and click on the Add
prediction icon.

Scoreboard
Scoreboard

Segment category
» string
=KX %
Industry Client
Industry Client Information

The prediction node shows an error because it needs to be connected to a predictive model.

3. Click on your new Prediction node if not already selected, and in the right-side pane select the
predictive model you created, Machine learning scoreboard.

Prediction node

Predictive models

Select a predictive model w |

Machine learning scoreboard I
i
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Business Automations / master / Usr012 Client Onboarding / Client Onboarding Lab / Scoreboard ® 2 o <« 0 785 & &

Modeling (6) Error report (0) Run (4) View history Dependencies (2)

Machine learning scoreboard
Prediction node

Predictive models
Scoreboard Machine learning scoreboard v | B
Scoreboard
Tnput name Tnput type
. industry Industry
Predictive risk Segment category lientInf . Client Inf .
G o] e clientInformation ient Information
s - cutpot iype
. Machine learning Scoreboard
Industry Machine learning scoreboard Client scoreboard
Industry Scoreboard Client Information

Invocation example

set decision to the machine learning T3
Industry being <Indusi:
ClientInformation being

3.2.7.2 Editing the logic definition of the predictive risk

You update the decision logic by adding a predictive rule. You add a rule calling the predictive model
with the appropriate input, to define the risk and the confidence of the Scoreboard decision node.

1. Select the decision node Predictive risk. In the Logic tab, click the plus (+) sign and create a
Business rule.

2. Enter a name for the rule: predictive risk.
Click on Create.

4, Edit the rule statement as follows:

set decision to the machine learning scoreboard computed from
ClientInformation being Client ,
Industry being Industry ;

3.2.8 Validating the final decision service

Now that you created the predictive model and updated the decision model Scoreboard to integrate the
prediction to compute the risk for the client onboarding, you can validate the changes. You use the four
datasets previously created to validate: Risky, May be risky, Not so Risky, Safe

1. Select the Run tab.

Modeling (6) Error report (0) Run (4) View history

2. Inthe Test data tab, select the Risky dataset. Then click Run and check the results.

Fill input fields with supported Risky Show J50N output
data @ 9/12/2023, 2:21:26 PM
~ client H ~  Decision output
~ annualRevenue H Nede Name Result
15708854
Scoreboard i

~ numberOfEmployees

12

v companyAge

3
~ Messages

defaultedPayment + -
~  Run history

~ indust -
v Statistics

Federal ® oW
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The run history shows that the rule Predictive risk ran and computed the confidence level
92.97% and high risk value (true) for the Scoreboard decision node.

A Run history

Rule
tput
Node Rules 1 action  Outpu
“confidence”: 92.9724,
v [E Scoreboard 1 Sequence *highRisk": true,
segment”: “Segment 2"
3
“confidence®: 0.929724477256148,
v [E Predictive risk 1 Sequence “highRisk": true,
*segment”: “Unknown"
i
v Segmnt 1 Sequence Segment 2°
category
Not
Federal"
v @ Industry 1 applicable ederal
{ ":15708854,"companyAge":3,"defaultedPayment":false
v @ Client 1 Mot

applicable Show more

3. Click on <user> Client Onboarding in the breadcrumbs to move on to the next exercise.

3.3 Summary

You completed Exercise 2 - Adding machine learning in the decision model.

e You modified the scoreboard for the client onboarding by combining descriptive rules and
predictive rules into a unified decision. By adding a predictive model to your project decision,
you infused machine learning to evaluate the client risk based on a trained model.

e You added data sets to verify that your model is running correctly against the business rule
policies defined for the Client Onboarding scenario.
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4 Exercise 3: Sharing and publishing decision services

4.1 Introduction

In this exercise, you learn how to collaborate on your decision services and how to make them ready to
execute by the other components of the platform. You connect your project to a Git repository to be
able to build and deploy a decision service as an archive. You can easily collaborate by sharing your
decision service and giving appropriate access. You then publish the decision service archive as an
automation service in Business Automation Studio.

This exercise is dedicated to integrators and anyone who wants to understand how to execute a
decision service.

Integrating the automation services in other applications is not covered in this Lab. Look at the
Workflow and Business Automation Application Labs for this.

For this exercise, you can either work with the project you created or with the decision services
prepared by the Lab team.

