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Tutorial - Advanced Rule Modeling in
Corticon Studio

In the Basic Rule Modeling Tutorial, you learned how to capture rules from business specifications, model the
rules, analyze them for logical errors, and test their execution in Corticon Studio, all without programming.

The Advanced Rule Modeling Tutorial builds on what you learned in the Basic Tutorial. In this tutorial, you learn
how to use some of Corticon Studio’s more complex and powerful functions, including:

Building a Vocabulary with associations—Associations enable you to define relationships between entities.
For example, many items can be associated with one shopping cart.

Using Scope and Aliases in rules—Scope and Aliases enable you to define rules that apply to an entity in
relation to another entity. For example, if the total price of items in a customer’s shopping cart exceeds
$100, give the customer a coupon.

Creating action-only rules—Rules in column 0 of a Rulesheet. They are non-conditional rules: the rules
always fire so the action always applies. For example, calculate the total price of items in a shopping cart.

Using equations in rules.

Using Collections and Collection operators—Collections enable you to define rules that apply to a group
of entity instances. For example, check to see if any items in a Shopping Cart are from the Liquor department.

Using Filters in rules—Filters enable you to filter out data, so only entities that pass the filter criteria are
evaluated by rules in a Rulesheet.

Using a variety of attribute and entity operators in rules.

Sequencing Rulesheets in a Ruleflow.
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Chapter 1: Tutorial - Advanced Rule Modeling in Corticon Studio

* Embedding attributes within rule statements—This feature enables you to retrieve the value of an
attribute instead of hard-coding it in a rule message. For example, “ ${ Shoppi ngCart . cashBackEar ned}
bonus earned today”.

* Testing at the Ruleflow level, which extends to seeing how Rule Trace provides visibility into the execution,
and then trying out Analytics to get the idea of how you can log, persist, and query all the accumulated
trace results.

Just like the Basic Tutorial, you follow the rule development lifecycle: discover, model, and test rules.

This tutorial is designed for hands-on use. Progress recommends that you follow along in Corticon Studio,
using the provided instructions and illustrations. If you haven’t installed Corticon Studio yet, install it now. See
Run the Corticon Studio installer wizard"Run the Corticon Studio installer wizard" in the Corticon Install Guide
for instructions.

The business problem

Like the flight planning example in the Basic Rule Modeling Tutorial, the Advanced Tutorial uses a business
case to build a rule model in Corticon Studio. The business case is as follows:

The owner of a chain of grocery stores wants to build and install a system of business rule-based smart cash
registers in all its branches. Some branches are large supermarkets, and some are smaller convenience stores,
which sell gasoline and other essentials.

In addition to the minimum cash register functionality (adding up the price of items in a customer’s shopping
cart), the new system should also be able to apply:

* Promotional rules

* Loyalty program rules

* Coupon generation rules

* Special warning rules that alert the cashier to take certain actions

Because every item in every store has a bar-coded label, the system’s scanner can determine complete
information about each item, such as which department an item comes from.

To foster customer loyalty and drive additional sales, a Preferred Shopper program launches in conjunction
with the installation of the new business rule-based cash registers. Shoppers who enroll in the program are
issued Preferred Shopper membership cards (one card per household) to present to the cashier at check-out
time.

Benefits of the Preferred Shopper program include:
* 2% cash back on all purchases at any branch:

* The Preferred Shopper account tracks the accumulated cash back and allows the shopper to apply it to
the total amount at any visit.

* The cashier asks a Preferred Shopper if they would like to apply their cash back balance to their current
purchase.

* After which, the cumulative cash back total maintained by the system is reset to zero.

* The accumulation of cash back begins anew with the customer’s next purchase.

* Eligibility for special promotions and coupons:

* A coupon for one free balloon for every item purchased from the Floral department. This coupon has no
expiration date.

* A coupon for $2 off on their next purchase when 3 or more soda or juice items are purchased in a single
visit. This coupon has an expiration date of one year from the date of issue.
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* A coupon for 10% off their next gasoline purchase at any chain-owned convenience store with any
purchase of $75 or more. This coupon has an expiration date of three months from the date of issue.

Additionally, in compliance with local, state, and federal laws, the chain needs to ensure that all purchases of
liquor (any items from the Liquor department) are made by shoppers 21 or older. The new system should
display an alert or warning on the cashier’s screen, prompting them to check the customer’s ID.
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Discover the business rules

Discovering business rules involves two things:

* Identifying the terms to be included in the Vocabulary

* Identifying the business rules

Let’s start with the Vocabulary.

Identify Vocabulary terms and associations

To get started, you review the business problem and start compiling terms that need to be included in the
Vocabulary. You can then identify the key entities and the assumptions about each entity:

¢ Customer:

A Customer has a Name.
A Customer uses a Shopping Cart to carry Items.

A Customer may be a Preferred Shopper and have a Preferred Shopper account that is identified by
swiping their Preferred Card at checkout.

A Preferred Shopper account has a Card Number.
A Preferred Shopper account holds a Cash-Back Balance.

One Preferred Shopper account may be used by anyone in a family.

* ltem:

Each Iltem has a Name.
An Item has a Price.

An Item has a Bar-coded label.
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Chapter 2: Discover the business rules

* An ltem has a Department embedded in the Bar-coded label.

* Shopping Cart:
* Shopping Carts contain the Items that a Customer purchases during each visit.
* Each Shopping Cart has a Total Amount.
¢ Ifthe Customer has a Preferred Shopper account, a Cash-Back Bonus is calculated using the Shopping
Cart’s total amount and is deducted from the total amount upon customer request.
* Coupon:
* Coupons are issued to shoppers based on promotions.
* A Coupon has a Description.
* A Coupon has an Issue Date.
* A Coupon has an Expiration Date.
Based on these assumptions, you can derive the attributes for each entity in the Vocabulary. Attributes are

properties or characteristics that distinguish one instance of an entity from another. For example, each item
has attributes like name, price, and bar code. Such attribute values make each item unique.

This table lists the attributes for each entity along with their data type and attribute mode:

Customer
name String Base
isPreferredMember Boolean Transient
Item
name Decimal Base
price String Base
department String Transient
harcode String Base
ShoppingCart
totalAmount Decimal Base
cashBackEarned Decimal Transient
savings Decimal Base
useCashBack Boolean Base
checkld Boolean Base
Preferred Account
cardNumber String Base
cumulativeCashBack Decimal Base
Coupon
issueDate Date (or DateTime) Base
description String Base
expirationDate Date (or DateTime) Base

The mode of an attribute can be Base or Transient. Base attribute values are either sent to the rule model from
a client application, returned to a client application from the rule model, or both. Transient attributes are only
used within the rule model, and their values are assigned or derived by rules, but not sent to a client application.
For example, the cashBackEarned attribute is a Transient attribute that is used to update the value of the
cumulativeCashBack attribute, which is a Base attribute.

12
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Next, let’s identify the associations for the Vocabulary. An association defines the relationship between two
entities. It can be one-to-one, one-to-many, many-to-one, or many-to-many. In this grocery store business
problem, you have the following associations:

* Many Customers (members of a family) can be associated with one PreferredAccount (many-to-one).
* One Customer can be associated with many ShoppingCarts over multiple visits (one-to-many).
* One ShoppingCart can be associated with many Items (one-to-many).

To make these relationships clear, you create a diagram of the associations. Creating a diagram is especially
useful when you have a large or complex Vocabulary with many associations. Here is the diagram of entities
and associations for this business problem:

Customer ShoppingCart Coupon
name cashBackEarned description
isPreferredMember checkID expirationDate

savings issueDate
totalAmount
useCashBack
PreferredAccount Item
cardNumber barCode
cumulativeCashBack department
name
price

In this diagram, the connectors between entities show the kind of relationship. For example, Customer has a
one-to-many association with ShoppingCart.

Notice that a coupon is not associated with a customer. It might be a physical coupon that could be redeemed
by whoever becomes the holder.

Identify the business rules

Next, let’s identify specific business rules. At a high level, this is the basic process followed by every customer
making purchases at a store:

Customer
Customer Customer Checkout departs

arrives -\g Shops .g

Though this process may involve several steps, you as rule modelers should be most concerned with those
steps where decisions are made. In this case, the Checkout step contains the rule-based decisions that are
built into the store’s cash registers.
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Chapter 2: Discover the business rules

Let’s drill down into the Checkout step and define more detail about the rules inside. If you identify a natural

sequence or flow of logical substeps within a single decision step, then you should:

1. Organize the substeps using separate Rulesheets.

2. Combine the Rulesheets into a Ruleflow

For the Checkout step, the following three substeps are identified. You create a Rulesheet for each of these

substeps and combine them into a Ruleflow.

Customer

Customer Customer Checkout departs
arrives } { ?Shops § /?
1
|
|
Fommm e -
_______________________ L e = =
[ |
[ |
[ ]
[ Calculati |
! - alculations, Apply |
aise Alerts Promotions, Cash Back
and Coupons

Next, let’s look at the business rules that you need to model for each substep:

Raise Alerts

Calculations,
Promotions, and
Coupons

Apply Cash Back

Liquor purchases (any items from the Liquor department)can only be made by shoppers
21 or older

Preferred Shoppers earn 2% cash back on all purchases at any branch.

Cash back earned by preferred shoppers should be added to the cumulative cash back in
their preferred shopper account.

Preferred Shoppers receive a coupon for one free balloon for every item purchased from
the Floral department. Expiration date: none

Preferred Shoppers receive a coupon for 52 off their next purchase when 3 or more
Soda/Juice items are purchased in a single visit. Expiration date: one year from date of
issue.

Preferred Shoppers receive a coupon for 10% off their next gasoline purchase at any
chain-owned convenience store with any purchase of $75 or more. Expiration date: 3

months from date of issue.

A Preferred Shopper account will track the accumulated cash back and allow the
customer to apply it to reduce any visit’s total amount. The cashier will ask a Preferred
Shopper if they would like to apply a cash back balance to the current purchase.

Once a Preferred Shopper choosas to apply his cash back balance, the cumulative cash
back total maintained by the system will be reset to zero, and the accumulation of cash

back begins anew with the customer’s next purchase.

14
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Build the Vocabulary

Now, let’s implement the Vocabulary in Corticon Studio. To begin, launch Corticon Studio and create a Rule
Project:

1. On the Start menu, select Progress > Corticon Studio.

2. Inthe Workspace Launcher dialog box, retain the default workspace and click OK. Corticon Studio opens.

3. Select File > New > Rule Project.
' G workspace - Corticon Studio

File Edit Mawvigate GSearch Project Vecabulary Run Window  Help

New Alt+Shift+N > L¢¢  Rule Project
Open File... ™ Project...
[y Open Projects from File System.., E@ RuleVocabulary
Recent Files b ‘& Ruleflow
Close Ctrl+W  E@ Rulesheet
Close All Ctrl+Shift+W  %g¢  Ruletest
Save Ctrles | Folder
Save As... ™ Example...
Sawve All Ctrl+Shift+5 | —a Qther... Ctrl+ N
B znvart =

4. In the New Corticon Project window, in the Project name field, type MyAdvancedTut ori al , and click
Finish.

Corticon Documentation: Advanced Rule Modeling in Corticon Studio: Version 7
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Chapter 3: Build the Vocabulary

| @B New Corticon Project | >

|
MNew Corticon Project =
Create a new project resource. f ;

Project name: | MyAdvancedTutorial |

Use default location

Location: | CAUsers\gsaintma\workspace\Myldvanced Tutorial Browse...
Working sets
(] Add project to working sets Mew...
YWarking sets: Select...

| ® < Back Mext = Cancel

Create the Vocabulary

To create a Vocabulary file:

1. Right-click MyAdvancedTutorial and select New > Rule Vocabulary.

[ Project Exp... #2 | [] RuleVocab.. = O
BEg|e ¥

@' MyAdvancedTutorial

]| = Project..
GoInto
[ File
H Ctrl+C [ Folder
Paste Crl -+ ]
3 Delete Delete L@ Rule Project
L o
Rernaowe fram Cantest Ctrl +8 [t +Shift +Down ~ Rule Vecabulary
hlone & Ruleflow
Rename... F2 ﬁ Rulesheet
@ Ruletest
i3 Import...
>y Export... ™ Bxarnple...
&' Refresh =3 Irﬁ Other... Ctrl+M

2. In the Create a New Vocabulary window, in the File name field, type gr ocer ySt or e, and click Finish
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| @ '
Vocabulary

Create a new Vocabulary

| Enter or select the parent folder:

| | MyAdvancedTutorial

'@» MyAdvancedTuteorial [

File name: | groceryStore |

Finish Cancel

The Vocabulary opens under the rule project MyAdvancedTutorial.

L Project E... &3 = B | g groceryStoreecore 52 = O

B e T -2 groceryStore Custom Data Types
E[B' MyAdvancedTutorial

[:_d e Data Type Ma... Base Data Type Enumerati.. Constraint Expres.. = Label Value -

Add Entities

Now, let's add the entities (Customer, PreferredAccount, ltem, ShoppingCart, Coupon):

1. In the Vocabulary editor , right-click groceryStore and select Add Entity.
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Chapter 3: Build the Vocabulary

¢ *groceryStore.ecore 2 = 0
=8&) groceryStore Custom Data Types
< Undo
. Base Data ... Enum... Constraint Express... Label Value =~
[ Report...
41 Add Domain

Add Entity

7~ Comment..

Localize...

