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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 one development environment. They can
also infuse intelligence into business decisions by combining decision models and predictive models
into decision services. They can collaborate with others in their organization by sharing projects through
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

.I : @
Decision Designer Decision runtime AT
Author, Validate, Manage Execute ‘-
§
N Machine learning
Predict

Embedded build service
Build, Deploy

\ e
- Lg?;l

Business Automation Studio
Publish

For more information, see 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 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 in-take app.

The second decision provides input to determine the onboarding approval, the scoreboard. It
implements a client risk evaluation based on multiple information such as the client profile, industry
and a client classification based on the client revenue. It combines descriptive and predictive decisions.
It 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:

1. Manage business decisions based on multiple data: client, industry information.

2. Infuse intelligence into business decisions by adding a predictive model into the decision service
for the scoreboard of the client.

3. Collaborate by sharing projects through a GitHub 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.

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 will need to access:

o IBM Business Automation Studio to access Decision Designer.
e ADS ML Service (Machine learning providers details).

2. Download the file ClientOnboardingLab.zip from the Lab Data folder onto your computer.

GitHub account is needed for Exercise 3. You use a GitHub account to create a repository. If you do
not have an account, create an account in GitHub. Your work will be saved in your repository.

CP4BA Demos and Labs 2022 Page 6 of 63


https://github.com/

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

Enter your Username and Password then click on Log in

Log in to IBM Cloud Pak

Enter your enterprise LDAP username al
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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 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 Add abusiness rule and edit a decision table to update the logic used in the model
e Validate the decision service

Prerequisites: you need to download the provided file ClientOnboardingLab.zip from 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-
modeling capabilities to help business experts to capture 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 pursue in next section Exploring the decision service:
data model and decision model.

If you begin the Lab start with this exercise, follow the steps below.

1. Login to Business Automation Studio.

IEBM Cloud Pak | Automation

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

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

Ed IBM Cloud Pak | Automation
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4. Aninvite to a guided to a guided tour to Business automations may be presented. You can choose

to follow it or select Maybe later.

Let's go!

5. Click on Create and select Decision automations.

Business automations

Creata or reuse automations. An aulomation is 8 collection of arifacts that
ul acts as

6. Enter a name for your project. Enter UsrNNN Client Onboarding Decision where UserNNN is your
assigned username (a name starting by your username to avoid conflicts with other projects).

7. Click on Create

Create a decision automation

Myuser Client Onboarding

My Froject for Automation Decsion Sarvices Lab

CP4BA Demos and Labs 2022
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8. Your new project opens in Decision Designer. Click on Import to import the decision service
provided by the Lab team.

Myuser Client Onboarding

Decision services (0)

Load change Share changes View history Deploy
Explore decision services (0) a Recently updated v Browsesamples (% Tnport ¢
All samples and decision services created in this project -

What about creating a decision service now?

Create a decision service to start creating all the artifacts you need to capture your decision.

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

Import decision services

Select a ZIP or a .dproject file. Maximum size: SMB.

ClientOnboardinglLab.zip x

€ >

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

Client Onboarding Lab

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 be shared with other users and can be 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 you imported. A decision service uses decision artifacts to
define the business decision.

o 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.

¢ External libraries and data sources: To extend the data models using java code or contain data
models and functions that you can use in decision models.

o Decision operations: Define entry points for decision services execution.

o Task models: Lets business experts define the decision logic outside the 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 / Myuser Client Onboarding / Client Onboarding Lab

Models

Q  Sear

Data and libraries Decision operations

Last updated by

=
& Feeand services

Determines the fees of the services requested and a suggestion for additional services to.

Bl

20

Builds a list of services that contains the Services count first elements of the Services list. It i...

Me

Scoreboard
Deterr

¢ Me
mines if a client is risky using a predictive model and classifies the client into a segment.

s subset Mo

Items perpage: 100 v  1-3of3items

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 and libraries tab and click on Data

Business Automations

Models

Q  Searct

Name

F Data

[ Myuser Client Onboarding / Client Onboarding Lab

Data and libraries Decision operations

R
&
D

Mimodel v Sotbym v

Last updated at

Never shared

Never shared

1 v 10f1pages

| All. v Sortt v Add ) Create
library data

Version Last updated by

Me

Items per page: 100 ~ 1-1 of 1 items

1 v loflpages

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.

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

Define the data model vocabulary .

Data types

= Client I

= Industr

nfermation w

v v

T Scoreboard v

= Service

i Service

T Service

Information v

Request b4

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 that contains a list of possible values.
the composite type such as Client Information, Service, Service Information, Service
Request, that 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

CP4BA Demos and Labs 2022
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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
o the composite type Client Information: describes the characteristics of the client: annual
revenue, number of employees, company age, defaulted payment.

The type defined as output of the model for this exercise (Fee and services) is:
e Service Information: gives 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 -

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 v 0O ¢ mowm
the Annual Revenue, the Annual Revenues, an Annual Revenue, Annual Revenues

Company Age integer v O ¢ oo

& Company Age, the Company Ages, a Company Age, Company Ages

Defaulted Payment boolean ~ O Z O m

Number of Employees integer ~ O ¢ 0w

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.
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Models Data and libraries Decision operations
Q, search

Name Last updated by

2% Fesand services

M
Determines the fees of the services requestad and a suggestion for additional... N

& Scoreboard

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

& Services subset

- - - - . : Me
Builds a list of services that contains the Services count first elements of the..

Himese s

Last updated at

Never shared
Never shared

Never shared

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 tutorial Using and external

library tutorial available on GitHub.

2.2.2.2 Exploring the decision model

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

nodes:

o Decision nodes: represent the decision and contain a decision logic that defines how each

decision is made.

o Input data nodes: represent the data used to determine the decision output. They are

associated with a data type.

e 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 and input data, 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.

Data and libraries Decision operations
Q, Search
Name / Last updated by

& Feeand services "
e
Determines the feas of the services requested and a suggestion for additional...

5 Scoreboard e
Determines if a client is risky using a predictive model and classifies the client.
= Services subset

Me
Builds a list of sarvices that contains the Services count first elements of the...

It opens the Decision model Fee and services.

Mimode v Sonbyr v

Last updated at

MNever shared
Mever shared

Never sharad

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 based on the Decision Model and Notation (DMN) standard.
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The diagram below shows the decision model for Fee and services. As explained in the 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 decisions and the inputs. A link shows the input that is available in a node.