4.2 Exercise instructions
In this exercise you prepare a decision service for collaboration:

e Connect a decision service to a Git repository

e Share changes in a decision service to make them visible to collaborators
e Deploy the decision service as an automation service

e Execute the decision service

4.2.1 Log in to your project

If you did the previous exercises and have your decision service you can continue with your project. In
Decision designer, open your project. Then move to the step Exploring a decision operation.

If you are starting the Lab with this exercise, follow the steps below.

4.2.2 Creating a project and importing a decision service

1. Login to Business Automation Studio.

2. Click on the Navigation Menu on the top left corner IEEkelace

3. Expand Design, and then click on Business automations.

IEM Cloud Pak
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Click Create and select Decision automations.

= IBM Cloud Pak

Business automations

Create or reuse automations. An automation is a collaction of artifacts that fulfills a
purpose. You can publish some automation artifacts as automation services that you
and reuse in a consistent way. Learn more

Decision automations

Document processing automations
Workflow >

External

Enter a name for your project. Enter UsrNNN Client Onboarding Decision where UsrNNN is your
assigned username (this avoids conflicts with other projects if you are sharing the cluster).

Click Create.
Create a decision automation

Name

Usr012 Client Onboarding

Purpose (optional)

My Project for Automation Decision Services Lab

Create
¥

Your new project opens in Decision Designer. You can optionally follow the guided popup if it shows
or you can click Maybe Later to continue.

Click New decision +.

=  IBM Cloud Pak
Business Automations / master f Usr012 Client Onboarding T 8 9O 2 =
Decision services (0) Load changes Share changes Branches View history Deploy >

Explore decision services (0)
All samples and decision services created in this decision automation.

Sortby: Recently updatec ~ Q Search
New decision

What about creating a decision service now?

You can create a decision service from scratch, import a decision service or browse our samples and tutorials.

Learn mora

9. Select Import decision service to import the decision service provided by the Lab team.
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New decision service

[ Create decision service L] )
Import decision service

& Import decision service Select a ZIP or .dproject file to import. This file can contain one or more

decision services. Maximum size: 5SMB.
@ Discoveryutorials

2 Industry samples. Browse ‘

@ Localized samples

10. Browse to select the project prepared for the Lab ClientOnboardingLab.zip and click Import.

X

New decision service

[% Create decision service
- Import decision service

& Import decision service Select a ZIP or .dproject file to import. This file can contain one or more
N decision services. Maximum size: SMB.
@ Discovery tutorials
2 Industry samples Browse
® Localized samples
ClientOnboardinglab.zip X

-

11. A tile of a decision service named Client Onboarding Lab appears on the project page.

Client Onboarding Lab

Last updated:
3/14/2024, 3:54:45 PM by me

4.2.3 Exploring a decision operation

To deploy your decision service, you need to define an operation that is used to call the service. The
operation includes the name and a reference to a decision model. A decision service must contain at
least one decision operation to be deployed and executed. The decision service prepared for the Lab

already contains two decision operations feeAndServices and scoreboard.

1. Click on the tile of the decision service Client Onboarding Lab.

2. Open the Decision operations tab to explore the Decision operations:

Business Automations / master / Usr012 Client Onboarding / Client Onboarding Lab 2 9 o 8 &

Pl fets
sunty: Nams v Q searn

Last Last

£

Decision operation Operation name Model name updated updated

at
& fesAndServices feeAndServices 5 Feeand servic.. Me 9/11/2023, 4:4586 PM
& scoreboard scoreboard 5= Scoreboard Me 9/11/2023, 4:458.6 PM

3. Click <user> Client Onboarding in the breadcrumbs to return to the project.

For more information, see the IBM Documentation Creating decision operations.

4.2.4 Creating a Git repository
As a prerequisite you must have a GitHub account to do this step.
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10.
11.

12.

13.

Open GitHub in your browser, and sign-in with your GitHub credentials.

Click the plus (+) button at the upper-right part of the page and select New repository to create an
empty repository.

Give the repository a unique name, and add the following description:
Git repository for the Automation Decision Services Lab

Select Private and Click on Create repository. (The repository must not contain a readme,
.gitignore, or license file.)

To the right side of the HTTPS URI field, click the copy button, then paste the value in a safe
location for use in the next step. The URI has the following format:
https://github.com/<yourAccountName>/<yourRepoName>.git

Open the drop-down list for your GitHub account in the upper right corner of the page.
Click Settings and then Developer settings > Personal access tokens.

You can choose either Fine-grained tokens or Tokens (classic) based on your preference although
Tokens (classic) is easier.