= -]

2. Rename this entity by typing Cust omer over the default name.

g *groceryStore.ecore 52

E|E:-| groceryStore Basic Properties
o ==) Customer| Property Name
Entity Marme

Inherits From

3. Repeat these steps to add the remaining entities. The result looks like this:
g groceryStore.ecare 33

~ [l groceryStore
=l Coupon
= Customer

= tem
= PreferredAccount

=l ShoppingCart

Add Attributes
To add the attributes, start by adding attributes for the Customer entity based on this table:

Customer
name String Base

isPreferredMember Boolean Transient

1. Right-click Customer and select Add Attribute, and then choose String.
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E& *groceryStore.ecore 33

E[:j groceryStore Basic Properties
=] Coupon Property Name

[E1 Copy

3 Delete
[E) Report...

Add Attribute r Boolean

€ Add Association...

(4, Find References
Refactor...

" Comment...

Localize...

Crtibe Blamn

Date
Datetime
Decirmal
&= Integer

&= Time

Note: The Data Type Time is not available in Corticon.js.

2. Rename this attribute by typing name over the default name.

E& *groceryStore.ecore &3

3. Right-click Customer, select Add Attribute, and then choose Boolean

Basic Properties

Property Mame
Attribute Name
Data Type
Mandatory
Mode

Property Value
name

String

Mo

Base

ol
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Chapter 3: Build the Vocabulary

¢ *groceryStore.ecore 2

- groceryStore Basic Properties
=& Coupon Property Name
-5 Entity Name
-E Item < Undo
7= Preferred 2> Redo
-5 Shopping
of Cut
Copy
% Delete
Report...
Add Attribute
¢ Add Association... Date
] Datetime
Q, :nfd References ——
P Ce actor.. Integer
omment.. String
Localize... Time

4. Typei sPreferredMenber over the default attribute name and enter .

L@ "groceryStore.ecore 32 = 8
Basic Properties 2
Property Marme Property Value
Attribute Name isPreferredMember
Data Type Boolean
Mandatory Mo
Mode Base

5. In the Mode drop-down list, select Transient.

@ “groceryStore.econe |

= L) groceryStore Basic Properties

31- = Coupon Property Name Property Value

= Customer Attribute Name isPreferredMember
= isPreferedMember  Data Type Boolean
- hame Mandatory No

# . ltem Mode Transient

# =) PreferredAccount Base

#-J ShoppingCart

6. Add attributes for the rest of the entities based on this table:
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Entity Attributes
Customer
name
isPreferredMember
Item
name
price
department
barcode
ShoppingCart
totalAmount
cashBackEarned
savings
useCashBack
checkld
Preferred Account
cardNumber
cumulativeCashBack
Coupon
issueDate
description
expirationDate

Data Type

String
Boolean

Decimal
String
String
String

Decimal
Decimal
Decimal
Boolean
Boolean

String
Decimal

Date (or DateTime)
String
Date (or DateTime)

Attribute Mode

Base
Transient

Base
Base
Transient
Base

Base
Transient
Base
Base
Base

Base
Base

Base
Base
Base

4 [Z] groceryStore

4 = Coupon

= expirationdate
= issueDate
4 = Customer
= isPreferredMember
=l name
4 = Item
= barCode
= department
=l name
= price
4 = PreferredAccount
= cardNumber
= cumulativeCashBack
4 = ShoppingCart
= cashBackEarned
= checkID
=l savings
= totalAmount
= useCashBack

After adding all the attributes, the Vocabulary looks like this:

Corticon Documentation: Advanced Rule Modeling in Corticon Studio: Version 7




Chapter 3: Build the Vocabulary

Add Associations

To create associations between the entities, start with the association between Customer and PreferredAccount.
This is a many-to-one association.

1. Right-click Customer and select Add Association.

g *groceryStore.ecore 52

=21 groceryStare
#-= Coupon

= Comes

[
= Eem < Undo
- Preferred,

. of Cut
#-= Shepping ¢

[E| Copy

2 Delete

[E Report...

Add Attribute 3
. Add Association...

4 Find References
Refactor...

" Comment...

Localize...

2. In the Association dialog box:
a. In the Source Entity group, select Customer with the Source Many and Mandatory.

b. In the Target Entity Name group, select PreferredAccount with the Target One.

c. Click OK.

@

|

| Source Entity Mame Customer ~
Source
() One @Man}r Mandator}r

Target Entity Name PreferredAccount ~

Target
(® One OMan}r DMandatnr}r

| Socurce-to-Target Role |preferredAccount |

| Target-to-Source Role |cu5t0mer | |

| Navigability Bidirectional v

The association appears as shown here.

3. Notice that the association appears as many-to-one (#~) under Customer and one-to-many (=€) under
PreferredAccount.
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4 [Z] groceryStore
4 = Coupon
= description
= expirationDate
= issueDate
4 & Customer
= isPreferredMember
= name
3~ preferredAccount (PreferredAccount)
-€ shoppingCart (ShoppingCart)
4 & Item
= barCode
= department
= name
= price
>~ shoppingCart (ShoppingCart)
4 & PreferredAccount
= cardNumber
= cumulativeCashBack

-£€ customer (Customer)
4 &= ShoppingCart

= cashBackEarned

= checkID

4. Similarly, add associations between:
* Customer and ShoppingCart (one-to-many)
* Item and ShoppingCart (many-to-one)

The final output will look like this.
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4 (2] groceryStore
4 =] Coupon

1Y

13

=] description
=] expirationDate
= issueDate

= Customer

= isPreferredMember

=l name

>- preferredAccount (PreferredAc
-£€ shoppingCart (ShoppingCart)

=l Item

=l barCode
=l department
= name

=l price

>~ shoppingCart (ShoppingCart):

&1 PreferredAccount

= cardNumber
=) cumulativeCashBack
-€ customer (Customer)

= ShoppingCart

= cashBackEarned

=l checkID

=] savings

= totalAmount

=] useCashBack

2~ customer (Customer)
€ item (Item)

Each association has an association role name. For example, the association between Customer and
PreferredAccount has the name preferredAccount. Note that the opposite association between
PreferredAccount and Customer has the role name customer. A role name helps describe or clarify the
relationship of an entity with another entity.

You can change the role name for an association to make it more meaningful. In our example, let's change
the role name for the association between Customer and PreferredAccount to preferredCard by double-clicking
the association under Customer,and typing preferredCard over the default value.

4 [Z] groceryStore
» & Coupon
4 = Customer

= isPreferredMember

= name

- preferredCard (PreferredAccount)
-€ shoppingCart (ShoppingCart)

- & Item
> & PreferredAccount
» & ShoppingCart

24
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Model the first Rulesheet

With the Vocabulary ready, you can now focus on modeling the rules. Let’s begin with the first Rulesheet, which
models the rules in the Raise Alerts substep.

Calculations

i ; y Apply
Raise Alerts Promotions, Cash Back
and Coupons

v

Liquor purchases (any items from the Liquor department) can only be made by shoppers 21 or older

Before building or modeling anything, you should think about how to approach this part of the problem.

The business rule identified for the Raise Alerts substep examines all items in a customer’s shopping cart and
determines which items (if any) come from the Liquor department.

Each Item has a barcode. The department code occupies the 4" through 6" characters of the barcode. Let's
assume that the department code for liquor is 291. So if an item has 291 occupying the 4" through 6" characters
of the barcode, the cashier must be alerted to check the customer’s identification.

Considering this scenario, define two rules in Corticon Studio:
1. Determine the department code for every item in the shopping cart.

2. Determine if any of the items come from the Liquor department and if so, the rule raises an alert of some
kind.
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Chapter 4: Model the first Rulesheet

Itis normal to not always have a one-to-one correlation between the business rule defined in a business scenario
and the corresponding rules modeled in Corticon Studio. A good guideline is to keep your individual rules
relatively simple and let them work together to perform more complex logic defined by the business rules.

Create the Rulesheet
1. Before you start defining the rules, create a Rulesheet.

roject Explorer ule Vocabula roceryStore.ecore
[ Project Expl ¥4 [l RuleVocabulary = O *grocerys i
%5 | o = | B-E] groceryStore

EB ] MyAdvanced Tutorial E Coupon
"1 grocenstore cor I = ..
Go Into
[ File
=| Copy Ctrl+C 9 Falder
Paste Chrl +4 ]
3¢ Delete Delete 1¢ Rule Project
Rernowve fram Context  Ctrl+Al+3hift+Down I:E ShEloELaT
bove & Ruleflow
p— R 7% Rulesheet |
["¢ Ruletest
i3 Import...
i\ Export... [ Bxample...
‘?LI Refresh F5 ﬁ‘O’ther... Ctrl+MN
2. Name the Rulesheet checks, and then click Next.
: @ Create New Rulesheet O >

: Rulesheet

Create a new Rulesheet

| Enter or select the parent folder:

| | MyAdvancedTuterial

7 |
= MyAdvancedTuterial

| File name: | checks

Advanced >»

< Back Mext > Cancel

3. Select groceryStore.ecore as the Vocabulary.
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@ .
' Rulesheet \ I

Select Viecabulary

¢ groceryStore.ecore

Next » Finish Cancel ,

Note: You named this Rulesheet checks as reminder of the overall organization—this Rulesheet performs
any necessary checks and raises alerts as required.

4. Click Finish.

Define rule scope

You need to choose the point of view in the Vocabulary that best represents the terms required by the rules
themselves. This point of view, called the scope of the rule, changes from Rulesheet to Rulesheet.

Scope is a powerful and important concept. It determines which entity instances and attributes are evaluated
and acted upon by a rule. For the first Rulesheet, define rules that act only on ltems associated with a
ShoppingCart, which in turn is associated with a Customer. Using Customer as the root entity and working with
the associated ShoppingCart and its items makes sense because it is a Customer’s transaction that is processed
by the Checkout step. It forms the scope of the rules in the Rulesheet.

4 &= Customer
= isPreferredMember
= name
- 3~ preferredCard (PreferredAccount
4 =€ shoppingCart (ShoppingCart)
= cashBackEarned
= checkID
=l savings
= totalAmount
= useCashBack
4 =€ item (Ttem)
= barCode
= department
= name
= price
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Chapter 4: Model the first Rulesheet

To define the scope:

1. Open the Scope pane of the Rulesheet by ensuring that checks.ers is open and active, and selecting
Rulesheet > Advanced View.

Rulesheet Run Window Help

Legical Analysis 2
Rule Column(s) 3

1= Advanced View

V5 Show Vocabulary Details
(¢ Show Matural Language

Filters 3
Processing Mode 2
Localize...

[E Report...

The Scope pane opens in the Rulesheet.

2. Drag the Customer entity from the Rule Vocabulary view and drop it into the Scope pane.

CIRulev.. 2 = O
=
4 I groceryStore
= Coupon
= Customer
= Item

= PreferredAccount
= ShoppingCart

B@ *checks.ers &
Scope Conditions
;5_l Customer | z
b
c
d
e
f
g
h
i
J
k
. Actions
Filters Post Message(s)
1 A
2 =|| B
3 Hlc
4 D

3. Drag shoppingCart from under Customer into the Scope pane.

28
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ClRuleV.. 2 < B B *checks.ers &2

- Scope Conditions
4 [ groceryStore 4 £ Customer
& Coupon -€ shoppingCart (ShoppingCar
4 & Customer
= isPreferredMember
=| name
>~ preferredCard (Preferre
4 —€ shoppingCart (Shoppin
= cashBackEarned
= checkID
= savings ‘ = -
= totalAmount Actions
=l useCashBack Filters Post Message(s)
-€ item (ltem) 1 =
= Item
= PreferredAccount
» & ShoppingCart

K== FQ |=n| Q6 O o

N bR w N
m
'm o N @ >

4. To complete the scope, drag item from under shoppingCart and drop it into the Scope pane.

QRulev.. # T O B *checksers ¥ @ *checks.ert

= 7 | scope Conditions
= isPreferredMember -+ 4 =] Customer
=] name 4 —€ shoppinaCart (ShoppingCart)
>~ preferredCard (Prefe £ item (Item)
4 =€ shoppingCart (Shop
= cashBackEarned
= checklD
= savings
= totalAmount
=) useCashBack
+ = item (Item) |
= barCode 3 - Actions
& department Filters Post Message(s)
= name L -
= price

K = T@Q -~ QN O

11

= Item
=3 PreferredAccount
= ShoppingCart

n“mOo0® >

2
3
4
5
6

Next, let’s enter an alias for a customer’s shopping cart and call it currentCart by double-clicking shoppingCart
in the Scope pane and enter currentCart. From now on, when you model rules involving a customer’s shopping
cart, use this alias to represent the perspective of a customer’s shopping cart.
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ClRuleV.. 2 T O g *checksers &2 ' *checks.ert

.

= T Scope Conditions
&=l isPreferredMember = 4 = Customer
=l name 4 |-€ shoppingCart (ShoppingCart) [currentCart]
>~ preferredCard (Prefe = item (ltem)
4 =€ shoppingCart (Shop
= cashBackEarned
= checkID
=l savings
= totalAmount
=] useCashBack
4 =€ item (Item) |
= barCode 3 Actions

5| department Filters Post Message(s)

1 -

K= = @ -~ Qn ow

=] name
= price

=l Item
= PreferredAccount
&= ShoppingCart

ERE- T B S VR N )
mTmONm>

Because a shopping cart can contain many items, let’s define another alias items that represents all the items
in a customer’s shopping cart.

ClRulev.. 8 = O B *checksers 2

i Scope Conditions
4 I groceryStore - 4 ] Customer
= Coupon 4 —¢ shoppingCart (ShoppingCart) [currentCart]
4 & Customer -€ item (Item) [items]
= isPreferredMember
=] name
>~ preferredCard (Prefe
4 =€ shoppingCart (Shop
= cashBackEarned |=
=l checkID
=] savings
=] totalAmount Actions
=l useCashBack Filters Post Message(s)
4 —€ jtem (Item) 1 -
=l barCode 2 =

3
=l department »

K== |TFQ = Qo oo

IR -~

Assigning meaningful alias names is a good practice and using the plural form of item reminds us that the alias
represents all the items in the customer’s shopping cart.