Fee and services
Service Information

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 Request number

Score
integer

Client
Client Information

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 requested 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

Services subset Complementary services Fee Additional services count
List of Service List of Service integer integer
Services Score rate
Service Request number
Score
Integer
Client
Client Information
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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. The subset of
the list 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 from the
Score rate decision node.

Fee and services
Service Information
Additional services
List of Service

Complementary services
List of Service

Fee Additional services count
integer integer

Services Score rate

Service Request number

Services subse
List of Service

Score
integer

Client
Client Information

2. Services subset is a function node. It is computed from another decision model named Services
subset. Click on Client Onboarding Lab in the breadcrumb to navigate back to the Models tab.

Business Automations | Myuser Client Onboarding | Client Onboarding Lab |/ Fee and services

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

Name Last updated by Last updated at

Services subset
List of Service

Services list Services count
List of Service integer

For more information, see IBM Documentation Creating decision model

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

5. Inthe Models tab, click on Fee and services
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Builds a list of services that contains the Services count first elements of the...

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 the decision logic with a
set of business rules and/or decision tables.

Fee and services Fee
Service Information Decision node

Additional services

List of Servico

Rules are applied in sequence v

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

) t B Default service fees

Services Score rate B apply score rate
Service Request number

Score

intoger

Client
Client Information

7. Click on Default services fees in the Logic tab. It opens the decision table.

Default service fees
Edit preconditions

Services count TL| Fees T

0
15,000
25,000

38,000

B oW N B B8

50,000

2 wleun

Each row represents a single decision where the Services count column represents a condition
parameter and the Fees column the value of the action when the conditions are met.

8. Click on apply score rate in the Logic tab. It opens the business rule.

apply score rate ™

Type your rule using the list below as reference

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

Inputs (2) Output (1)

~  Services Service Request

~ Score rate number

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

The rule uses the vocabulary of the input data Services and Score rate and selects a value for the
output of the decision Fee.
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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.

10. On the Logic tab, expand Rules are applied in sequence.

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.

Choose smallest value
When one or more rules are applicable, the
decision is set 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 is applicable, it can modify the
decision made by the previous rule.

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

type.
For more information, see IBM Documentation Choosing an interaction policies

2.2.3 Updating a decision logic: adding a node, a rule, editing a decision table
You 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:
¢ knowing the number of requested services from the score node. That requires adding a link
from the services input and the score node.
e adding the computation from the number of services. That 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 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

Modeling (10) Error report (0)
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2. Click on the Run tab.

Modeling (10} Error Run (@) View history
Fee and services
Servics Information Fee .
Decision node
Additional services
List of Service
Rules are applied in sequence ~
Services subset Complementary services Fee Additional services count ,
List of Service List of Service integer integer 4 Seerch
r—j % B Default service fees
Services Score rate B
Sarvice Request numbsar apply score rate
Score
intager
Client

Clignt Information

On the left side of the screen, the Test data pane allows to 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.

3. Select All Services and click on Run.

* Client
v Annusl Revenue
27500000
v Campany Age

25

¥ Defaulted Payment

[m}

Number of Employees

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 1

"extendedServices®: [],
"servicesFee": 50000

3
~ Messages
Message Node name Rule name
~  Run history
A Statistics
Executed rules Execution time Compile time
1 116 ms 5075 ms
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4. Expand Run history, and then expand Score node

A Run history

Mode

<
B @ @ @

v [@ Complementary

services

Rule Interaction Output
Saquence
Saquence 53080

Sequence 8]

B score

Triggered rules

age

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

Number of runs Output
1 1

1 1

1 2

- revenue score output is 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).

5. Click on the Modeling tab to return to your decision

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.

-}
[-]
e
o

Services subset
List of Service

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

tables.

Fee and services
Service Information

Additional services
List of Service

Complementary services Fee
List of Service integer
Services
Service Request

CP4BA Demos and Labs 2022

Additional services count
integer

Score rate
number

Score
integer

Client
Client Information
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Score

Decision node

Node details

Hode name

Score

Output type
integer -
A whole number

[ Outputis alist

Deseription (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 node name




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

Sum all values v

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).

3. Click on defaulted score to explore the logic.

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

defaulted score

Type your rule using the list below as reference

1|1

2 Client is Defaulted Payment
3 then

4 add -1 to decision ;

4, Click on the revenue score decision table

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

revenue score

Edit preconditions

Annual Revenue
Tl Score Tl
min max
1 [} 1,000,000 o
2 1,000,000 50,000,000 1
3 2 50,000,000 2
a

5. Click on the size score decision table.

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

size score ¥
Edit praconditions

Number of Employees

N Tl| Score T
min max
1 100 3,000 Q
2 3,000 8,000 1
3 > 8,000 2
4

6. Click on the age score decision table.

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

age score ™
Edit preconditions

Company Age

2 15 0
15 30 1

=30 2

1
3|
The score output is used by the score rate node to compute a rate from the score.
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7. Click on Back to the diagram to return to the decision diagram

Modeling (10) Ersor report (0) R,

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

Score rate .

Fee and services
Service Information

Additional services
List of Servic

Rules are applied in sequence

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

p———y

Services Score rate
Service Request number

I

Score
integer

B compute rate

Client
Client Information

9. Open the compute rate decision table

You see the score values.

~

compute rate

Edit preconditions

Score Tl| Scorerate T

w "
-0 (PP R R R IR P e
.

@ m‘-q a-‘m|& u|~ -

In the next step, you change the decision logic.

10. Click on Back to the diagram

Modeting (10} Ervor repont (0) u‘?w..\ View higtory
— ~a
Back to the diag

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
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 on 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.
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Services
Service Request

1. Click on the Services input node, then hover over the icon ,and then click on
Connect to another node (arrow) to add a link to connect to another node. Drag the link and drop it
on the Score decision.

Fee and services
service Information

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 Remay, number
R
Score
integer
Client

Client Information

It creates a link, and the decision diagram is updated to reflect the new dependency:

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 L] >
Business rule

Score
Decision noge

B Detautt rule

Sum all values >

Q search
B revenue scare
B sizescore

B cetauiten score

B agescore

It opens a wizard to help you select the criteria of your rule.
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3. Enter services score as the name for the rule, and then scroll down to select the criteria the
Services requested of 'Services'.

Create business rule
Wamo

sarvices sore

[ ™he Number of Empioyees ot ‘Clienr

[ theIndustry of ‘Services' Industry.