Click Generate new token, enter a name, and make sure it has access to the repo scope
permissions to give full control of the repository you just created to Automation Decision Services.

Click Generate token at the bottom of the page. Copy the generated access token before closing
this page, then paste the value in a safe location for use in the next step.

4.2.5 Connecting your project to the Git repository

You now manage your project on a Git repository where you will get the history of all changes from
Automation Decision Services. Connecting to a Git repository is required to be able to build and deploy
archives.

Check the status of Remote Git repository in the upper right corner of Decision Designer. It shows
that the project is not connected. If you do not see this icon, click <user> Client Onboarding in the
breadcrumbs to return to the project.

Business Automations / master / Usr012 Client Onboarding T @ 3 % "3

Decision services (1) Load changes Share changes (1)

Explore decision services (1)
All samples and decision services created in this decision automation.

Click on this Git connection button to make a connection.

Enter the URI you previously saved, select Username & password, and enter your Github
username and the personal access token you previously saved for the password. Then click on
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Connect.

Remote Git repositories Machine learning providers External libraries Branch protection rules

Connect to a remote Git repository
Enter the URI of the remote Git repository you want to connect to.

Repository URI @

https:/fgithub.com/00(

Choose credentials type
(O use existing credentials

(®) Create or update credentials for the decision automation

Credentials type

SSH key

Username

MyGitUsername

Password

Upon successful connection, Decision Designer displays the following messages and updates the
status of the Remote Git repository.

@ The credentials are created or updated successfully. x

@ The remote Git repository is connected successtully. B

4.2.6 Sharing your decision service

The changes made on a decision service become visible when you share them. You give the access
rights in Business Automation Studio to your collaborators.

1. Return to <user> Client Onboarding and click on the Share changes tab.

Business Automations [ master / Usr012 Client Onboarding

Decision services (1) Load changes Share changes (1) Branches

It displays the changes you made to the Decision service and shows the number of changes.
You see the artifacts in your decision service and not for your project (the number of changes may
be slightly different).

Business Automations / master / Usr012 Client Onboarding T @G 9D @ =

Decision services (1) Load changes Share changes (1) Branches View history [

Share changes
Share changes that you made locally with your collaborators.

Decision service name Updated artifacts Details Last updated
~ Client Onboarding Lab 4 Decision service updated View details 3/19/2024, 10:29:21 AM
Name Type
Fee and services Decision model Artifact updated View details 3/19/2024, 10:29:21 AM
Machine learning scoreboard Predictive model Artifact updated View details 3/19/2024,10:29:21 AM
B Sscoreboard Decision model Artifact updated View details 3/19/2024,10:29:21 AM
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Ensure Client Onboarding Lab is selected and click Share.

Enter a comment to describe the changes (<user> first Client Onboarding version) and
then click Share.

Share

Share changes to make them available to collaborators.
Client Onboarding Lab
Name Type

Data Data model

Fea and services Decigion model

Machine learning scoreboard Predictive model

Scoreboard Decision model

Services subset Decision model

Describe the changes (optional)

Myuser first Client Onboarding version

After the changes are shared, there are no pending changes.

Decision services (1) Load changes Share changes Branches View history Deploy >
Share changes

Share changes that you made locally with your collaborators.

Ravert changes Share o

_

No pending changes

You don't have any changes waiting to be shared. The floor is yours!

Sharing changes means that updates done locally are published and visible to other users provided
that you give them access.

In this Lab, adding other users is not required. However below is the procedure you would follow.

To share a project with other users, click Business Automations in the breadcrumbs or go to Business
automations from the upper left menu, then select Decision.

1. In Business automations you select your project by clicking on your project name. Search if you
cannot find it easily.
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Decision

omations (1) a =

Business automations Usr012 Client Onboarding

Last Edi[e&9#13€2023

Create or reuse ions. An ion is & ion of
artifacts that fulfills a business purpose. You can publish some
automation artifacts as automation services that you can call and

reuse in a consistent way. Learn mors

Open
Create v Import &
Published automation services >
| Dacson >
Documen t processing 5
Workflow >
External >

5. The right-side panel opens with your project details.

= IBM Cloud Pak

Decision automations (1)

Usr012 Client Onboarding Usr012 Client Onboarding

Last edited 09/13/2023 My Project for Autom

Versions Collaborators Automation sarvices

)
b

Q @ Create +

Version Created Status Notes

6. Select the Collaborators tab. You have Admin permissions on your project by default. To add
collaborators, click Edit, enter the names of the users you want to add and select the permissions

(Admin, Edit or Read).