Using aliases is optional in many cases—they serve to simplify and shorten rule expressions. But in certain
cases, using aliases is mandatory. For example, applying collection operators to sets or collections of data in
rules requires the use of aliases. Because you work with the collection of items in a customer’s shopping cart
a bit later, keep the items alias defined and ready.

Aliases always insert themselves automatically when terms are dragged from the Scope section or Vocabulary
window to the Rulesheet. Because all Studio expressions are case-sensitive, to avoid errors, drag and drop
terms instead of typing them manually.

Model the first rule

To model the business rule for the Raise Alerts substep, create two rules in Corticon Studio in the checks
Rulesheet:

* Rule 1: Determine the department code for every item in the shopping cart.
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* Rule 2: Use the department code to determine if any of the items come from the Liquor department and if
S0, raise an alert.

Let’s start modeling the first rule—determining the department codes. You know an item’s department is
identified by the 4" through 6" characters in its barcode. So using the items alias, let’s add an action-only
rule in an Actions row of column 0 using the String operator .substring as shown.

Note: A preferred user language might use different separator symbols than those documented for decimal
values, list ranges, and dates. Here, you might need to write substri ng(4; 6) .

@ *checks.ers 2
Scope Conditions 0 1
4 & Customer
4 —¢ shoppingCart (ShoppingCart) [currentCart]
“€ item gtem) [items];

= barCode
&=l department

-0 Qan oo

Actions < Ll k
Filters Pnct Massana(s)

; “ | A | items.department=items.barCode.substring(4,6) ]
=(| B
3 Hc

The expression items.department=items.barCode.substring(4,6) extracts the characters from positions 4
to 6 in the barcode string and assigns the substring toi t ens. depar t nent . The checkbox in the corresponding
cell of column 0 indicates that this is an action-only rule, which fires whenever the Rulesheet receives any data.
Action-only rules fire first in the Rulesheet. In this example, it is useful because you need to extract the
department code before identifying whether any items come from the Liquor department.

Because the alias items represents the collection of all items associated with a customer’s shopping cart, this
rule evaluates and processes every item in a customer’s shopping cart, extracts each department code, and
then assigns that code to the item’s department attribute. This iteration is a natural behavior of the rule engine:
it automatically processes all data that matches the rule’s scope.

Notice that when you dragged the terms barcode and department from the Vocabulary to the Action row,
they were automatically added to the Scope pane. Over time, the Scope pane becomes a reduced version of
the Vocabulary, containing only those terms used by the rules in that Rulesheet.

Save the Rulesheet.

Test the first rule

1. To test the first rule, create a Ruletest.
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E‘:, Project Explorer 32 | (2] Rule Vocabulary = 8 € "groceryStore.ecore @ *checks.ers &3
B &% | % <~ | Scope Conditions
= EE MyAdvancedTuterial a
checks.ers Project...
Il
[g groceryStore.ecor Ge Into
<> -
[ File
2 Copy Ctrl+C 7 Folder
3¢ Delete Delete ¢ Rule Project
g Rule Vocabulary
& Ruleflow
Rename... F2 E@ Rulesheet
£=g Import...
g Export... [ Bxample...
#'| Refresh 5 [ Other... Ctrl+N

2. Name the Ruletest checks, and then choose the test subject checks.ers.

3. Inthe Input pane of the Ruletest, define a customer with an associated shopping cart containing two items,
one of which is from the Liquor department.

4. Drag the Customer entity, and drop it into the Input pane. Then, drop shoppingCart (under Customer)
onto the Customer entity:

=1 g untitled_1

type filter text

/Grocery/MyAdvancedTutorial/MyAdvancedTutorial.erf
[~ &I groceryStore

| oouen .
~ @ Customer = name
= isPreferredMember
=l name
¢ ¥ preferredCard (PreferredAccount)
> [-€ shoppingCart (ShoppingCart}l
> = ltem
> H PreferredAccount
> | ShoppingCart

Input

Then drag and drop item (under shoppingCart) onto the shoppingCart entity twice.

Note: You must drop the items from the Vocabulary into the Input pane of the Ruletest in the indicated
order so that you can duplicate the scope of the rule which that processes this data.

5. When finished, enter test data as shown.
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Note: A preferred user language might use different separator symbols than those documented for decimal

values, list ranges, and dates. In that case, you might need to write the price of Miller Beer as:

6, 990000

CRuleV.. 2 = B [ggroceryStoreecore @ *checksers | [® *checks.ert 2

=T [ untitled_1

/MyAdvancedTutorial/checks.ers

4 [Z) groceryStore -
- & Coupon
4 = Customer
= isPreferredMember
=l name
+ 3= preferredCard (Prefe
4 =¢ shoppingCart (Shop
= cashBackEamed |=
= checkID
= savings
= totalAmount
= useCashBack
4 =€ item (Item)

= barCode
= department
= name
= price
o+ = Item - h
4 1 »
& Rule Operators &2 = B

Input Qutput

4 = Customer [1]
=l name
4 +— shoppingCart (ShoppingCart) [1]

= checklD
= savings
= totalAmount
= useCashBack
4 o— jtem (Item) [1]
= barCode [39-291-1234]
= department
= name [Miller Beer]
= price [6.990000]
4 o— jtem (Item) [2]
= barCode [39-280-2345]
= department
= name [Iceberg Lettuce]
= price [1.990000]

As you can see, one of the items is from the liquor department (remember that the department code for

Liquor is 291, which occupies characters 4 through 6 in the barcode).

6. Finally, execute the Ruletest. The output should look like this:

Ce groceryStore.ecore B¢ *checks.ers

= untitled_1

© *checks.ert 52

Expected

/MyAdvancedTutorial/checks.ers
Input
4 = Customer [1]
=l name
4 +— shoppingCart (ShoppingCart) [1]
= checkID
= savings
= totalAmount
= useCashBack
4 o— jtem (Item) [1]
= barCode [39-291-1234]
E department
= name [Miller Beer]
= price [6.990000]
4 o— jtem (Item) [2]
= barCode [39-280-2345]
E department
= name [Iceberg Lettuce]
= price [1.990000]

Output
4 = Customer [1]
=l name
4 +— shoppingCart (ShoppingCart) [1]
= checkID
= savings
=i totalAmount
= useCashBack
4 < jtem (Item) [1]
= barCode [39-291-1234]
= department [291]
= name [Miller Beer]
= price [6.990000]
4 +— jtem (Item) [2]
= barCode [39-280-2345]
= department [280]
= name [Iceberg Lettuce]
= price [1.990000]

Expected
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The first rule has worked as expected. Characters 4-6 have been successfully parsed from each item’s barCode
and assigned to its department attribute.

By modeling a rule and then immediately testing it, you have demonstrated a good Studio modeling practice.
Testing right away helps expose flaws in the rules as you go along.

Model the second rule

Now that department codes are readily available for every item in a customer’s shopping cart, you need to
determine if any came from the Liquor department.

It requires you to look inside the collection of items to see if an item exists with depart ment = ' 291' . You
only need one check ID alert per checkout transaction, this is a job for a collection operator.

A collection operator, because it acts on collections, evaluates once per collection and not once per item, as
the previous rule did. You only need one check ID alert if the shopping cart contains any liquor. You do not
want multiple alerts if the shopping cart contains several liquor items.

Using the items alias, let’s add a Condition for the second rule that determines if any liquor items exist in the
customer’s shopping cart. To add this condition, use the Collection operator —exists. The —exists operator
checks if a specific value exists for an attribute in the entity instances in the collection. In this case the collection
is items. So the condition expression is items->exists(department='291").

Note: Always use plain single-quotation marks to specify a text string.

Then, define an Action for the second rule to assign a value of t r ue to the shopping cart’s checklD attribute,
if any are found. (Here, the assumption is that the checkID term will act as the alerting mechanism to signal
the cashier that an ID check is required during this checkout transaction.)

The second rule looks like this:

Ce groceryStoreecore  B@ *checksers & %@ checks.ert

Scope Conditions 0 1 2
4 =1 Customer a | items->exists(department="291") T
4 € shoppingCart (ShoppingCa b
= checkID <
4 =€ jtem (Item) [items) d
= barCode ?
= department g
h
i
J
k
4 11 2
- Actions < LI
Filters Post Message(s)
1 “ A |itemsdepartment=items.barCode.substrina (4.6) v
2 B currentCart.checkiD T N
3 C
4 D

As mentioned earlier, using aliases to represent collections is mandatory when collection operators (like
—exists) are used.

Add rule statements for each rule as shown:
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B@ *checksers 22 %

Scope
4 = Customer

4 € shoppingCart (ShoppingCart) [currentCart]

=i checklD
4 —€ item (ftem) [items]
= barCode
= department

Filters

1

YOO NN B W

(21 Rule Statements 22 & Rule Messages

Ref ID Post Alias
AD
1 Warning  currentCart

Test the second rule

Text

Conditions
items- >exists(department="291")

Ta -0 QO n oo

Actions

Post Message(s)
items.department=items.barCode.substring(4,6)
currentCart.checkID

G mmOnN o3

Characters 4 thru 6 of an item’s barcode are its department code

Overrides

0 1
T
<« [m
T
Rule Name

If the shopping cart contains any items from the Liquor department, flag the customer for

an D check

Now, let’s re-run the same Ruletest as before:

B *checksers [ *checksert 2

| untitled_1

/MyAdvancedTutorial/checks.ers
Input
4 B Customer [1]
= name
4 <— shoppingCart (ShoppingCart) [1]
=l checkID
=l savings
= totalAmount
= useCashBack
4 ¢ jtem (Item) [1]
= barCode [39-291-1234]
= department
= name [Miller Beer]
= price [6.990000]
4 ¢ jtem (Item) [2]
= barCode [39-280-2345]
= department
= name [Iceberg Lettuce]
= price [1.990000]

2 Rule Messages &2

Severity Message

Output

4 ] Customer [1]

= name

4 o— shoppingCart (ShoppingCart) [1]

=l checklD [true]
= savings
= totalAmount
= useCashBack
4 < jitem (Item) [1]
=l barCode [39-291-1234]
=l department [291]
=] name [Miller Beer]
= price [6.990000]
4 ¢ jtem (Item) [2]
= barCode [39-280-2345]
=l department [280]
=l name [Iceberg Lettuce]
=l price [1.990000]

Warning If the shopping cart contains any items from the Liquor department, flag the customer for an ID check

= 0
Expected
=08
Entity
ShoppingCart[1]
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The Condition and Action rule has worked as expected. A customer’s shopping cart containing an item from
the Liquor department has been identified, and the checklD attribute is setto t r ue to alert the cashier to check
the customer’s ID. Notice that the business rule statement has also been posted in the Message box. Often,
a simple message is all you need to raise an alert or warning.

Note: Ordinarily, you would check for Conflicts and Completeness before testing with data. But because this
tutorial focuses on advanced rule modeling features, the Analyze phase of the rule development lifecycle is
skipped.

Add more rules to the checks Rulesheet

You have implemented two rules representing the first business rule in the checks Rulesheet. Let's use this
Rulesheet to model two more rules:

* Check if a customer has a preferred account
* Add the total price of items in a shopping cart

You use the output of the first rule in the next Rulesheet to filter out customers who do not have preferred
accounts, since that Rulesheet contains promotional rules that apply only to preferred account holders.

The second rule, which calculates total price, must be included in the first Rulesheet, because the second
Rulesheet filters out customers who do not have preferred accounts, whereas you want to calculate the total
price for every customer.

Check if a customer has a preferred account

Any customer who has a Preferred Account has an associated preferredCard. So, let’s begin by defining the
scope. Drag preferredCard under Customer in the Vocabulary to the Scope pane. Give it the Alias account.

WRule.. 7 O B checksers & | @ checks.ert
s Scope Conditions 0 1
= isPreferredMember = 4 =] Customer. items.department="291 T
=i name 2~ preferredCard (PrefemredAccount) [account]
> preferredCard (Prefe 4+ =€ shoppingCart (ShoppingCart) [currentCart]
4 =€ shoppingCart (Shop = checklD
=l cashBackEamed 4 € item (Item) [items]
= checklD =i barCode
= savings =l department
= totalAmount
= useCashBack
4 =€ item (Item)
=l barCode 1 Actions
| department Filters Post Message(s)
» items.department=items.barCode.substring(4,6)
currentCart.checkiD T

k=@ =0 QanCo

—

= name

= price
= Item
&l PreferredAccount
&5l ShoppingCart

©m ;s W
-=Iaommono>

& Rule Operators &2

i
(=3

(& Functions Overrides

Attriburta Nnarsta re

The account alias represents a potential collection, where a customer has a Preferred Card only if they have
a Preferred Account. The many-to-one nature of the association means a customer can have at most one
account, and other customers (within the same family) share the same Preferred Account. For customers
who do not have Preferred Accounts, the alias account represents an empty collection (the collection contains
no elements).

The —notEmpty collection operator checks a collection for the existence of at least one element in the set.
You can use this operator to check if a customer has a preferred card. Because —notEmpty acts on a collection,
the account alias must be used with it.

Model a Boolean condition in row b in the Conditions pane that uses the —notEmpty collection operator as
shown. If the account alias is not empty, the customer has a preferred account.
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Conditions 1] 1 2
items- >exists(department="291")

account->notEmpty

Let’'s add an action to this rule that assigns the value of t r ue to the isPreferredMember attribute (from the
Customer entity) and posts an informational message, as shown. Recall that isPreferredMember is a transient
attribute whose value is only used in the rules.