1he Services requested of ‘Services List of Service

rewiew your ule

it
the Services requested of Services contain
then

aod ET> to geciston |

4. Click on Create and update your rule. You see a red icon that indicates an error. You can hover over
the icon to see the details.

o 1 if
of Services contain <o Service>

ision ;

Important: Click the Refresh button in your browser if you see two red icons instead of just one:

1 |if
2 the Services rec
5. Inthe rule editor, update the rule. Replace ‘the Services requested of Services contain <a Service>*
by ‘the number of elements in the Services requested is more than 3 then add 1 to the decision.
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 trigger the
auto-completion by typing Ctrl-Space in the editor.

Once finished the rule appears as follows:

services score

Type your rule using the list below as reference

if

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

add 1 to decision ;

BwN e

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.
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Score .
Decision node

S

Sum all values v

Q, Search

revenue score

size score

defaulted score

age score

P M @ @M @

services score

6. Return to the Decision model by clicking on Backtothediagram —=> ahove the rule.

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 onthe 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.

compute rate
Edit preconditions

Score 1| Scorerate Tl

" "
R S -
=

ela|u]a]a]a]u]n]n

In this table, each row represents a single decision. The Score represents a condition parameter
and the Score rate the value for the action.

2. Hover over the 1 in the first row to display the text as shown below:

if T
| ] all of the following conditions are true :
h - Score’ is at most -1) , 17
then
2 set 'decision’ to 1.7 ; 1.4
3 1 1.2
a 2 1
5 3 0.95
6 4 0.9
7 5 0.8
8 z6 0.7
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3. Select row 8 and then right-click to open the contextual menu. Select Insert row -> Above. Enter 6
in Score and 0.7 in Score rate.

| Scare 11| Scorerate Tl|

17
1.4
1.2
1
0.95
0.9
0.8

[ Line & overlaps with line(s) 9
0.7

v "
I S e -

T

EL«: m|-a a-||.n -‘w ~|>-\

)
The warning icon | appears in lines 8 and 9 to outline an error. The error indicates an overlap of
row 8 and 9. You must change the values in row 9.

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

compute rate
Edit preconditions

Score tL| Scorerate it

‘w|m i|m‘m ..|u|~.a
Yo o mowom e oo
=]

8
8

5. Click on Back to the diagram to return to your decision service.

2.2.4 Validating the decision service

Now that you have modified the decision model and updated the decision logic, the decision service
should be tested 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 / Myuser Client Onboarding / Client Onboarding Lab / Fee and services

Modeling (10) Errar report {0} Run (4) View history

On the left side of the screen, the Test data pane allows you to select the data to submit to execute
the rules.
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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.

Test data >
Run your model with test data (@

* Client

~ Annual Revenue
27500000

~ Company Age

25

~ Defaulted Payment
v

Run [~

The decision output for servicesFee is now 47500.

~  Decision output

Node Name Result

Fee and services £
“extendedServices: [],
“servicesFes": 47500

3

3. Expand Run history, and then expand Score.

It shows that the rule you added services score has been triggered.

4. The output displays the result for the decision node Score, it 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.

E 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 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)
- then added to services score it is 3 (services score is 1).
5. Click on Client Onboarding Lab in the breadcrumbs to navigate back to the Models tab.

 Foe and services

Modaling (10) Error report (0) Run (4)

For more information, see IBM Documentation
Building decision models
Creating decision model
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2.3 Summary

You have completed the 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.

e You explored the decision model diagram and its elements.

e You updated the business logic.

e Youcreatedarule.

¢ You added a link 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 quality of the decision that this
model can evaluate. This model can evaluate a risk based on information provided during the request.
Adding a predictive model allows you to benefit from the previous customer's experience 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 probability.

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

e Define a provider in the project to access the machine learning deployment
e Create a predictive model connected to the machine learning deployment
e Use 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 pursue in next section Testing the model before changes.

If you begin the Lab start with 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 il

3. Expand Design, and then click Business automations.

| x IBM Cloud Pak | Automation
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4. Click on Create and select Decision automations.

Business automations

g pamotes

Decision

5. Enter aname for your project. Enter UsrNNN Client Onboarding Decision where UserNNN is your
assigned username (a name starting by your username to avoid conflicts with other projects).

6. Click on Create
Create a decision automation

Myuser Client Onboarding

7. Your new project opens in Decision Designer. Click on Import to import the Decision Service
provided by the Lab team.

Myuser Client Onboarding

Decision services (0) Load changes hare changes View history Dopl

Explore decisio

All samples and decision

What about creating a decision service now?

Create a decision service to start creating all the artifacts you need to capture your decision.

Browse samples

Learn more

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

Import decision services *
Select a ZIP or a .dproject file. Maximum size: SMB.

ClientOnboardinglab.zip

<

x
>

9. Atile of a decision service named Client Onboarding Lab appears on the project.

Client Onboarding Lab

List additional services and calculate associated fees
based on client information provided during onboarding
Perform a client risk assessment
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10. 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. It uses one data model: Data.

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.

D

Business Automalions [ Myuser Client Onboarding [ Client Onboarding Lab 2 9 n o~

Models Data and libraries Decision operations

Q, Search Allmode Sortbyn v

Name Last updated by Last updated at

5 Feeand services

. M N, shared
Determines the fass of the services requested and a suggestion for additional... . Svsr e

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

=

services that contains the Services count first elements of the Service...

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
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 / Myuser Client Onbearding / Client Onboarding Lab / Scoreboard

On the left side of the screen, the Test data pane allows you to 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.
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4, Select the May be risky data set and click on Run to test the model.

Test data
Run your model with test data @

| May be risky v ‘ H

~
May be risky

Not sa risky
Risky
Safe

~ Company Age

5

+ Defaulted Payment

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

5. Expand Decision output and Run history.

~  Decision output

Node Name Result

Message Node name Rule name

A Run history

Node Rules Rule Interaction Qutput
v [E  Scoreboard ] Sequence null
v [ Predictive risk a Sequence null
v [E Segment category 1 Sequence "Segment 2"
v @ Industry 0 Not applicabla

v @ Client 0 Mot applicable

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
of the decision node Predictive risk.

3.2.4 Defining a Machine learning provider

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.

In this exercise, the Machine learning model has been deployed on an instance of IBM Open Prediction
Services (OPS).

This machine learning model has been defined using a Jupyter notebook and saved into a Predictive

Model Markup Language file (PMML). This PMML file has been used to deploy the machine learning
model into IBM Open Prediction Services (OPS).

For more information, see IBM Documentation Managing machine learning providers
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For more information about ADS ML Service, see the Open Prediction Service Hub repository available
on GitHub.

1. Click on your project Myuser Client Onboarding in the breadcrumbs to navigate back to your project.

Myuser Client Onboarding ﬁ

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

Explore decision services (1) Q

Recently updated v Browse sam ples (3
All samples and decision services created in this project.