Versions Collaborators Automation services

User or group Permissions

9 usr012 Admin

7. Click Cancel (adding users is not covered in this lab).

Usr012 Client Onboarding *

Add collaborators

Collaborator type

@ Individual () Group

|o Find collaborators

@ Type all or part of the user name or 10 and press Enter to start the search
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4.2.7 Creating a version

To deploy your decision service, you need to create a version of the current content. Versions
correspond to tags in Git. A version is a snapshot of the project and records a point-in-time of the
decision services within the project.

Creating versions requires one of the following permissions in the project:

- Admin - Administrative privileges

- Edit - Write permission

1. Return to your project by clicking on Open if you see the following screen. Otherwise navigate from

2.

3.
4,

the upper left menu.

= IEM Cloud Pak

Usrdl2 Client Onboarding

My Project for Automation Deci es Lab

Versions Collaborators Automation services |
|
|

Q it
User or group Permissions

Open the View history tab.

It shows all the changes made to the project. You may have a slightly different amount of history

for your project.

Decision services (1) Load changes Share changes Branches View history Deploy >

View history (3)

View all the changes you and your collaborators shared.

Last shared Shared by Versions
usr012 No version is created L Version +
usr011 vidusr01l X Version +

usr011 No version is created Version +

In the row for the most recent version, click the Version + button at the right.

Enter a name for this version, it is recommended to add your user number to the name such as
v1.1usrNNN where usrNNN is your username) and a description.

Create a version *

Create a version to tag a specific point in the change histary.
Name

v1.1usr012

The name does not follow the semantic versiening format. For more information about the semantic versiening, elick the
Documentation icon,

Deseription (sptional)

My first version
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5. Click Create.

A new version is created:

View history (3)

View all the changes you and your collaborators shared.

Last shared Shared by

Versions
9/13/2023, 10:20:19 AM warl12 PP i
Usr012 first Client Onboarding versi...
$/6/2023, 3:05:41 PM usr011 V11usr011 X Restore D Version +
Myuser first Client Onboarding
8"5"}"2023“2‘2"-59 o usr011 No version is created Restore & Version +
initial commi

You are now ready to deploy your version.

4.2.8 Deploying your project

You build and deploy your decision service directly in Automation Decision Services. A decision service
archive is built from your decision service and is deployed to the decision runtime in the deployment
space ID named ‘embedded’. It is then ready to be published as an automation service.

1. Click the Deploy tab and expand the version your created in the previous section.

Note: in this example the name of the version is v1.1usr012 but in your exercise you added your
user number as the name of the version.

< Decision services (1) Load changes Share changes Branches

View history Deploy >
Deploy
Build and deploy your decision services.
Q. Filter versions
Version Shared on Shared by
L 9/13/2023, 10:59:51 AM usr012
My first version
Decision service Deployment status Decision 1D
Client Onboarding Lab Not deployad Undeploy
D%Ja,
" EEEED 9/8/2023, 3:42:19 PM usr011
First version

Click Deploy and Deploy again in the confirmation window. This triggers a build and deployment

through the embedded repository for runtime archives. Wait for the deployment to finish (it could
take a few minutes).

Once completed, you can check the logs by clicking the View logs button in the Deployment status.

Decision services (1) Load changes Share changes Branches View history Deploy

Deploy

Build and deploy your decision services.

Q_ Filter versions
Version Shared on Shared by
~ viiusr012 9/13/2023, 10:59:51 AM usr012
My first version
Decision service Deployment status Decision 1D
Client Onboarding Lab Deployed on 9/13/2023, 11:05:23 AM
g % E = Yo ¥ _lob... T

Note that a Decision ID was added. The decisionID parameter is required to call the decision

service in the runtime service. It provides the decision path to the generated decision service
archive.
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4.2.9 Executing your decision through the ADS runtime
To directly execute your decision in the ADS runtime:

1. Click{...} next to the decision id. This opens the Swagger UI tool dedicated to the REST API
generated for your decision service archive.