@ checksers 22
Scope Conditions 0 1 2
4 ] Customer a items->exists(department="291") T
=l isPreferredMember b | account->notEmpty - T
> preferredCard (PreferredAccount) [account] 2
4 € shoppingCart (ShoppingCart) [currentCart] <
= checkiD ?
4 =€ jtem (Item) [items] g
=l barCode h
==l department i
Actions < L]
Filters Post Message(s) Ea &2
1 “ A items.department=items.barCod... ]
2 =| B _currentCart.checkiD T
3 C | Customer.isPreferredMember T
4 D
5 E
6 F
7 G
8 H
,9, - Overrides
Il Rule Statements 22 £ Rule Messages
Ref ID Post Alias Text Rule Nam
A0 Characters 4 thru 6 of an item's barcode are its department code
1 Warning  currentCart If the shopping cart contains any items from the Liquor department, flag the customer for
an ID check
2 Info The customer is a preferred card holder

Now, whenever you want to know if a customer is a preferred customer, simply refer to the value of the
isPreferredMember attribute. This method of flagging an entity with a Boolean attribute is convenient when
modeling larger Ruleflows. The value of the flag, like all attributes, carries over to other rules in this and other
Rulesheets in the same Ruleflow.

Now, let’s test this rule. For this rule to detect the presence of a preferred card account associated with a
customer, you need to provide the appropriate test data. Drag the preferredCard entity and drop it onto the
Customer entity in the Ruletest Input.

Note: If you do not see the indented structure identical to the following image, delete the entity and try again.
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Input
4 =] Customer [1]
= name
4 o— preferredCard (PreferredAccount) [1]
= cardNumber
= cumulativeCashBack
4 ¢— shoppingCart (ShoppingCart) [1]
= checkID
= savings
= totalAmount
= useCashBack
4 o— jtem (Item) [1]
= barCode [39-291-1234)
= department
=l name [Miller Beer]
=l price [6.990000]
4 o jtem (Item) [2]
= barCode [39-280-2345]
= department
=] name [Iceberg Lettuce]
=il price [1.990000]

Run the Ruletest
The Output shows the results.

[¢ groceryStore.ecore E@ checks.ers

|2 untitled_1

/MyAdvancedTutorial/checks.ers
Input
4 = Customer [1]
=] name

4 ¢ preferredCard (PreferredAccount) [1]

= cardNumber
= cumulativeCashBack
4 o— shoppingCart (ShoppingCart) [1]
= checkID
=l savings
=] totalAmount
=] useCashBack
4 o— jtem (Item) [1]
= barCode [39-291-1234]
= department
=l name [Miller Beer]
=l price [6.990000]
4 o jtem (Item) [2]
=l barCode [39-280-2345]

—

| «| 1 | < 1] '
l Rule Statements &3 Rule Messages &
Severity Message
Info The customer is a preferred card holder
Warning If the shopping cart contains any items from the Liquor department, flag the customer for an ID check

e *checks.ert 2

-~

Output

= isPreferredMember [true]
= name
4 o— preferredCard (PreferredAccount) [1]
=| cardNumber
= cumulativeCashBack
4 o— shoppingCart (ShoppingCart) [1]
=| checkID [true]
= savings
= totalAmount
= useCashBack
4 o jtem (Item) [1]
= parCode [39-291-1234]
= department [291]
=l name [Miller Beer]
=1 price [6.990000]
4 ¢ jtem (Item) [2]

— - smm mmm mm s

»

{11}

Expected

Entity
Customer[1]
ShoppingCart[1]
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Notice that the isPreferredMember transient attribute has been inserted and assigned the value t r ue, and
that an informational message has been posted. Our rule has worked as expected.

Calculate the total price of items in a shopping cart

Finally, you add one more action-only rule to calculate the totalAmount of all items in a customer’s shopping
cart by using the collection operator —sum as shown. This operator adds up the price attributes of all elements
in the items alias, and then assigns that value to the totalAmount attribute.

Now, add a rule statement for this rule. Adding rule statements is good practice, even if you do not post them
as messages.

Scope Conditions 0
4 =1 Customer ~ a |items->exists(department="291")
= isPreferredMember b | account->notEmpty
>~ preferredCard (PreferredAccount) [accoun =| €
4 =€ shoppingCart (ShoppingCart) [currentCart i
=l checklD :
= totalAmount
4 € item (Ttem) litemc] N i
4 i 3
- Actions < |l
Filters Post Message(s) =
1 “ A items.department=items.barCode.substring (4,6)
2 =l B currentCart.checkiD
3 C Customer.isPreferredMember
4 D | currentCart.total Amount=items.price->sum
> E
6 F
7 G
8 > Overrides
J Rule Statements &2 | & Rule Messages
Ref ID Post Alias Text Rule Nan
AD Characters 4 thru 6 of an item's barcode are its department code
1 Warning  currentCart If the shopping cart contains any items from the Liquor department, flag the customer for
an ID check
2 Info Customer The customer is a preferred card holder
Do Info currentCart  |The total amount for items in the cart is equal to the sum of its price |

Finally, let’s test this rule. In the Input pane of the Ruletest there is a customer with two items in their shopping
cart. Let’s see if the last rule calculates the totalAmount for the items in the Customer’s shopping cart.
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Input
4 =] Customer [1]
= name

4 o— preferredCard (PreferredAccount) [1]

= cardNumber
= cumulativeCashBack
4 ¢— shoppingCart (ShoppingCart) [1]
= checkID
= savings
= totalAmount
= useCashBack
4 o— jtem (Item) [1]
= barCode [39-291-1234)
= department
=l name [Miller Beer]
=l price [6.990000]
4 o jtem (Item) [2]
= barCode [39-280-2345]
= department
=] name [Iceberg Lettuce]
=il price [1.990000]

Run the Ruletest

(¢ groceryStore.ecore  B@ checksers %@ *checksert 2 =8
' l untitled_ll
/MyAdvancedTutorial/checks.ers
Input Qutput Expected
4 = Customer [1] - = isPreferredMember [true] | =
=] name . =] name
4 ¢ preferredCard (PreferredAccount) [1] 4 ¢— preferredCard (PreferredAccount) [1]
=] cardNumber | =l cardNumber
= cumulativeCashBack 3 = cumulativeCashBack
4 <— shoppingCart (ShoppingCart) [1] 4 <— shoppingCart (ShoppingCart) [1]
=| checkID =l checkID [true]
=] savings B = savings
=] totalAmount =] totalAmount [8.980000]
=] yseCashBack = useCashBack
4 o— jtem (Item) [1] 4 o— jitem (Item) [1]
= barCode [39-291-1234] = barCode [39-291-1234]
= department - =l department 12911 b
< | 1 | » < i
_I Rule Statements & Rule Messages &2 = 0
Severity Message Entity
Info The total amount for items in the cart is equal to the sum of its price ShoppingCart[1]
Info The customer is a preferred card holder Customer([1]
Warning If the shopping cart contains any items from the Liquor department, flag the customer for an ID check ShoppingCart[1]
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The following happened in this Ruletest:

1. The rules to determine if an ID check is required and if the customer is a preferred card holder still work.

Note: You should double-check cumulative test results to make sure nothing has broken along the way.

2. The totalAmount attribute has returned a value of 8.98, which is the correct sum of the prices of items 1
and 2, showing that the latest rule also works as expected.

You have now completed modeling and testing our first Rulesheet.
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Model the second Rulesheet

Let’s take a quick look at what you did in the first Rulesheet (checks.ers):

Defined an action-only rule to extract the department code from the barcode of each item.

Defined a rule to identify the presence of any items from the Liquor department, and if present, to raise an
alert.

Defined a rule to check if a customer is a preferred card holder.

Finally, you defined another action-only rule to calculate the total price of items in the shopping cart.

Now, you are ready to model the second Rulesheet. Recall that the second Rulesheet corresponds to the
second substep in the Checkout process.
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Raise Alerts

* Preferred Shoppers earn 2% cash back on all purchases at any branch.

* Cash back earned by preferred shoppers should be added to the cumulative cash back in their
preferred shopper account.

* Preferred Shoppers receive a coupon for one free balloon for every item purchased from the Floral

Calculations,
Promotions,
and Coupons

v

department. Expiration date: none

* Preferred Shoppers receive a coupon for $2 off their next purchase when 3 or more Soda/Jluice items
are purchased in a single visit. Expiration date: one year from date of issue.

* Preferred Shoppers receive a coupon for 10% off their next gasoline purchase at any chain-owned
convenience store with any purchase of $75 or more. Expiration date: 3 months from date of issue.

In the second Rulesheet, you apply some promotional rules to the preferred account holders when they spend
a pre-defined amount of money or buy items from specific departments at the store. The promotions may
change frequently, but modeling them in Corticon makes future changes much easier.

Create the Rulesheet

1. Create a second Rulesheet under the MyAdvancedTutorial rule project.

2. Name it coupons.

3. Ensure that it uses the groceryStore.ecore Vocabulary.

Define the rule scope

To define the rule scope:

1. Open the Scope pane, by selecting Rulesheet > Advanced View.

2. Like in the checks.ers Rulesheet, build the scope around the Customer entity, to apply promotional rules
to each preferred customer.

3. Define the rule scope as shown:

Apply
Cash Back

44

Corticon Documentation: Advanced Rule Modeling in Corticon Studio: Version 7




CIRul.. £ = B B *couponsers &

m Scope Conditions 0 1
4 [ groceryStore 4 =1 Customer &
& Coupon >~ preferredCard (PreferredAccount) [account] b
4 = Customer 4 =€ shoppingCart (ShoppingCart) [currentCart] e
S isPreferredMembe € item (tem) [allitems]| A
=l name -€ item (Item) [sodaitems] :
>~ preferredCard (Pre
4 =€ shoppingCart (Shc i
&l cashBackEarnec i
= checkID j
=l savings k

= totalAmount

i 4 i
= useCashBack Actions

Filters Post Message(s)

=€ item (Item) 1 ~

A

= Item 2 | B

&l PreferredAccount 3 3 C

&= ShoppingCart 4 D

5 E

6 F

4 1 3 7 G
2 e

a. Assign the alias currentCart to a customer’s shopping cart, just like in the checks.ers Rulesheet.

b. Create two new aliases (allltems and sodaltems)to define the current Cart . i t emperspective of the
data.

c. Use the account alias to represent the preferredCard account associated with the customer.

4. Save the Rulesheet.

Create a Ruleflow

Before you define rules in the coupon.ers Rulesheet, let’s create a Ruleflow and add the checks.ers and the
coupons.ers Rulesheets to it. When multiple Rulesheets are included in a Ruleflow (a single . er f file), the
Rulesheets execute in a sequence determined by their Rulesheet order in the Ruleflow.

At this point, it is good to create a Ruleflow so that instead of testing only the Rulesheet as you develop it, you
can test the whole Ruleflow, which represents the decision step that needs to be automated. It enables you to
test not only the rules as you define them in the Rulesheet, but also how the Ruleflow works, and how the rules
behave as part of the Ruleflow. This way, you can detect and fix problems earlier in the lifecycle.

Create a Ruleflow as follows:

1. Right-click the MyAdvancedTutorial rule project in the Project Explorer view and select File > New >
Ruleflow.
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E‘:, Project Explorer 32 | (2] Rule Vocabulary

5%

SR ﬁ MyAdvancedTuterial

Eg checks.ers

) et

=

Lg "gro« @ *checks.ers &I

Conditions

=i

= | Scope

L. [a groceryStore.ecc Go Into
< File
L
Copy Cirl+C 4 Eolder
Paste Ctrl +4 _
3 Delete Delete 73 Rule Project
Remowve from Contesxt Ctrl + A/t +Shift+Down L Rule Vocabulary
il T Ruleflow |
Rename... E2 @ Rulesheet
g Ruletest
i3 Import...
Dy Export... = Example...
& | Refresh E5 i Other... Ctrl+M

2,

In the Create New Ruleflow wizard, in the File name field, type MyAdvancedTutorial, and click Next.

e Create New Rule Flow

Rule Flow

Create a new Rule Flow

O et

Enter or select the parent folder

| MyAdvancedTutorial

(B
= MyAdvancedTutorial

File name: | MyAdvancedTutenal

Advanced > >

< Back

Mext » Cancel

3. Confirm that groceryStore.ecore is selected as the Vocabulary, and then click Finish.

The Ruleflow opens in its editor.

Now let's add Rulesheets to the Ruleflow:

1. Drag checks.ers from the Rule Vocabulary view, and drop it in the Ruleflow editor.
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[ty Projec.. 3 = O [g groceryStore.ecore B¢ coupons.ers
4 g MyAdvancedTutorial
B8 checks.ers
® checks.ert
B coupons.ers
¢ groceryStore.ecore
‘@ MyAdvancedTutorial.erf

& checks

‘® *MyAdvancedTutorial.erf &2

* | & Palette B
k&
- Connection
&8 Rulesheet
‘€ Ruleflow

& Service Call-
out

“ Branch
% Subflow

() Iterative

2. Drag coupons.ers from the Rule Vocabulary view, and drop it to right of the checks.ers Rulesheet.

(& Projec... 2 L = B8 ¢ groceryStore.ecore &€ coupons.ers

4+ g MyAdvancedTutorial
@ checks.ers
@ checks.ert
E@ coupons.ers
L& groceryStore.ecore
‘® MyAdvancedTutorial.erf

=

B checks

3. Click Connection in the Palette pane.

.« Palette >
NECRE]
= Connection

=
Create new

Connection

" Service Call-
out

< Branch
2 Subflow
(D tterative

‘& *MyAdvancedTutorial.erf 22 5@ checks.ers

“ | L: Palette P

h&e
- Connection
&8 Rulesheet
‘€@ Ruleflow
2 Service Call-

out
%@ coupons % Branch

B Subflow

O Iterative

Note: The Ruleflow Palette for JavaScript does not have the Service Call-out and Iterative options.