Client Onboar...

3. Openthe Machine learning providers tab and click New.

kol

Settings
flemote Git repositories Machine learning providers External libraries
Machine learning providers (0)

Connect to the machine learning providers where your models are stored.

4. Select the provider type Open Prediction Service

New provider

Set up a new machine learning provider

Type

Open Prediction Service v |

Enter OPS in the name field, and optionally a description

6. Enter the URL of the Open Prediction Service Instance. The URL you need is the URL of ADS ML
Service (see Prerequisites if you need the URL)

Make sure that you remove /docs from the end of the url. For example: http://ads-ml-service-

service-ads-ml-service.cp4ba-jam-americas-464887hbc828751e1b00625ca9211fbca-0000.us-
south.containers.appdomain.cloud
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New provider X

Set up a new machine learning provider

Type

Open Prediction Service “
Hame
opPs
Deseription
V]
URL
| hitp:, ml-servi i I-service.: 464887bcB28751e1b00625¢ca9211fbca-0C

Test connection

7. Click on the Test connection button to verify your OPS provider access. Upon successful
connection click on Save

@ Successfully connected to machine learning provider

8. Inthe Machine learning providers tab, you have now the OPS provider you defined.

Remote Git repositories Machine learning providers External libraries
Machine learning providers (1)
Connect to the machine learning providers where your models are stored.
Type
E oPs Open Prediction Service

Status
running

For more information, see IBM Documentation
Integrating machine learning
Managing machine learning providers

9. Go back to your decision service by clicking on your project name in the breadcrumbs.

Settings \

Remote Git repositories Machine learning providers External libraries

Machine learning providers (1)
Connect to the machine learning providers where your models are stored.

3.2.5 Creating and connecting the Predictive Model

Now that the provider is defined, you can create a predictive model to encapsulate the machine

learning model deployment. You connect it to the appropriate machine learning model deployment and
define the input and the output of this predictive model.
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1. Click on the tile Client Onboarding Lab to open the decision service

Client Onboarding Lab

List additional services and calculate associated
fees based on client information provided during
onboarding. Perform a client risk assessment,

2. Onthe Models tab, click on Create and select Predictive model.

3. Enter aname for your model (Machine learning scoreboard), a description (optional), and click on

Create.

Decision service ‘Client Onboarding Lab'

Create model

Select model type

& Decision model 5
Create a decision
model to decompase
your decision and
define the data it
depends on.

Hame

Machine learning scoreboard

Task model
Create a task model to
chain together tasks

and specify how, when,

and under what
condition they are run.

Predictive model
Create a predictive

model to configure the
invacation of a machine

learning model.

Deseription (aptional)

Predictive model to determine the client risk

Create

4. The Predictive model Scoreboard is opened.

Business Automations | Myuser Client Onboarding / Client Onboarding Lab / Machine learning scoreboard

Modeling (4) Error report (0)

A predictive model is a simple Decision Model diagram. It has one or multiple input nodes, two
mapping nodes, and one node that invokes the Machine Learning model.

Output mapping

string

ML model invocation
ML model output

Input mapping
ML model input

Tnput
string
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Run (0)

View history

Machine learning scoreboard
Predictive modal

Description (optional)

Predictive model to determine the

Machine learning provider
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Output mapping Mapping the output data of
string the ML model to be used by
the decision service

ML model i tion Invoking the remote ML
ML model output model?

Mapping the-input datato-

Input mapping the ML model input by the
ML model input decision service 1|

InPUt type The input data from the
string decision service !

5. Intheright-hand pane click on Connect.

6. Expand Select a provider, and select OPS.

Configure predictive model

® Select provider and ML deployment

Select provider
Select the provider where your deployed model is stored.

Machine learning provider

New provider +

| Select a provider - |

0oPs E

7. In ML model name list, expand service-payment-default-risk.

The list displays all the machine learning models deployed in the environment. Expand the model

with the most recent Last modified date.

ML model name Training date Last modified

‘I'_"I sarvice-payment-default-risk 2/11/2022, 4:14:05 FM 2/11/2022, £:14:05 PM
Deployment name Status Deployment date
© service-payment-default-risk in_service 2/11/2022, 4:14:54 PM

8. Choose service-payment-default-risk, click on Next.

Back 1o Maching leaming scoreboard

Configure predictive model

@ Select provider and ML deployment O Dafineinput schema
Gptiana

o

optionsl Optionsl
Select provider
Select the provider where your deployed model is stored.
ops v
learning model
B @D Show deployed models only | Import &
Select the deployment you want 10 use 1o generate the predictive model.
ML model name Training date Last modified
* service-payment-default-rick 2/11/2022, 4:14:05 PM 2/11/2022, 4:14:05 PM o]
Deployment name Status Deployment date
( servics-payment-defauit-risk 211172022, 4514356 BM
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9. Look at the input schema: you must provide the values to the machine learning model from the
input nodes defined in your predictive model. To do so, click on Next.

Back to Machine learning scoreboard

Back Next
Configure predictive model -

(© Select provider and ML deployment ® Define input schema Q Test invocation O Define output schema
Optional Optional Optional
Lzl Ties T ) Form 50N Generate from payload Add +
Define the input parameters needed to make the prediction.
Name: Type
clientAnnualRevenue floatéd W vom
clientExistenceDuration float6d ~ T L m
clientEmployeeNumber float6d - T LW
clientIndustry float6d ~ + 0]

10. Enter some values to test in the Test invocation.

clientAnnualRevenue: 15708854
clientExistenceExistenceDuration: 12
clientEmployeeNumber: 3
clientIndustry: 0

© Selsct provider and ML deployment ) Define input schema ® Test invocation
!

O Define output schema
Optsonal

Optionsl Optional

Test invocation

[
Use test data to make sure the model works as expected.
chentAnnuslenenue Butput
15708854

11. Click on Run

(@ Select provider and ML deployment & Define input schema @ Test invocation O Define output schema
Optional Optional Optional
° Test succeeded You can use the test output to define the output schema. x

Test invocation

Run >3

Use test data to make sure the model works as expected.
clientAnnualRevenue A Output

15708654 {

“result”: {
clientExistenceDuration “predictions™: 1,
"scores": [
12 0.014675209287711932,
0.9853247907122881

cliemEmpleyeeNumber 1

3 }

}

clientindustry v

The output returns: it is a risky client as the predictionis 1
{
"result": {
"predictions": 1,
"scores": [
0.014675209287711932,
0.9853247907122881
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12. Click on Next. Look at the output schema: you will now map it to the scoreboard type in your
predictive model.