Shared by

usr012

Decision 1D

y9dx1s fclient _labfclie.. T
UndepliTest

Deploy

2. Expand POST /feeAndServices/execute, click Try it out, and enter the following JSON:
{

"client": {
"annualRevenue": 27500000,
"companyAge": 25,
"defaultedPayment": false,
"numberOfEmployees": 350
s
"services": {
"servicesRequested": [
"Employee Benefits Plan",
"Mental Health Care",
"Onsite Medical Testing",
"Virtual Medical Assistance"

I

"Industry": "Healthcare"

}

3. Click Execute.

4. Scroll down to Server response and see the Code is 200 and the Response body:
{

"extendedServices": [],
"servicesFee": 47500

}

Note: You may get a different result if you did not do Exercise 1.

4.2.10 Publishing your decision service through Business Automation Studio

To publish the deployed version of your decision service into the catalog of Automation Services, follow
the below procedure.

1. Close the Swagger UI browser window.

2. Click on Business Automation in the breadcrumbs.

= 1BM Cloud Pak

Business ﬁ igmal ons | master / Usr012 Client Onboarding
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3. Select the Versions tab, click the 3 dots menu, and then click Publish.

Versions Collaborators Automation sarvices

Q @ Create +
Version Created Status Notes
v1.1usr012 9/13/2023 My first version -
Vidusr011 9/6/2023 Fast version
Dafute

4. The next dialog lets you set users or group permissions to use or administer the automation service
once published. Set Restrict access to On to prevent exposing your service to all other users on the
cluster, and then click Publish.

Publish automation services

Decide who can see these services.

Automation services
Client Onboarding Lab

Permissions

Add users or groups to the list of the people who are allowed to use published automation
services.

Restrict access (D) @ On
Users & groups (1) Q Add
Name Role
9 usr012 Admin ~

Publish

After a few moments, the Status is updated to Published.

Q @ | Create +
Version Created Status Notes

v1.1usr012 9/13/2023 Published My first version

5. Navigate using the left arrow in the upper left of the Business Automation Studio

@ Decision automations (1) Q =

m Client Onboarding

6. Expand the Published automation services list to see your published service.
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Published (5) Q 2

Business automations Client Onboarding Lab Published
Decision 09/13/2023

Create or reuse 1s. An is a of

artifacts that fulfills a business purpose. You can publish some Client Onboarding Lab Published

automation artifacts as automation services that you can call and Decision 09/08/2023

reuse in a consistent way. Learn more

Client_Onboarding_Workflows Published

Worktlow 09/04/2023

Client_Onboarding_Workflows_External Published

External workflow 08/28/2023

: - Client Onboarding Decisions Published
Published automation services @j i o8/22/2023

Once the archive is published as an automation service, you can execute it in other Cloud Pak for
Business Automation capabilities. Look at the Workflow and Business Automation Application labs
to learn how to work with published decisions.

4.3 Summary

You completed Exercise 3 - Sharing and publishing decision service.
e You made updates to your decision services visible for other collaborators by sharing the

changes.
e You connected your decision project to a Git repository.
e Youcreated a version and explored the procedure to deploy and publish a decision service.

Congratulations on completing the lab!
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5 Additional information

5.1 Explore the Samples

Samples and tutorials for Automation Decision Services
Samples and tutorials in GitHub

The repository of decision services includes the Training sample, which has several decision services to
introduce the main features in Automation Decision Services: diagrams, business rules, decision tables,
rule policies, and data and task models. The sample includes a series of decision models that gradually
increase in complexity in defining a decision service. The following image shows a task model from the

Training sample:

Filter ~ All types
& Go Dinner ruleflow - & a & Open rulsflow

LELRB e

5 @ Preview mode Open the ruleflow in the editor to edit it.
Example 1 - Go dinner

v [J Availability =

~ [3 Validate input data
B3 Acceptable weather
B Encugh Budget & Detavali?
@ Go Dinner ruleflow

@ Variable set

imald ) Check weather O checkavailabiiry O creckbuager

(=]

5.2 Consult Documentation and Communities

IBM Documentation
IBM Automation Decision Services
What is Automation Decision Services

IBM Business Automation Community
Decision Management

DMN
Decision Model and Notation
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https://www.ibm.com/docs/en/cloud-paks/cp-biz-automation/23.0.2?topic=resources-samples-tutorials-in-github
https://www.ibm.com/docs/en/cloud-paks/cp-biz-automation/23.0.2?topic=capabilities-decisions#con_decisions__odm
https://www.ibm.com/docs/en/cloud-paks/cp-biz-automation/23.0.2?topic=decisions-automation-decision-services
https://community.ibm.com/community/user/automation/communities/community-home?CommunityKey=c0005a22-520b-4181-bfad-feffd8bdc022
https://www.omg.org/dmn/
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