4. Select and hold checks.ers, and drag the connection to coupon.ers. The Ruleflow shows the Rulesheet

processing sequence.
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e groceryStore.ecore ) COUPONS.ers ‘& *MyAdvancedTutorial.erf 2 B¢ checks.ers = 0
“ | Palette P>
RCEC
= Connection
5@ Rulesheet
‘€ Ruleflow

B checks = % coupons
& Service Call-out

“5 Branch
B Subflow
(D lterative

5. Save the Ruleflow.

Define a Filter in the coupons.ers Rulesheet

Now, let’s go back to the coupons.ers Rulesheet. Before you continue modeling promotional rules, filter out
customers who do not have preferred accounts because the promotional rules apply only to customers who
have a preferred account card.

Define a Filter expression. A Filter expression, which acts to limit or reduce the data in working memory to only

that subset whose members satisfy the expression. A filter does not permanently remove or delete any data,
it simply excludes data from evaluation by the rules in the same Rulesheet.

The data satisfying the Filter expression survives the filter, and data that does not satisfy the expression is
filtered out. Data that has been filtered out is ignored by other rules in the same Rulesheet.

Note: Data filtered out in one Rulesheet is not also filtered out in other Rulesheets unless you include the
Filter expression in those Rulesheets, too.

Create a Filter expression in the Filters pane.

QRul. ® T B [%*MyAdvancedTutorialerf @ *coupons.ers &
= 7 Scope
4 [ groceryStore 4 = Customer
£ Coupon “# Filters
4 & Customer &=l isPreferredMember
= isPreferredMembe >~ preferredCard (PreferredAccount) [account]
= name 4 =€ shoppingCart (ShoppingCart) [currentCart]
>~ preferredCard (Pre =€ item (Item) [allitems]
4 € shoppingCart (Shc =€ item (Item) [sodaitems]
=] cashBackEarnec
= checklD
=] savings
= totalAmount
=] useCashBack Filters
-€ item (Item) 1% Customer.isPreferredMember=T -
= Item 2 L
£l PreferredAccount 3 i
= ShoppingCart 4
D
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The Filter expression (Customer.isPreferredMember=T) filters out all non-preferred customers by allowing
only those customers with an isPreferredMember attribute value of t r ue to pass (survive). Those customers
whose isPreferredMember attribute value is not t r ue are filtered out and not evaluated by other rules in this
Rulesheet.

Define a rule to calculate cashBackEarned

The first rule you define in the coupons.ers Rulesheet is to calculate cash back for every preferred customer.

Preferred Shoppers earn 2% cash back on all purchases at any branch.

1. Define an action-only rule (with a rule statement) as shown:

5@ *coupons.ers &

Scope Conditions 0
4 = Customer a
47 Filters b
= isPreferredMember <
>~ preferredCard (PreferredAccount) [account] d
4 —€ shoppingCart (ShoppingCart) [currentCart] i
& cashBackEarned g
= totalAmount h
—€ item (Item) [allitems) i
~€ item (Item) [sodaitems] i
k
Actions < [m
Post Messaae(s)
Filters A | currentCart.cashBackEarned=currentCart.totalAmount*0.02
17 Customer.isPreferredMember=T -~ | B
2 N C
3 7l o
4 Overrides
[l Rule Statements i &2 Rule Messages
Ref TN Post Alias Text Rule Name
The cash back amount equals 2% of the total amount purchased

The action row A in column 0 calculates the cashBackEarned for a customer’s total purchase. This rule
defines the formula as the totalAmount of all items in the customer’s shopping cart multiplied by 0.02,
which is the same as 2% of totalAmount.

Note: Often, it's desirable to use another Vocabulary attribute (a parameter) to hold a value, such as the
percentage used in this formula, rather than hard-coding it (as in 0.02). If the value of an attribute such as
cashBackRate is derived by other rules or maintained in an external database then it can be changed
without changing the rule that uses it.

2. Save the Rulesheet.

3. Test this rule as part of the Ruleflow. Testing at the Ruleflow level ensures that Rulesheets are processed
in the correct sequence and allows the values derived in prior Rulesheets to be used in subsequent
Rulesheets.

4. Create a Ruletest named coupons1. Ensure that the test subject of the Ruletest is the
MyAdvancedTutorial.erf Ruleflow.

5. To test the rule, provide input data where the customer is a preferred account holder. Add a few items to
the shoppingCart and enter names and prices for each of them by entering details in the Input pane of
the Ruletest:
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) groceryStore.ecore ) COUPONS.Ers ‘& *MyAdvancedTutorial.erf 5& checks.ers e couponslert 2 = B

= untitled_1

/MyAdvancedTutorial/MyAdvancedTutorial.erf
Input Output Expected
4 = Customer [1]
= name
4 o— preferredCard (PreferredAccount) [1]
= cardNumber
= cumulativeCashBack
4 +— shoppingCart (ShoppingCart) [1]
= checkID
= savings
= totalAmount
= useCashBack
4 o— jtem (Item) [1]
= barCode [39-291-1234]
= department
= name [Miller Beer]
= price [6.990000]
4 o— jtem (Item) [2]
= barCode [39-290-2345]
= department
= name [Tulips - 1 dozen]
=l price [30.000000]
4 o— jtem (Item) [3]
= barCode [39-285-12345]
= department
= name [Tomato Juice (case)]
= price [62.000000]

Note: According to this rule, the shopping cart of a preferred cardholder should earn cash back worth 2%
of the totalAmount in the shopping cart.

Note: Because the list of items contains an item from the Liquor department, based on the rules in the
checks.ers Rulesheet, (part of this Ruleflow), an alert should be raised.

6. Run the Ruletest.
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(€ groceryStore.ecore @ coupons.ers ‘€ *MyAdvancedTutorial.erf @ checks.ers ‘¢ *couponslert 2
g Ty P 1/

| untitled_1
/MyAdvancedTutorial/MyAdvancedTutorial.erf
Input
4 = Customer [1]
= name
4 o— preferredCard (PreferredAccount) [1]
= cardNumber
= cumulativeCashBack
4 ¢— shoppingCart (ShoppingCart) [1]
=] checklD
= savings
= totalAmount
=] useCashBack
4 o— jtem (Item) [1]
= barCode [39-291-1234]
= department
=] name [Miller Beer]
= price [6.990000]
4 o— jtem (Item) [2]
= barCode [39-290-2345]
= department
=| name [Tulips - 1 dozen)]
=] price [30.000000]
4 o— jtem (Item) [3]
= barCode [39-285-12345)
= department
= name [Tomato Juice (case)]
=l price [62.000000]

Qutput Expected
4 = Customer [1] -
= isPreferredMember [true]
=] name
4 o preferredCard (PreferredAccount) [1]
= cardNumber
= cumulativeCashBack
4 o shoppingCart (ShoppingCart) [1]
=l cashBackEarned [1.979800]
=] checklID [true]
= savings
= totalAmount [98.990000]
= useCashBack
4 o— jtem (Item) [1]
= barCode [39-291-1234]
=l department [291]
= name [Miller Beer]
= price [6.990000]
4 o— jtem (Item) [2]
=) barCode [39-290-2345]
=] department [290]
=l name [Tulips - 1 dozen]
=] price [30.000000]
4 o— jtem (Item) [3]
=] barCode [39-285-12345]
= department [285]
=| name [Tomato Juice (case)] A

111

4 1 2

The rule has worked as expected. The totalAmount attribute now has a value of $98.99 (as calculated by a
rule in checks.ers) and the cashBackEarned attribute has been assigned a value of $1.9798 or 2% of $98.99.

Cash back earned by preferred shoppers should be added to the cumulative cash back in their

preferred shopper account.

After calculating the cash back earned, you need a rule to add it to cumulative cash back.

Note: In our third Rulesheet, you define a rule to address the scenario where a customer wants to apply their

cumulative cash back to a purchase.
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Define an action-only rule as shown:

Scope Conditions 0
4 ] Customer a
4 Filters b
=] isPreferredMember <
>~ preferredCard (PreferredAccount) [account] d
4 =€ shoppingCart (ShoppingCart) [currentCart] ?
=l cashBackEarned 9
= totalAmount h
~€ item (Item) [allitems] i
€ item (Item) [sodaitems] j
k
|
- Actions < (I
Filters Post Message(s)
17 Customer.isPreferredMember=T * | A currentCart.cashBackEarned=currentCart.totalAmount*0.02
2 — B laccountcumulativeCashBack +=currentCart.cashBackEarned
C

A

Action row B in Column 0 calculates cumulativeCashBack amount in a customer’s account by incrementing
its value (using the += Decimal operator) by cashBackEarned in the current shopping cart.

Add a rule statement with dynamic data

You should define rule statements that contain dynamic data—where the value of an attribute is extracted and
added to the rule message. It can provide more meaningful and informative rule messages.

In this case, the value of cashBackEarned and cumulativeCashBack to be part of the rule message, so
enclose the attributes in curly braces in the rule statement as shown:

- Actions 4 |l
Furlt’ers : Post Message(s) =
17 Customer.isPreferredMember=T * | A currentCart.cashBackEarned=currentCart.totalAmount*0.02 ¥

2 — B accountcumulativeCashBack +=currentCart.cashBackEarned [v]

3 Hlc

4 D

% Overrides
2] Rule Statements 2 |G Rule Messages
Ref ID Post Alias Text Rule Name
AD The cash back amount equals 2% of the total amount purchased
BO Info currentCart | ${currentCart.cashBackEarned} cash back bonus earned today, new cash back balance =

${account.cumulativeCashBack}

Save the Rulesheet.
Test the rule
1. Create a Ruletest named coupons2.ert that uses MyAdvancedTutorial.erf as its test subject.
2. To test that cash back earned is being added to cumulative cash back:
a. note the starting amount for cumulative cash back and the total amount for the shopping cart.

b. In the test input define a customer who is a preferred account holder, whose cumulative cash back is
$10, and whose total amount (for the shopping cart) is $100.

Note: Because you have already tested this Ruleflow’s ability to sum up the prices of each individual item
to calculate a totalAmount, do not enter individual item prices again.
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3. Define the input as shown here:

) groceryStore.ecore ) COUpONS.ers ‘& *MyAdvancedTutorial.erf e *coupons2.ert 2

= untitled_1

/MyAdvancedTutorial/MyAdvancedTutorial.erf
Input Output
4 = Customer [1]
= name
4 +— preferredCard (PreferredAccount) [1]
= cardNumber
= cumulativeCashBack [10.000000]
4 +— shoppingCart (ShoppingCart) [1]
= checkID
= savings
=l totalAmount [100.000000]
= useCashBack

Note: When building Ruletests, if a Rulesheet’s Filters are not satisfied, they may prevent the rules from
executing. This Rulesheet has a Filter expression that filters out all customers who aren’t Preferred Card
members. So this test has a customer who is a preferred account holder in our test, to ensure that the Filter
is satisfied, and the new rule model has a chance to execute.

4. Run the test.

[ groceryStore.ecore E€ coupons.ers ‘¢ *MyAdvancedTutorial.erf ‘¢ *coupons2.ert 2 = 0
. | untitled_1 .
/MyAdvancedTutorial/MyAdvancedTutorial.erf
Input Output Expected
4 =1 Customer [1] 4 = Customer [1]
= name =l isPreferredMember [true]
4 o preferredCard (PreferredAccount) [1] =] name
=l cardNumber 4 o— preferredCard (PreferredAccount) [1]
= cumulativeCashBack [10.000000] = cardNumber
4 ¢ shoppingCart (ShoppingCart) [1] = cumulativeCashBack [12.000000]
= checkID 4 < shoppingCart (ShoppingCart) [1]
=] savings =] cashBackEarned [2.000000]
=| totalAmount [100.000000] = checkID
=] useCashBack = savings
= totalAmount [100.000000]
= yseCashBack
| & Rule Messages &2 = B
Severity Message Entity
Info The customer is a preferred card holder Customer[1]
Info $2.000000 cash back bonus earned today, new cash back balance = $12.000000 ShoppingCart[1]

The rule works as expected. It calculates the cash back earned ($2) based on the total amount ($100), and
adds it to the cumulative cash back ($10), giving it the updated value of $12. Notice that the rule message
also contains this data.
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Define a promotional rule for customers purchasing from the Floral department

Now that the cumulative cash back rule is complete, let's move on the next business rule:

Preferred Shoppers receive a coupon for one free balloon for every item purchased from the Floral
department. Expiration date: none

For every item purchased from the Floral department, a coupon must be issued for a free balloon. Let's assume
that the Floral department has the department code 290.

Define a rule in coupons.ers.

E@ *coupons.ers &

Scope Conditions 0 1
= Coupon - a allitems.department 290
4 =] Customer b
47 Filters = |
= isPreferredh d
>~ preferredCa Ef'.
4 —€ shoppingCa 9
=l cashBack <|n
e R L L T i
4 {11} 2
- Actions 4 | ]
F|\|ters Post Message(s) &2 =
17 CustomerisPr.. + = A cyrrentCart.cashBackEarned=currentCart totalAmount*0.02 ]
2 =| B accountcumulativeCashBack +=currentCart.cashBackEarned ]
3 C Coupon.new[Coupon.description = 'One Free Balloon', Coupon.expirationDate= "12/31/9999] [v]
4 D
5 E
6 F
7 G
8 H
9 = Overrides
] Rule Statements 2 | &2 Rule Messages
Ref D  Post Alias Text Rule Name  Rule Link
AQ The cash back amount equals 2% of the total amount purchased
BO Info currentCart ${currentCart.cashBackEarned} cash back bonus earned today, new cash back balance =
${account.cumulativeCashBack}
1 Info currentCart  [One free balloon for every item purchased {allitems.name} from the floral department

The first Condition in this Rulesheet is used to identify any items purchased from department 290 (the Floral
Department). For each item identified, give the customer a coupon (using the Entity operator .new) for a free
balloon.