13. Select Generate from test output.

Back to Machine learning scoreboard
Configure predictive model
Select provider and ML deployment © Define input schema @ Testinvocation ® Define output schema
Oaticnsl Opbional Optionsi
" |
Define output schema . 50N Gen payload Add +
Define the output values of the prediction.
Name Type
attributes abject @
Define output schema x

Generate from test output

Use the output of the invocation test to generate a pre-populated schema.

Payload Generated schema
{ {
“result": { “fields": [

“predictions": 1, {

"scores": [ “name": “predictions”,
0.014675209287711932, “nullable"; true,
0.9853247907122881 "type": "double"

1 b

1 {

}

“nullable": true,
"type": "[double]" v

14. Click OK
15. Finally click on Apply to finish the configuration of your predictive model.

Back to Machine learning scoreboard

. - Back Apply
Configure predictive model -

@ Selact provider and ML deployment @ Define input schema @ Testinvecation @ Define output schema
Ogptional Optional Optional
Deﬂ ne output schema L Form JSON Genearate from test output Generate from payload
Define the output values of the prediction.
Name Type
predictions double v 4 m
scores [double] v T W
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Business Automations / Myuser Client Onboarding / Client Onboarding Lab / Machine learning scoreboard 2 = = B % H & &

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

Machine learning scoreboard

Predictive model

Output mapping.

string Description (optional
Predictive model to determine the

[~ ] client rigk

ML model invocation

ML model output

[>T Tola o o u

Input mapping Machine learning provider
ML model input oPs

Machine lesrning model
service-payment-default-risk
Input

Deployment
string ey

service-payment-default-risk

3.2.6 Defining the mapping

You map the data types of the input and output of the machine learning model to the data types of the
input and output of the Decision Service data model.

3.2.6.1 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

You get the three first values form the Client information type. The last one is taken from Industry
enumeration type. You map each value to a number. You must now:

- Define an input node for Industry

- Add an input node for Client Information

- Define the rules to map these input nodes to the values expected by the ML model. For Industry, you
need a decision table to map the enumeration type to an integer.

The predictive model Machine learning model is based on the industry and the client information as
input. You update the model to map your data to the required input:

CP4BA Demos and Labs 2022 Page 38 of 63



1. Select the Input node in the diagram.

Modeling (4) Error report (0) Run (0)

‘Output mapping
string

@
ML model invocation
ML model output

Input mapping
ML model input

I

Input
string

View history

Input

Input node

Default valus

Hode details

Node name

Input
Output type

string ~ 3

Astring of characters

[ outputis a list

Description (optional)

Describe the data node (optional)

£

In the right pane Details, enter Industry as the Node name and expand Output type to select

Industry as the type.

Industry

Input node

atails Default value

Node details

Hode name

Industry

OQutput type

(o]0

Federal, Finance, Healthcars,...

[ outputisallist

Description (optional)

Describe the data node (optional)

Vi

Business Automations / Myuser Client Onboarding / Client Onboarding Lab / Machine learning scoreboard

Modeling (4) Error report (0) Run (0)

Output mapping
string

ML model invocation
ML model output

Input mapping
ML model input

Industry
Industry

You add a node in the model for Client information.

input

CP4BA Demos and Labs 2022

View history

Machine learning scoreboard
Predictive model
Description (optional)

Predictive model to determine the
client risk

Machine learning provider

oPS

Machine learning model
service-payment-default-risk

Deployment
service-payment-default-risk

Edit Configuration

3. Hover over the Input mapping node in the diagram and click on the Add input icon.
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4. Select the new Input 1 node and update the Node name to Client Information and Output type to
Client Information.

Output mapping
string

ML model invocation
ML model output

Input mapping
ML model input

Client Information Industry
Client Information Industry

You have added the Input nodes. Now, you map the input with the Decision Service data model.

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

Input mapping .
Decision node

Output mapping
"

1]
ML model invocation
ML model output

Lr:uul\;“luwifm No decision logic defined yet
oo Create rules and decision tables to define
¥ 1 how your decision is made.

Client Information Industry Learn more
Client Information Industry

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

7. Edit the rule with the following statement:

set decision to a new ML model input where
the clientannualrevenue is the Annual Revenue of 'Client Information',
the clientemployeenumber is the Number of Employees of 'Client Information',
the clientexistenceduration is the Company Age of 'Client Information' ,
the clientindustry is 0 ;

z" Back to the diagram — Input mapping .
Decision node
set client input ¥

Type your rule using the list below as reference

1 set decision to o new ML model input where

2 the clientannualrevenue is the Annual Revenue of 'Client Information',

3 the clientemployeenumber is the Number of Employees of 'Client Information', Rules are applied in sequence ~
4

5

the clientexistenceduration is the Company Age of 'Client Information'
the clientindustry is 0 ;
Q Search

B setdlient input

Q
Inputs (2) Output (1)
~  Industry Industry
~ Client Information Client Information
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This rule always sets the client industry to 0. Now, you add a new decision table to update the
business logic by defining the industry from the industry provided as the input.

8. Inthe Logic tab, select the + sign and select Decision table.

Input mapping -

Decision node

B Business rule

Details & Decision table
Def Decisian table
Rules are applied in sequence ~
Q, Search

B setclient input

9. Enter set industry for the Name. Select Industry in the condition columns list. Click on Create.

Input mapping X

Create decision table
Name ~

set industry

Select the condition columns for your decision table
Q
~  Industry
Industry' Industry
A Client Information
D the Annual Revenue of "Client Information’ integer
[ the Company Age of ‘Client Information’ integer v

Preview your decision table
You can drag column headers to change the order of the condition columns.

- _
v

10. 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

Edit preconditions

]
Input m-==*~
Industry fl d—m‘— Define column...
1)
Format edlumn...
1
2 > Cut
3 T Copy
4 [% Paste
E 01 Insert column >
6
? € Clear
A T

11. Update the rule in the editor with the following rule statement. Then click OK in the Action
Definition dialog.

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

1: the clientindustry of decision to <a_number>

12. Double click in Row 1 and select Federal in the drop-down list for the Industry. Add 0 for Input
mapping.
13. Pursue for rows 2 to 5. Enter the following values:

set industry ¥
Edit preconditions
Industry 4| Input mapping Tl
Federal
Finance
Healthcare

Insurance

L O )

Telecom

ol o]~ ]~

3.2.6.2 Defining the output mapping

In the previous section you saw the output of the machine learning model. You must map it to the
output of your predictive model. Your predictive model will return a scoreboard in which it predicts the
score and gives the probability. To do this you:

o Change the output type of the Output mapping node of the predictive model to scoreboard.

e Define the rule to build this scoreboard:

o Write a default rule for the case of the machine learning model in error. This rule must
be the only one to be executed in case of an error. You use the rule policy First rule
applies and ensure that this rule is on top.

o 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 on Backtothediagram = to return to the Predictive model diagram.