You assign the value of 12/ 31/ 9999 to the expirationDate attribute, which is one way to indicate that the
expiration date is indefinite. This is the appropriate date format for this use case. Your preferred format might
be 31/ 12/ 9999 or any one of the dozen date formats defined in Corticon.

Note: While JavaScript has one output format for a dateTime, its input format for a dateTime can be any of
several familiar formats.

Note: There are other ways to set an indefinite expiration date. For example, the entity CouponDefine a rule
to calculate cumulative cash might have a Boolean attribute named expires, to which a true or false value
could be assigned inside the .new expression.

Save the Rulesheet.
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Testing the rule
1. Create a Ruletest named coupons3.ert

2. Define the input data.

e groceryStore.ecore ) COUPONS.ers ‘& *MyAdvancedTutorial.erf ‘e couponsZ.ert e *coupons3.ert 2

untitled_1

/MyAdvancedTutorial/MyAdvancedTutorial.erf
Input Output

= name -
4 +— preferredCard (PreferredAccount) [1]
= cardMumber
= cumulativeCashBack [0.000000]
4 +— shoppingCart (ShoppingCart) [1]
= checkID
= savings
= totalAmount
= useCashBack
4 o— jtem (Item) [1]
=l barCode [39-290-12345]
= department
= name [Tulips - 1 dozen]
= price [30.000000]

m

3. Ensure that when an item has been purchased from the Floral Department (department 290), a new
Coupon is created entitling the customer to one free balloon.

4. Set cumulativeCashBack to 0 for this test. One of the rules in the coupons.ers Rulesheet (in Action row
B, column 0) needs a real initial value of cumulativeCashBack to increment. If its initial value is null, the
rule will not fire.

5. Run the test.
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I =
Le¢ groceryStore.ecore g COUpPONS.ers

untitled_1

L

‘& *MyAdvancedTutorial.erf ¢ coupons2.ert ® *coupons3.ert i

MyAdvancedTutorial/MyAdvanced Tutorial.erf

Input Qutput Expected
4 = Customer [1] 4 ] Customer [1]
= name =l isPreferredMember [true]
4 o preferredCard (PreferredAccount) [1) = name
= cardMumber 4 o= preferredCard (PreferredAccount) [1]
= cumulativeCashBack [0.000000] = cardNumber
4 o= shoppingCart (ShoppingCart) [1] = cumulativeCashBack [0.600000]
= checklD 4 o shoppingCart (ShoppingCart) [1]

= savings

= totalAmount

= useCashBack
# o itern (ltem) [1]

= barCode [39-290-12345]

= department

= name [Tulips - 1 dozen)
= price [30.000000]

=1 Rule Messages i

=l cashBackEarned [0.600000]
= checklD
= cavings
= totalAmount [30.000000]
= yseCashBack
4 o= jtem (Item) [1]
= barCode [39-290-12345]
=i department [290]
= name [Tulips - 1 dozen]
= price [30.000000]
4 ] Coupon [1]
= description [One Free Balloon]
= expirationDate [12/31/9999]

Severity Message Entity

Info The total amount for items in the cart is equal to the sum of its price ShoppingCart[1)
Infa The customer is a preferred card holder Custamer(1]
Info One free balloon for every item purchased Tulips - 1 dozen from the floral department ShoppingCart[1]
Info $0.600000 cash back bonus earned today, new cash back balance = $0.600000 ShoppingCart[1]

Note: In the JavaScript product the default output format for dateTime as:

w (=] Coupon [1]

=] description [One Free Balloon]
=] expirationDate [9999-12-31T00:00:00-0500]

The rule has worked as expected. Department 290 has been recognized and the informational message has
been posted. The new Coupon entity has been created, displaying a value of One Free Balloon in the
description attribute and 12/31/9999 in the expirationDate attribute, indicating that the coupon will not expire.

The new message has been posted containing the value of al | | t ers. name embedded in it.

Define a promotional rule for customers purchasing more than 3 sodaljuice items

Let’s move on to the next business rule:
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Preferred Shoppers receive a coupon for $2 off their next purchase when 3 or more
Soda/Juice items are purchased in a single visit. Expiration date: one year from date of issue.

This rule must create a $2 off coupon when a customer buys three or more items from the Soda/Juice
department. While determining whether any items from the Floral Department were in the shopping cart, you
used the al | | t ens alias. But to determine if three or more items were purchased from the Soda/Juice
department, you do not need to count all items in a shopping cart, just those from the Soda/Juice department.
You use the sodaltems alias you defined earlier in the scope section.

To reduce the collection of items in the shopping cart to only those you want to count, use a Filter expression
to filter the sodaltems alias. Let's assume that the department code for the Soda/Juice department is 285.
Define a Filter expression as shown:

E@ *coupons.ers 2

Scope
= totalAmount A
4~ item (Item) [allitems]
=l department
= name
4 =€ jtem (Item) [sodaitems]
{7 Filters =
=l department B
4 I »
Filters
177 Customer.isPreferredMember=T -
277 sodaitems.department = '285' =
3
4

The filter in row 2 ensures that the surviving members of the sodaltems alias all have a department code of
285.

Now, let's model the rule. The Collection operator —size counts the number of elements in a collection. You
use this operator to check how many soda or juice items are in the shopping cart. Define a condition as shown:

& *coupons.ers 2

Scope Conditions 0 1 7]
= totalAmount - a _allitems.denartment ‘290
4 £ jtem (Item) [allitems) b sodaitems -> size >= 3
= department <
= name g
4 £ item (Item) [sodaitems) :
47 Filters E g
= department h
< I » J
Actions Ll L]
Fi_lters Post Message(s) B =
1_: Custc_tmer.isPreferredMember=T & currentCart.cashBackEarned=currentCart.total... =
2 sodaitems.department = '285' = account.cumulativeCashBack +=currentCart.ca... ]
Coupon.new[Coupon.description = 'One Free ... [v]

0|~ oL Bw
ITiammO0 o >
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If the number of items counted by the —size operator in the sodaitems collection is three or more, then a $2
off coupon is issued to the customer. Define this action for this as shown:

P

mO N @ >

Conditions 0 1 2
allitems.department 290°

sodaitems -> size >= 3 T
Actions < i

Post Message(s)

currentCart.cashBackEarned =currentCart.total Amount*0.02 )

account.cumulativeCashBack +=currentCart.cashBackEarned )
Coupon.new[Coupon.description = 'One Free Balloon', Coupon.expirationDate= '12/31/9999']
Coupon.new[Coupon.description = 2§ off on the next purchase’, Coupon.expirationDate = now.addYears(1)]

The action creates a new Coupon. The expirationDate attribute derives its value from the Date operator
.addYears, set here to 1, so the coupon expires one year from its date of issue.

Save the Rulesheet.

Next, let’s test this rule.
1.
2.

Create a Ruletest named couponsd4.ert that uses the MyAdvancedTutorial.erf Ruleflow as its test subject.

To test this rule, the shopping cart must contain three or more items from the Soda/Juice Department
(department 285).

The customer must be a preferred account holder so that the data passes the filter
Customer.isPreferredMember=T in this Rulesheet.

The cumulative cash back must be set to 0, to enable an earlier rule to fire, where cashBackEarned is
added to cumulativeCashBack (and it cannot be added to a null value).

Define the input as shown:
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¢ groceryStore.ecore 5@ coupons.ers € *MyAdvancedTutorial....

= untitled_1

¢ coupons2.ert

¢ coupons3.ert

& couponsd.ert 2

= O

/MyAdvancedTutorial/MyAdvancedTutorial.erf

4 = Customer [1]
= name
4 — preferredCard (PreferredAccount) [1]
= cardMumber
= cumulativeCashBack [0.000000]
4 +— shoppingCart (ShoppingCart) [1]
= checkID
= savings
= totalAmount
= useCashBack
4 o— jtem (Item) [1]
= barCode [32-285-12345]
= department
= name [Coke (12 pack)]
= price [3.990000]
4 o— jtem (Item) [2]
= barCode [32-285-23456]
= department
= name [Pepsi (12 pack)]
= price [3.990000]
4 o— jtem (Item) [3]
= barCode [32-285-34567]
= department
= name [Sprite (12 pack)]
= price [3.990000]

6. Run the Ruletest.

Input Output

Expected
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/MyhdvancedTutorial/MyAdvancedTutorial erf

Input
w = Customer [1]
= Marne [loe]
w o— preferredCard (PreferredAccount) [1]
== cardMumber [12]
®=| cumulativeCashBack [9.240000]
w 4— ShoppingCart (ShoppingCart) [1]
=] savings
= totalAmount
== useCashBack [true]
w o— [tem (ltem) [1]
=] barCode [33-285-1234]
= department
= name [Coke]
= price [5.00]
w o— [tem (ltem) [2]
== barCode [39-285-98765]
= department
= name [Pepsi]
= price [6.00]
s o— [tem (ltem) [3]
== barCode [38-285-1234]
= department
= name [Sprite]
= price [7.00]

Differences: 0

Output

w =] Customer [1]

=] isPreferredMember [true]
=] Mame [log]
w o— preferredCard (PreferredAccount) [1]
= cardMumber[12]
=] cumulativeCashBack [0.000000]
~ ¢— ShoppingCart (ShoppingCart) [1]
= cashBackEarned [0.360000]
=] savings [9.600000]
= totalAmount [8.400000]
= useCashBack [trug]
v o— ltem (ltem) [1]
= barCode [39-285-1234]
=] department [285]
= name [Coke]
= price [5.000000]
v o— ltem (ltem) [2]
=] barCode [39-285-98765]
=] department [285]
=] name [Pepsi]
== price [6.000000]
v o— ltem (ltem) [3]
=] barCode [39-285-1234]
=] department [285]
= name [Sprite]
= price [7.000000]

w =] Coupon [1]

= description [$2 off next purchase]
=] expirationDate [07/13/23]

(] Rule Statements | &2 Rule Messages 52 |[[] Properties |2 Problems [ Rule Trace

Severity Message

Info The customer is a Preferred Cardholder

Info 52 off next purchase when 3 or more Soda/luice items are purchased in a single visit,

Info £0.360000 cashBack bonus earned today, new cashBack balance is 59.600000.

Info cashback.bonus has been deducted from the total, Mew total = 58.400000. Today's savings = $9.60...

Expected

= B8
Entity

Customer[1]

ShoppingCart(1
ShoppingCart(1
ShoppingCart(1

The rule works as expected. The items from the Soda/Juice department have been identified and counted. A
coupon has been added with a $2 off next purchase description and an expirationDate of 07/13/23 (which
is 1 year from the date this test was run).

Note: In JavaScript, the output is in the format:

v ¢— coupon (Coupon) [1]
=] description [$2 off next purchase]
=] expirationDate [2023-07-13T16:25:24-0400]

The other rules have fired as well. For example, the total amount of the shopping cart and the cash back earned
have been calculated. The cash back earned has been added to the cumulative cash back (which was set to

0).
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Note: You should run multiple tests with different data to make sure that the rules work as expected in different
scenarios. For example, you could change the department code of one of the items to 291 (liquor) and another
one to 290 (floral). When you run the test with the new data, the alert to check the customer’s ID (liquor) and
the free balloon coupon (floral) should be generated. However, the soda coupon should not get generated as
you no longer have three soda items.

Define a promotional rule for customers purchasing more than $75 in this cart

Let's now model the last rule in the coupons Rulesheet:

Preferred Shoppers receive a coupon for 10% off their next gasoline purchase at any chain-owned
convenience store with any purchase of $75 or more. Expiration date: 3 months from date of issue.

The last rule checks if the total amount is $75 or more, and if so, issues a coupon for 10% off of a future gasoline
purchase. Define this rule as shown:

Conditions 2 3
a allitems.department - -
b sodaitems -> size >=3 T -
¢ | currentCart.totalAmount - >=75
d

Actions < 1

Post Message(s) E2 v ]
A currentCart.cashBackEarned=currentCart.totalAmount*0.02
B account.cumulativeCashBack +=currentCart.cashBackEarned
C Coupon.new[Coupon.description = 'One Free Balloon', Coupon.expirationDate= '"12/31/9999')
D Coupon.new[Coupon.description = '$2 off next purchase’, Coupon.expirationDate=now.addYears(1)] [v]
E" Coupon.new|[Coupon.description = “10% off next gas purchase’,Coupon.expirationDate=now.addMonths(3)] &3]
F
G

The rule condition identifies when the totalAmount of a customer’s shopping cart is $75 or more. The rule
action creates a new coupon (again, using the .new operator) for 10% discount on a future gasoline purchase.
The expirationDate attribute derives its value from the Date (or DateTime) operator .addMonths, set here to
3, so the coupon expires in three months from its date of issue.

As always, it is a good practice to add a corresponding rule statement, explaining in clear language what the
business rule does.

i1 Rule Statements &2

Ref [ID Post Alias Text
AD The cash back amount equals 2% of the total amount purchased
BO Info currentCart ${currentCart.cashBackEarned} cash back bonus earned today, new cash back balance =

$laccount.cumulativeCashBack}

1 Info currentCart  One free balloon for every item purchased {allitems.name} from the floral department

2 Info currentCart | 2% off on the next purchase when 3 or more soda/juice items are purchased in a single
visit

3 |:| Info currentCart | 10% off on the next gas purchase when the total amount is 75% or more

Let’s test this rule.

1. Create a new Ruletest named coupons5.ert that uses the MyAdvancedTutorial.erf Ruleflow as its test
subject.

2. Include items in the shopping cart that add up to more than $75 in order to generate a 10% off gas coupon.
Define the input as shown.
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¢ groceryStore.... @ coupons.ers € *MyAdvancedTu... e coupons2.ert ¢ coupons3.ert e couponsé.ert ¢ couponss.ert 2

= untitled_1

=

8

/MyAdvancedTutorial/MyAdvancedTutorial.erf
Input Output Expected
a &= Customer [1]
= name
4 o— preferredCard (PreferredAccount) [1]
= cardMumber
= cumulativeCashBack [0.000000]
4 +— shoppingCart (ShoppingCart) [1]
= checkID
= savings
= totalAmount
= useCashBack
4 o— jtem (Item) [1]
= barCode [32-280-12345]
= department
= name [Filet Mignon]
= price [55.000000]
4 o— jtem (Item) [2]
= barCode [32-300-23456]
=l department
= name [Beach Towel]
= price [14.990000]
4 o— jtem (Item) [3]
= barCode [32-285-34567]
= department
= name [Ginger Ale Case]
= price [12.500000]

3. Run the test.
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/MyAdvancedTutorial/MyAdvanced Tutorial.erf

Input
w =] Customer [1]
= MName [Jog]
w 4— preferredCard (PreferredAccount) [1]
= cardMumber [12]
= cumulativeCashBack [9.240000]
w 4— ShoppingCart (ShoppingCart) [1]
= savings
= totalAmount
=] useCashBack [trug]
w o— ltemn (ltern) [1]
= barCeode [39-280-1234]
= department
=] name [Steaks]
[=| price [55.00]
w o— ltemn (ltern) [2]
= barCeode [39-285-98765]
= department
= name [Beach Towel]
= price [14.59]
w o— ltemn (ltern) [3]
= barCeode [39-285-1234]
= department
=] name [Sprite]
= price[12.5]

Difference= 0

Output
~ =] Customer [1]
=] isPreferredMember [true]
=] Mame [Joe]
w o— preferredCard (PreferredAccount) [1]
= cardMumber [12]
= cumulativeCashBack [0.000000]
w 4— ShoppingCart (ShoppingCart) [1]
=] cashBackEarned [1.649800]
= savings [10.889800]
= totalAmount [71.600200]
= useCashBack [trug]
v 4— ltem (Item) [1]
== barCode [39-280-1234]
== department [280]
== name [Steaks)
= price [35.000000]
v 4— ltem (ltem) [2]
== barCode [39-283-98765]
== department [285]
== name [Beach Towel]
= price [14.930000]
v 4— ltem (ltem) [3]
== barCode [39-285-1234]
== department [285]
==| name [Sprite]
= price [12.500000]
v = Coupon [1]
== description [10% off next gas purchase]
=] expirationDate [10/13/22]

Note: The dateTime output in the JavaScript product is in the format:

w ¢— coupon (Coupon) [2]
=) description [10% off next gas purchase]

=) expirationDate [2022-10-13T16:43:38-0400]

This rule has worked as expected. The items have been totaled and the amount exceeds the $75 threshold
so the 10% off coupon is created.

You have now modeled all the rules in the Calculations, Promotions and Coupons substep of the Checkout
process.
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Raise Alerts *

Calculations,
Promotions,
and Coupons

v

>

Apply
Cash Back

* Preferred Shoppers earn 2% cash back on all purchases at any branch.

* Cash back earned by preferred shoppers should be added to the cumulative cash back in t

preferred shopper account.

* Preferred Shoppers receive a coupon for one free balloon for every item purchased from tl

department. Expiration date: none

» Preferred Shoppers receive a coupon for $2 off their next purchase when 3 or more Soda/

are purchased in a single visit. Expiration date: one year from date of issue.

* Preferred Shoppers receive a coupon for 10% off their next gasoline purchase at any chair
convenience store with any purchase of $75 or more. Expiration date: 3 months from date

Here is the completed Rulesheet:

64 Corticon Documentation: Advanced Rule Modeling in Corticon Studio: Version 7



% Orders.ecore  [@*MyAdvancedTutorialerf % *coupons.ers X € tutorial_example.erf '€ groceryStore.ecore % checkoutTests.ert -
Conditions 0 1 2 3 4
_ a allltems.department ‘290" | - - I
v B Customer b sodaltems->size >=3 - T -
~ 4 Filters ¢ currentCart.totalAmount > 75 - - T
7 Customer.isPreferredMember=T d
e
= isPreferredMember Actions —
» 3 preferredCard (PreferredAccount) [account] Post Message(s) M| = 2=
— 2 3
+ ¢ shoppingCart (ShoppingCart) [currentCart] A currentCart.cashBackEarned = currentCart.totalAmount*...
- & Filters B account.cumulativeCashBack +=
currentCart.cashBackEarned
= cashBackEarned C Coupon.new[Coupon.description = 'One Free Balloon’,
= totalAmount Coupon.expirationDate="12/31/9999]
> € item (Item) [allltemns] D Coupon.new[Coupon.description = '$2 off next
~ = item (Item) [sodaltems] purchase’, Coupon.expirationDate=today.addYears(1)]
v e Filters E  Coupon.new[Coupon.description = '10% off next gas
¥ sodaltems.department = 285’ purchase’,Coupon.expirationDate=today.addMonths(3)]
= department F
Filters G
17 Customer.isPreferredMember=T L
27 sodaltems.department = '285' ‘ °
3 Overrides
LI Rule Statements * =g
Ref ID  Post Alias Text % Rule Name Rule Link  Source Na...| Source Link €
AD
BO Info currentCart  ${currentCart.cashBackEarned} cashBack bonus earned today, new
cashBack balance is ${account.cumulativeCashBack}.
1 Info currentCart  One free balloon for every item purchased [{allltems.name}] from
the floral department.
2 Info currentCart  $2 off next purchase when 3 or more Soda/Juice items are
purchased in a single visit.
3 Info currentCart  10% off next gas purchase when total is over $75.
|
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‘& MyldvancedTutornial.erf coupons.ers 52 | g checkout.ert “¢ coupons.ert use_cashBack.ers
& My P € € P

Scope Conditions 0 1 2 3
~ =] Coupon a  alllterns.department ‘280 - -
= description b sodaltems-»size »=3 - T -
&= expirationDate ; currentCart.totaldimount = 753 - - T
~w =] Customer .
~ 4zl Filters f
W Custormer.isPreferredMember=T g
In
= isPreferredMember Actions <
3~ preferredCard (PreferredAccount) [account] Post Messagel(s) A % % (A
" _( ShoppingCart (ShoppingCart) [currentCart] A currentCaﬁ.cashEackEarned = currentCart.totalAmount™0.02
- ’}'J Filters B account.cumulatlveCashBac_k ?-: currentCart.cashBackEarned
C  Coupon.new[Coupon.description = 'One Free Balloon',
Coupon.expirationDate="12/31/9999"]
= cashBackEarned
| totaldmount D Cl:uup0n.nm[Cqupon.de5cription = "82 off next purchase’,
Coupon.expirationDate=now.addYears(1}]
—€ ltern (ltem) [allltems]
v =€ ltem (item) [sodaltems] E  Coupon.new[Coupon.description = "10% off next gas
~ 4zl Filters purchase', Coupon.expirationDate=now.addMonths(3)]
TF sodaltems.department = '285'
f=| department E
Filters H %
1%  Customer.isPreferredMember=T ~ |
2;_( sodaltems.department = 285 v l Overrides
|£] Rule Statements E3
Ref | ID Post Alias Text Rule Mame Rule Link
AD
BO Info currentCart S{currentCart.cashBackEarned} cashBack bonus earned today, new cashBack balance is
S{account.cumulativeCashBack).
1 Info currentCart One free balloon for every item purchased [{allltems.name}] from the floral department.
2 Info currentCart 52 off next purchase when 3 or more Soda/Juice items are purchased in a single visit.
3 Info currentCart 10% off next gas purchase when total is over §75.
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Model the third Rulesheet

Now, model the last Rulesheet. Recall that the third Rulesheet corresponds to the third substep in the Checkout

process.
Calculations,
i ; Apply
Raise Alerts Promotions, Cash Back

and Coupons
|
|
|
[
A 4

¢ A Preferred Shopper account will track the accumulated cash back and allow the customer to apply it
to any visit's total amount. The cashier will ask a Preferred Shopper if they would like to apply a
cash back balance to the current purchase

* Once a Preferred Shopper chooses to apply the cash back balance, the cumulative cash back total
maintained by the system will be reset to zero, and the accumulation of cash back begins anew with
the customer’s next purchase.

One of the rules in the previous Rulesheet calculated a preferred card member’s cashBackEarned for each
purchase and incremented the member’s cumulativeCashBack amount.

Now, let’s give the shopper the option of using the money in their cumulativeCashBack account to reduce
their total amount at checkout time.
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Assuming that at the checkout time, the cashier asks the shopper if they want to apply their
cumulativeCashBack amount to the current purchase’s totalAmount:

* If the shopper says Yes, the shopping cart’s useCashBack attribute is true.
* If the shopper says No, the attribute is false.

If useCashBack is true, you deduct cumulativeCashBack from the totalAmount, reducing the amount the
shopper pays.

Finally, when a shopper applies their cumulativeCashBack balance, you reset the balance to 0.

You model this as a single rule in Corticon Studio with one condition—check if useCashBack is true—and
two actions—deduct cumulativeCashBack from totalAmount and set cumulativeCashBack to 0.

Create the Rulesheet

Let’s begin by creating a Rulesheet. Name it use_cashBack. Ensure that it uses the groceryStore.ecore
Vocabulary.

Define the rule scope

Because the rules in this Rulesheet deal with a preferred shopper’s cart, you need only a few aliases to represent
these perspectives of the Vocabulary. Define the rule scope as shown:

B8 #use_cashBack.ers &

Scope

4 Customer
3~ preferredCard (PreferredAccount) [account]
—€ shoppingCart (ShoppingCart) [currentCart]

Filters
1 -
2
3

m

Add the third Rulesheet to the Ruleflow

With the creation of the third Rulesheet, you can complete this Ruleflow, implementing the execution sequence
of the three Rulesheets. Open MyAdvancedTutorial.erf (if it isn’t already open) and add the use_cashBack.ers
Rulesheet as shown.

@ checks @ COoOUpOons Q use_cashBack
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Define a Filter in the use_cashBack Rulesheet

In the coupons.ers Rulesheet, you had defined a Filter to filter out customers who are not preferred account
holders. You define the same filter in the use_cashBack.ers Rulesheet, because only preferred customers
are eligible for cash back and bonus incentives. You have defined this Filter again because data that is filtered
out in one Rulesheet is not automatically filtered out in other Rulesheets.

Define a Filter expression as shown.

@ *use_cashBackers 2

Scope
4 = Customer
+# Filters
= isPreferredMember
>~ preferredCard (PreferredAccount) [account]
—€ shoppingCart (ShoppingCart) [currentCart]

Filters

177 Customer.isPreferredMember=T -
2

3

4

m

Define a rule to apply cash back

Let’s start modeling the first business rule:

A Preferred Shopper account will track the accumulated cash back and allow the customer to apply
it to reduce any visit’s total amount. The cashier will ask a Preferred Shopper if he/she would like to
apply a cash back balance to his/her current purchase.

The rule has only one condition—check if the customer wants to apply their cumulativeCashBack to the
totalAmount of the ShoppingCart. Define the condition expression as shown:

Conditions 0
a  currentCart.useCashBack

o
= =

Actions <
Post Message(s)

[+-]

1. Process the currentCart when the shopper has chosen to apply their cashBack balance to the current
purchase, in other words, when useCashBack = true.

2. Define an action to deduct the cumulativeCashBack from the totalAmount.

Corticon Documentation: Advanced Rule Modeling in Corticon Studio: Version 7

69



Chapter 6: Model the third Rulesheet

Conditions 0 1
a currentCartuseCashBack T
b
C
Actions 1 LLl
Post Message(s)
A currentCart.totalAmount -= account.cumulativeCashBack ¥
B

3. To test the rule before adding more to it, create a Ruletest named use_cashBack.ert that uses the
MyAdvancedTutorial.erf Ruleflow as its test subject.

4. Define the input as shown:

‘& *MyAdvancedTutorial.erf ) COUpONS.ers € use_CashBack.ers e *use_CashBackert 2

= untitled_1

/MyAdvancedTutorial/MyAdvancedTutorial.erf

Input Output Expected
4 = Customer [1]
= name
4 o— preferredCard (PreferredAccount) [1]
= cardNumber
= cumulativeCashBack [9.240000]
4 +— shoppingCart (ShoppingCart) [1]
= checkID
= savings
= totalAmount
=l useCashBack [true]
4 o— jtem (Item) [1]
= barCode [32-280-12345]
= department
= name [Filet Mignon]
= price [55.000000]
4 o— jtem (Item) [2]
= barCode [32-300-23456]
= department
= name [Beach Towel]
= price [14.990000]
4 o— jtem (Item) [3]
= barCode [32-285-34567]
= department
=l name [Ginger Ale Case]
= price [12.500000]

Note: For this test, manually enter $9.24 in the preferred customer’s cumulativeCashBack attribute and
indicate that they want to apply this balance towards today’s totalAmount (useCashBack = true).
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Note: According to the first rule in the use_cashBack.ers Rulesheet, the cumulativeCashBack should
first be incremented by the new cashBack earned by today’s purchase, and then subtracted from the
totalAmount to arrive at the final bill.