Output mapping
string

ML model invocation
ML model cutput

Input mapping
ML model input

Client Information Industry
Client Information Industry
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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

‘Scorebeard ~ O

Configanca, High risk, Sepmant

[ output is a st

You define the business logic by adding two rules to feed the output type from the machine learning
model invocation. First, a rule to define an output when the machine learning model is in error
(default scoreboard). Second, a rule to map the machine learning model output (get machine
learning output). The two rules should not be applied in sequence. Only the first rule applies if
there is an error in the machine learning model.

Select the Logic tab, then select the + sign and add a Business rule.

4. Enter aname for the rule: default scoreboard. Click on Create to edit your rule.

Output mapping

Create business rule
Name

default scoreboard

Select the criteria for your rule
Q
~ ML model invocation
[ thecode of the error of 'ML model invocation string
[] the message of the error of ‘ML model invocation' string
[] the predictions of "ML modal invocation' numbar
[T] the scores of "ML model invecation' List of number -

Preview your rule

set decision to a new Scoreboard where
the Confidence 1s <C
High risk is cHigh .
the Segment is <Segment> ;

5. Inthe editor, arule is predefined. An icon indicates an error because the rule is incomplete. Hover
over the erroricon © in line 1 to see the details:

Confidences,

default scoreboard ~

Type your rule using the list below as reference

1 set decision to a new Scoreboard where

risk>,

6. Edit the rule statement as follows

if 'ML model invocation' is in error
then
set decision to a new Scoreboard where
the Confidence is O,
High risk is true,
the Segment is "Unknown" ;

CP4BA Demos and Labs 2022 Page 43 of 63



8. Click on the Logic tab. Then select the + sign and add a Business rule.

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

10.

default scoreboard

Type your rule using the list below as reference

1 if 'ML model invocation® is in error

2 then

3 set decision to o new Scereboord where
4 the Confidence is 8,

5 High risk is true,

6 the Segment is “"Unknown™ ;

Click on Inputs and Output below the rule to see the data types of the input and output.

Inputs (1) Qutput (1)

ML model invocation
fffff
predictions

score

Inputs (1) Output (1)

Output mapping
Confidence
High risk

Segment

Now you add the second rule.

Output mapping
Create business rule

Heme

get machine learning cutput

Select the criteria for your rule

Q
~ ML model invocation

[] the code of the error of ‘"ML model invocation'

=]
[ the predictions of "ML model invocation'
O

the scores of ‘"ML model invocation'

Preview your rule

set decision to a new Scoreboard where

the Confidence is
High risk is <Hi
the Segment is <5

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

the message of the error of ‘ML model invocation®

Create

ML model output

Output error

number

number

Scoreboard

number

boolean

string

string

string

number

List of number

Edit the rule with the following statement:

definitions

set percent to the maximum score of

if the predictions of
then

'ML model invocation'

'ML model invocation';
is 1

set decision to a new Scoreboard where

High risk is true ,
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the Confidence is percent,
the Segment is "Unknown";
else
set decision to a new Scoreboard where
High risk is false ,
the Confidence is percent,
the Segment is "Unknown";

get machine learning output ¥

Type your rule using the list below as reference

E ® 0

1 definitions

2 set percent to the moximum score of 'ML model invocation';
3 if the predictions of 'ML model invocation' is 1

4 then

5 set decision to o new Scoreboard where

6 High risk is true ,

7 the Confidence is percent,

8 the Segment is "Unknown”;

9 else

10 set decision to o new Scoreboord where

11 High risk is false ,

12 the Confidence is percent, o

11. In the Logic tab in the right pane you can see Rules are applied in sequence, first default
scoreboard, then get machine learning output.

Output mapping .
Decision node

Rules are applied in sequence v
Q. Search

% default scoreboard

get machine learning output
How the rules interact with each other is defined by a rule interaction policy.

12. Expand Rules are applied in sequence. You see two policies First rule applies and Rules are
applied in sequence. The choices for the rule interaction policy depend on the Decision type. Here,
the decision node Output mapping is a custom type.

Output mapping .
Decision node
Rules are applied in sequence ~

First rule applies
When a rule is applicable, the decision is taken and cannot
be changed by other rules.

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

13. Change the rule policy to First rule applies.

Output mapping .
Decision node

Details

First rule applies v

G, Search

B default scoreboard

B get machine learning
output

For more information, see IBM Documentation Choosing an interaction policy
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3.2.7 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 online against the test data.

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

1. Select the Run tab.

Test data
Run your model with test data @ |

| Want to try out your decision?
Run your decision model to ensure you have it set up correctly.
No test data

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

Learn more

2. Inthe Test data pane, click on + sign. Then, select the 3 dots to edit and add test data.

Test data
Run your model with test data @

dataset v

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. Select Edit name, 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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Test data
Run your model with test data (@

Risky ~
~ Industry

Federal A

= Client Information
“ Annual Revenue

15708854

 Company Age

3

~ Defaulted Payment

~ Number of Employses

12

4. You can see the JSON content by clicking on the 3 dots near the name and selecting Edit as JSON.

Test data
Run your model with test data @

Risky ~

~ Industry Edit name

Edit as JSON

Federal “

{

"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.
To enter a new data set you can paste a JSON content.
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5. (Optional) Repeat the steps to add 3 additional datasets. Copy/Paste the JSON content

Name: Not so risky
{

"clientInformation": {
"numberOfEmployees": 10,
"annualRevenue": 61399457,
"'companyAge": 4

I3

"industry": "Healthcare"

}

Name: May be risky
{
"industry": "Federal",
"clientInformation": {
"annualRevenue": 15708854,
"companyAge": 3,
"numberOfEmployees": 12
}
1

Name: Safe
{
"industry": "Healthcare",
"clientInformation": {
"annualRevenue": 75314927,
"numberOfEmployees": 67,
"companyAge": 26
}
1

You now have 4 data sets (or less depending on the number of data sets you added previously).

Test data
Run your model with test data @

Risky ~ | i

Risky N
Mot so risky

May be risky

Safe

6. Select a data set of your choice and click on Run in the left pane.
7. See the Decision output for the data set Risky.

Risky Show JSON output
2/24/2022, 7:22:40 PM
~  Decision output
Node Name Result
Qutput mapping i
"confidence”: ©.9999937559038077,

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

Risky Bhow formatted outpuf
2/28/2022, 7:22:40 PM

“type”: "Just”,
“value": {
At Risky®,
"hrro§
"tag": "0k",
“value": {
"success": {
“infos": [
”e?ecutedRules': [
"executionCount”: 1,
"isDefault”: false,
“Tesult®: "i\"confidence\”:0.9999937559038077,\ highRisk\":true,\"segment\":\ "Unknown\"1",
“ruleName”: “"get machine learning output”

1.

“nodeKind": "Decision”,

“nodeName": "Output mapping”,

"result”: "{\"confidence\":0.9999937559038077,\ "highRisk\":true,\"segment\":\"Unknown\"}"

3.2.8 Use the predictive model in the scoreboard decision model

You add a prediction node to the scoreboard decision model connected to this predictive model.
You connect this prediction node to the predictive risk input node and create a rule to define the risk.

3.2.8.1 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 Add
prediction icon.

Scoreboard
Scoreboard

Segment category
“ " string
200 L'I“
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, and in the right-side pane select the predictive model you
created. Expand the list of Predictive models and select Machine Learning scoreboard.

Pradiction node

Predictive models

Select a predictive model ~ |

Machine learning scoreboard I
&
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Machine learning scoreboard
Predict node

Predictive models

Scoreboard

Scoreboard Machine learning scoreboard v |

Input name Input type

Predictive risk Segment category '"fjus"y . I"_dus"y "
Scoreboard string clientInformation Client Information
‘
: Output name Output type
Machine learning Scoreboard
Industry Machine learning scoreboard Client scoreboard

Industry Scoreboard Client Information

Invocation example

set decision to the machine learning
scoreboard computed from
Industry being <Industry>,
Client Information being <Client Information> ;

3.2.8.2 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 + 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
Client Information being Client ,
Industry being Industry ;

3.2.9 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 datatab, select the Risky dataset.
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3. Click on Run and check the results.

Test data Risky
Run your model with test data (@ 2/24/2022, 7:43:22 PM
Risky v
N R 2 - Decision output
* Client i P
Node Name Result
< Annual Revenue i
Scoreboard
16700854 “confidence®: 99.9994,
"highRisk": true,
~ Number of Employees : . segnent”: "Segnent 2
12
~  Messages
~ Company Age =8
3 Message Node name Rule name
Run [

~  Run history

The run history shows that the rule Predictive risk ran and computed the confidence level
99,99% and high risk value (true) for the Scoreboard decision node.

4. Click on Myuser Client Onboarding in the breadcrumbs to move on to the next exercise.

3.3 Summary

You have completed the Exercise 2 - Adding machine learning in the decision model.
e You added a predictive service provider and connected your project to it.
e You modified the scoreboard for the client onboarding by combining descriptive rule and
predictive rule. 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 it ready to be
executed 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 directly collaborate in Automation
Decision Services by sharing your decision service and giving appropriate access. You publish the
decision service archive as an automated 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 automated 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 GitHub repository
¢ Share changes in a decision service to make them visible to collaborators

¢ Deploy the decision service as an automated 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 pursue 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 Inlllisishsd

3. Expand Design, and click on Business automations.

Ed IBM Cloud Pak | Automation
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4. Click on Create and select Decision automations.

Business automations

g pamotes

Decision

5. Enter aname for your project. Enter UsrNNN Client Onboarding Decision where UserNNN is your
assigned username (a name starting by your username to avoid conflicts with other projects).

6. Click on Create.
Create a decision automation

Myuser Client Onboarding

7. Your new project opens in Decision Designer. Click on Import to import the Decision Service
provided by the Lab team.

Myuser Client Onboarding

Decision services (0) Load changes hare changes View history Dopl

Explore decisio

All samples and decision

What about creating a decision service now?

Create a decision service to start creating all the artifacts you need to capture your decision.

Browse samples

Learn more

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

Import decision services *
Select a ZIP or a .dproject file. Maximum size: SMB.

ClientOnboardinglab.zip

<

x
>

9. Atile of a decision Service named Client Onboarding Lab appears on the project.

Client Onboarding Lab

List additional services and calculate associated fees
based on client information provided during onboarding
Perform a client risk assessment
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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 Autemations | Myuser Client Onbearding [ Client Onboarding Lab 2 D B &g 6

Models Data and libraries Decision operations

Q  Search Sort by nam v~ Create

Last updated

Decision operation Operation name Model name =

Last updated at

feeAndServices feeAndServices T Feeand services Me Mever shared

scoreboard scoreboard Scoreboard Me Never shared

Items per page: 100 ~ 1-2of 2items 1 v 1oflpages

3. Click Myuser 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.

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

2. Click the + button at the upper left part of the page and select New repository to create an empty
repository.

3. Give the repository a unique name, and add the following description:

Git repository for the Automation Decision Services Lab
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4. Select Private and Click on Create repository. (The repository must not contain a readme,
.gitignore, or license file.)

5. Click on the Copy button to copy the HTTPS URI and paste it in a safe location for use in the next
step. The URI has the following format:
https://github.com/<yourAccountName>/<yourRepoName>.git

6. 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 > Generate new token.

8. Put ads synchronization as the Note, and select the role repo to give full control of the repository
to Automation Decision Services.

9. Click Generate token at the bottom of the page. Copy the generated access token before closing
this page. You use it in the next step.

4.2.5 Connecting your project to the Git repository

You can 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.

1. Check the status of Remote Git repository in the upper right corner of Decision Designer. It shows
that the project is not connected.

Business Automations / T @ D R o

Myuser Client Onboarding

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

2. Click on this button to make a connection,

Enter the Git HTTPS URI, the username used to create the repository, the personal access token
as the password and then click on Connect.

Remote Git repositories Machine learning providers External libraries

Connect to a remote Git repository
Enter the URI of the remote Git repository you want to connect to.
Repository URT (D

https://github.com/dbajamdecisions/Myuser-adsLab.git

Choose credentials type

() Use existing (8) Create or update credentials for the
credentials project

S5H key AP key

dbajamdecisions@gmail.com

Upon successful connection, Decision Designer displays the following messages and updates the
status of the Remote Git repository.
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Remoate Git repositories Machine learning providers External libraries

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

Repository URI (@
@ The credentials are created or updated successfully. x

https://github.com/dbaj isions/My dsLab.git |

@ The remote Git repository is connected successtfully. X

Choose credentials type

(®) Use existing credentials () Create or update credentials for the project

With this option, the repository is accessed using any previously defined credentials
matching the repository URL. If there is none, the repository is accessed without
credentials.

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 MyUser Client Onboarding and click on the Share changes tab

f‘ Decision services (1) %-‘o Load changes ’P\E Share changes | '\‘D View history (T\" Deploy

It displays the changes you made to the Decision service. It shows the number of changes.
You see artifacts of your decision service. In your project the number of changes may be different.

Decision services (1) Load changes Share l:hagea [} View history Deploy
Share changes (6) Revert changes '
Share changes that you made locally with your collaborators.

Decision service name Updated artifacts Details Last updated
~ Client Onboarding Lab 3 Decision service added

Name Type

Data Data model Artifact added
Fee and services Decision model Artifact added
Machine learning scoreboard Predictive model Artifact added
Scoreboard Decision model Artifact added
Services subset Decision model Artifact added

2. Click on Share.

3. Enteracomment to describe the changes (Myuser first Client Onboarding version) and
then click on Share.

Share

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

Name Type
Data Data model

Fee and services Decision model
Machine learning scoreboard Predictive model
Scoreboard Decision model
Services subset Decision model

Describe the changes (optional)

Myuser first Client Onboarding version
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4. Asyou see there are no pending changes now.

Decision servicas (1) Load changes Share changes. View history Deploy >

Share changes (0) vert chang 2 Share

Share changes that you made locally with your collaborators.

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 covered, 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 (IBM Automation, Expand Design, Select Business automations,

then select Decision.

1. In Business automations you select your project by clicking on your project name.
e

Business automations

2. Itopens.

3. Then, you select the Collaborators tab. You see that you have Admin permissions on your project.
To add collaborators, click Edit and the name of the users you want to add and select the
permissions (Admin, Edit or Read).

Versions Collaborators Automation services

Q Edit &

User or group Permissions

g usrig9 Admin v
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4. Add the name of the users you want to add and select the permissions (Admin, Edit or Read). Click
Cancel (adding users is not covered in this lab).

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 following permission types for the project:

- Admin - Administrative privileges

- Edit - Write permission

For more information, see IBM Documentation Managing access to projects

1. Return to your project by clicking on Open if you see the screen below

Hsner Chers Drbzard g
[————

2. ornavigate from the navigation menu in the upper-left corner to show (IBM Automation, Expand
Design, Select Business automations, Select Decision, Select your project and click Open)

3. The project opens as below

Busines:

Myuser Client Onboarding :

- . 2N g o= g
(51 Decision services (1) &3  Load changes QF share changes D) View history

4. Open the View History tab.

It shows all the changes made to the project.

Decision services (1) Load changes Share changes \ﬁzhislnry Deploy >

View history (2)

View all the changes you and your collaborators shared.

Last shared Shared by Versions

2/25/2022, 4:02:53 PM

usr096 No version is created
Myuser first Client Onboarding v...

2/25/2022, 3:52:11 PM

initial commit

usr096 No version is created Restore )
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5. Select the most recent version and Click on Version + button to create a version of your project

6. Enter a name for this version (add your user number in the name i.e v1.1usr090) and a description

7. Click on Create

A new version is created

View history (2)

View all the changes you and your collaborators shared.

Last shared Shared by Versions

2/25/2022, 4:02:53 PM er096 ET— Restore 1T Version +
Myuser first Client Onboarding ...

2,;3;;;2022,‘3:52:11FF1 usr096 No version is created Restors D Version +
initial commit

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 ready to be published as an automation service.

1. Click on the Deploy tab and expand the Version your created in the previous step.

Note: in this example the name of the version is 1.1usr090, in your exercise add your user number
as the name of the version.

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

Deploy

Deploy a decisian service. You can then publishit to the automation services catalog
Shared on Shared by

2/28/2022, :14:32 PM 096

Deployme

Client Ginboarding Lab
Deploy

2. Click on 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.

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

Decision services (1) Load changes Share changes View history Deploy
Deploy
Deploy a decision service. You can then publish it to the automation services catalog.
Version Shared on Shared by
A ViAuerDIS 2/26/2022, 4:14:32 PM usr096
First version
Decision service Deployment status Decision 1D

Client Onboarding Lab © Deployed on 2/25/2022, 4:21:09 PM ~_client_ i ¥ o T
View logs
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Note that a DecisionId has been 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.

4.2.9 Executing your decision through the ADS runtime

To directly execute your decision in the ADS runtime:

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

2. Expand Post /feeAndServices/execute, click on Try it out, and enter the following values:
{
"client": {
"annualRevenue": 27500000,
"companyAge": 25,
"defaultedPayment": false,
"numberOfEmployees": 350
2
"services": {
"servicesRequested": |
"Employee Benefits Plan",
"Mental Health Care",
"Onsite Medical Testing",
"Virtual Medical Assistance"
],
"Industry": "Healthcare"
}
1
The response code is 200 and you get the following 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 Decision Designer

To publish the version of your decision deployed into the catalog of Automation Services, this is the
procedure.

1. Click on Business Automation in the breadcrumbs.

IBM Cloud Pak | Automation
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2. Inthe tile of the Decision automation, click on the name of your Decision.
- _________________________________|

Business automations [T —r——
e 342821

==

3. Click onthe 3 dots menu to select Publish.

Versions Collaborators Automation services

Branches

Q @ Create +

Version Created Status Notes

v1.1luser199 3/3/2022 First version

Publish

4. The next dialog lets you set users or group permissions to use the automation services published.
Set the restrict access to Yes to prevent mixing with other pre-defined automation services (this

Lab is shared environment), and then click on Publish.

Publish automation services

Automation services
client_onboarding_lab

Permissions

Ada users of groups 10 the st of are altowed

Users & groups (1) Q. Add

Name Role

@ The services were published X
successfully
Published version v.1.1usr090

8:25:30 PM

The Status is updated to Published

-«

Version Created Status Notes

v.1.1usr090 11/7/2021 Published First version
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5. Navigate back to IBM Automation page and check Published automation services.

Your decision service is listed

Business automations

nnnnnnnnn

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 pre-published decisions.

4.3 Summary

You have completed the 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.
You created a version and explored the procedure to deploy and publish a decision archive.

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

Im=s ) Check weather O checkavailabiiry O creckbuager

(=]

5.2 Consult Documentation and Communities

IBM Documentation
IBM Automation Decision Services
Decisions

Glossary

IBM Business Automation Community
Decision Management

DMN
Decision Model and Notation
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