5. Run the test.

‘€ *MyAdvancedTutorial.erf E€ coupons.ers B¢ use_CashBackers ¢ *use_CashBackert 2
untitled_1
/MyAdvancedTutorial/MyAdvancedTutorial.erf

Input QOutput Expected
4 & Customer [1) + 4 [ Customer [1] <
= name =] isPreferredMember [true]
4 <— preferredCard (PreferredAccount) [1] =l name
=l cardNumber 4 o— preferredCard (PreferredAccount) [1]
= cumulativeCashBack [9.240000] =] cardNumber
4 o— shoppingCart (ShoppingCart) [1] =| cumulativeCashBack [10.889800]
=l checklD 4 <— shoppingCart (ShoppingCart) [1]
=l savings =l cashBackEarned [1.649800] =
= totalAmount =] checkID
= useCashBack [true] = =] savings
4 o— jtem (Item) [1] =] totalAmount [71.600200]
=] barCode [32-280-12345] =] useCashBack [true]
=l department 4 o jtem (Item) [1]
= name [Filet Mignon] = barCode [32-280-12345]
= price [55.000000] =] department [280]
4 <= item (Item) (2] =] name [Filet Mignon]
=] barCode [32-300-23456] = price [55.000000]
=l department 4 o— jtem (Item) [2]
=] name [Beach Towel] =l barCode [32-300-23456]
=1 price [14.990000] =l department [300]
4 o= jtem (Item) [3] =l name [Beach Towel] =
= barCode [32-285-34567] v 4 1 )

C3 Rule Messages 2

Severity Message Entity

Info The total amount for items in the cart is equal to the sum of its price ShoppingCart[1]
Info The customer is a preferred card holder Customer[1]
Info 10% off on the next gas purchase when the total amount is 75% or more ShoppingCart[1]
Info $1.649800 cash back bonus earned today, new cash back balance = $10.889800 ShoppingCart[1]

The rule has worked as expected. The Output panel shows the new cashBackEarned ($1.64) is added to
cumulativeCashBack ($9.24+$1.64=$10.88) and subtracted from totalAmount ($82.49-$10.88=$71.6). You
also see the cashBackEarned and the cumulativeCashBack values embedded in a rule message from the
previous Rulesheet.

Now, model the second business rule:

Once a Preferred Shopper chooses to apply his cash back balance, the cumulative cash back total
maintained by the system will be reset to zero, and the accumulation of cash back begins anew with
the customer’s next purchase.

1. Ensure that the preferred customer is aware of their savings today.
2. Assign the value of cumulativeCashBack to the attribute named savings.

3. Assume that this savings value is shared with the customer on the receipt or in some other way. Then, you
can reset the cumulativeCashBack value to 0.
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4. Define the actions and add a rule statement as shown:

5 *use_cashBackers &2

Scope Conditions 0 1
4 ] Customer a currentCartuseCashBack T

+# Filters b

=] isPreferredMember c

4 >~ preferredCard (PreferredAccount) [account] <

= cumulativeCashBack t:

4 -€ shoppingCart (ShoppingCart) [currentCart] g

=i savings h

= totalAmount i

=l useCashBack i

k

Actions 4 LI

Fi'\ters Post Message(s) %]
17 Customer.isPreferredMember=T “ A currentCarttotalAmount -= account.cumulativeCashBack
2 B | currentCartssavings = account.cumulativeCashBack
3 =|| C | accountcumulativeCashBack = 0

4 D

v Overrides
|2) Rule Statements 2 [ Rule Messages
Ref ID Post Alias Text Rule Name  Rule Link Source Name Source Lir
1 Info currentCart  |Cash back bonus has been deducted from the total. New total =

${currentCart.totalAmount}. Today's savings = {currentCart.savings}

The rule is now complete. Here is the third and final completed Rulesheet.

B use_cashBackers & [%¢ *use CashBackert
Scope Conditions 0 1

4 = Customer a currentCart.useCashBack
+ 47 Filters b
=l isPreferredMember ¢
4 - preferredCard (PreferredAccount) [account] E
‘= cumulativeCashBack: :
4 € shoppingCart (ShoppingCart) [currentCart] g
= savings h
=l totalAmount i
== useCashBack j
- Actions < | 1
F|_Iters Post Message(s) E4
177 Customer.isPreferredMember=T “ | A currentCarttotalAmount -= account.cumulativeCashBack
2 B currentCart.savings = account.cumulativeCashBack
3 = ¢ | accountcumulativeCashBack = 0
4 D
5 Overrides
[ Rule Statements 52
Ref ID Post Alias Text Rule Name Rule Link Source Mame Source Link
1 Info currentCart Cash back bonus has been deducted from the total. New total =

${currentCart.totalAmount}. Today's savings = {currentCart.savings}

5. Test it using the same Ruletest, without modifying or adding additional input. Execute use_cashBack.ert
again.
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‘€ *MyAdvancedTutorial.erf £@ coupons.ers £€ use_CashBack.ers %@ *use_CashBack.ert &2

untitled_1 .
/MyAdvancedTutorial/MyAdvancedTutorial.erf
Input Output Expected
4 = Customer [1] + 4 ] Customer [1] -
=l name = isPreferredMember [true]
4 o— preferredCard (PreferredAccount) [1] = name
= cardNumber 4 < preferredCard (PreferredAccount) [1]
= cumulativeCashBack [9.240000] =l cardNumber
4 < shoppingCart (ShoppingCart) [1] =| cumulativeCashBack [0.000000] =
= checklD 5 4 ¢ shoppingCart (ShoppingCart) [1]
=l savings i =l cashBackEarned [1.649800]
= totalAmount =] checkID
=] useCashBack [true] =] savings [10.889800]
4 <= jtem (Item) [1] =| totalAmount [71.600200]
=l barCode [32-280-12345] =] useCashBack [true]
=l department 4 o— jtem (Item) [1]
=] name [Filet Mignon] =] barCode [32-280-12345]
=] price [55.000000] =] department [280]
4 o jtem (Item) [2] =l name [Filet Mignon]
=] barCode [32-300-23456] =] price [55.000000]
= department 4 o— jtem (Item) [2] v
=) name [Beach Towel] adl| LLL »
] 3 Rule Messages 2
Severity Message Entity
Info The total amount for items in the cart is equal to the sum of its price ShoppingCart[1]
Info The customer is a preferred card holder Customer([1]
Info 10% off on the next gas purchase when the total amount is 75% or more ShoppingCart[1]
Info $1.649800 cash back bonus earned today, new cash back balance = $10.889800 ShoppingCart[1]
Info Cash back bonus has been deducted from the total. New total = $71.600200. Today's savings = $10.889800 ShoppingCart[1]

cumulativeCashBack is now 0, and savings has the value previously held by cumulativeCashBack. There
is also a new rule message explaining what has happened. Your final rule works as expected.

Since this was a cumulative test, you can also be assured that the entire Ruleflow (all three Rulesheets) works
as expected. The business problem has now been fully modeled and tested.

A note about logical validation

While these Rulesheets successfully model the scenario’s business rules, they are not complete from a logical
standpoint. Corticon Studio’s completeness check reveals incompleteness in each of the three Rulesheets.
Identifying and resolving incompleteness or conflicts in these rules is left to you.
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Run Rule Trace View on the Ruletest

You can get a dynamic view of all the actions and rules in a ruletest by running the test with rule trace. It reveals
every rule that fired in a way that lets you sort, highlight, and locate every action and rule. You can even make
changes to rulesheets and then the rerun the tests.

To run a Ruletest with Rule Trace:

1. With the use_CashBack. ert file open in the Ruletest editor, click the toolbar button Run Test with Rule
Trace:

N ==}

Run Test with Rule Trace |

2. In the Rule Trace pane, examine the output:
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Chapter 7: Run Rule Trace View on the Ruletest

S Rule Messages & Rule Trace * © Comments D Properties & Al Assistant

type filter text

Seqt;/ence Action Element Old Value  New Value Assoc.. Location

1 Update Attribute item (Item) [3]/department 285 checks : AO

2 Update Attribute item (Item) [2]/department 300 checks : AQ

3 Update Attribute item (Item) [1]/department 280 checks : AD

4 Update Attribute shoppingCart (ShoppingCart) [1]/totalAmo... 82.490000 checks : DO

5 Update Attribute Customer [1]/isPreferredMember true checks : 2

6 Update Attribute shoppingCart (ShoppingCart) [1]/cashBackE... 1.649800 coupons : A0

7 Add Entity Coupon [1] coupons : 3

8 Update Attribute Coupon [1]/expirationDate 12/11/24 coupons : 3

9 Update Attribute Coupon [1]/description 10% off next gas purchase coupons : 3

10 Update Attribute preferredCard (PreferredAccount) [1)/cumul...  9.240000 10.889800 coupons : BO
11 Update Attribute shoppingCart (ShoppingCart) [1]/totalAmo...  82.490000 71.600200 use__cashBack :
12 Update Attribute shoppingCart (ShoppingCart) [1]/savings 10.889800 use_ cashBack :
13 Update Attribute preferredCard (PreferredAccount) [1]/cumul...  10.889800  0.000000 use__cashBack :

The results of a rule trace are dynamic:

* Highlight—Click anywhere on a line to highlight that element in the Testsheet output. Click on any item in
the Ruletest to see all the rules related to that element highlighted in the Rule Trace panel.

* Locate—Double-click on any line to open the related Rulesheet positioned at the Action line and rule. The
Rulesheet is in editable form so you can quickly make changes and rerun to see the effect of the change.

¢ Sort—Click any column header on the Rule Trace tab to sort the tab content in ascending order. Click
again to sort into descending order.

https://youtu.be/H7S8U0glI6k

For more information, see "Trace rule execution" in the Corticon Rule Modeling Guide.

Note: See how the rule trace view helped in a large project in the blog Fast Rules Diagnostics and Root Cause
Analysis with the New Rule Trace Viewer.

Note:

* If the results are overwhelming, try changing the test subject to just one Rulesheet or disabling some rules.

* The Rule Trace Viewer is based on JSON. If you have the Studio property
comcorticon.tester.ccserver. execute. format setto XM (instead of the default, JSON), the
Rule Trace Viewer function is inoperative.
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Produce Rule Trace Analytics

After you have run a Ruletest in Rule Trace View, you can capture the results in the log or persist the executions
of deployed rules in a database. Here, you will capture Ruletest executions in the log.

1. Connect to the Progress GitHub repository at
https://github.com/corticon/server-analytics/tree/main/PersistenceSamples/Sample/PersistToLog/jar/CcPersistToLogger.jar

2. On the repository's page, select CcPer si st ToLogger . j ar, and then click the download button, as
illustrated:

Code Blame 13.4 KB Raw |'_|T_|

3. Copy the JAR file from your downloads folder to a staging area on your local machine.

4. Right-click on the project, and then choose Properties, and then choose Corticon Extensions.

5. Choose Add. Navigate to your staging location, and then choose the JAR.

& Properties for AnalyticsHandler O X
type filter text Corticon Extensions
> Resource

Build Add extended operator and service call-out JAR files used in this project.
o .ers - The selected JAR files will be packaged inside EDS files produced by the Package and Deploy wizard.
Corticon Extensions

Project Natures @ = C\Progress\Corticon_Workspaces\GitHub_downloads\CcPersistToLogger.jar

Project References
Refactoring History
Run/Debug Settings

Apply and Close Cancel
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Chapter 8: Produce Rule Trace Analytics

6. Click Apply and Close.

In the Studio's work directory, edit the br ns. properti es file to add two lines:

comcorticon. server. anal ytics. handl er. enabl ed=t rue
comcorticon. server. anal ytics. handl er. cl ass=com corti con. anal yti cs. sanpl es. CcPer si st ToLogger

8.
9.

Restart Studio.

Open the project's Ruletest, and then choose Run Test with Rule Trace.

10. Examine the log in the Studio Work directory:

Progress Corticon Server
ccServersandbox location
Loglevel : INFO

Logpath :
License file: null
License details:

Association Changes
No Association cChanges

GEMERIC ===, oemname=Evaluation, version=7.@, === STUDIO

--Decisionservice--

--Messages--

1. Severity: Info Text:

2. Severity: Info Text:

3. Severity: Info Text:

4. Severity: Info Text:

--Metrics--

Entity changes
7. Action: New Entity Name: Coupon

Attribute Changes
1. Action: Update Entity
2. Action: update Entity
3. Action: update Entity
4. Action: Update Entity
5. Action: Update Entity
6. Action: update Entity
8. Action: Update Entity
9. Action: Update Entity
10. Action: Update Entity
11. Action: update Entity
12. Action: Update Entity
13. Action: Update Entity

Corticon Studio -- Version: 7.0.0.0 -b13367(7.9.13367)
7.0.0.0 -b13367
C:/Progress/Corticon_Studio_Work_7.8/STU/CcServerSandbox

C:/Progress/Corticon_studio_Work_7.@/logs

The customer is a Preferred Cardholder

10% off next gas purchase when total is over $75

$1.649800 cashBack bonus earned today, new cashBack balance is $1@.889800.
cashback.bonus has been deducted from the total. MNew total = $71.600200. Today's savings = $10.8898¢0.

RulesheetRule:coupons:3

=, limitdays=9@, startdate-e, disablestudiodbfeatures=no,
maxnumberofrules=500, deactivatedate=3/31/2024, deactivatedateoverride=NO, servicecallouts=YES, executionqueuesize=@, singleexecution=YES, CDD directory: nu

_C__Progress_Corticon_Workspaces_workspace_cClassic_Samples_Grocery_MyAdvancedTutorial MyAdvancedTutorial.erf _null ALL_false version

SERVER ===, ma;

2023-12-01 08:55:01.984 INFO DIAGNOSTIC [main] Cc com.corticon.eclipse.server.core.impl.CcServerPool - REMOVE DECISION SERVICE :::

DecisionServiceName=_C__ Progress_Corticon_Workspaces_workspace_Classic_Samples_Grocery_MyAdvancedTutorial_MyAdvancedTutorial.erf_null_ALL_false,Version=0.e,!
0.0.0,CompiledBuildNumber=0,EDSTimestamp=12/01/23 8:53:23 AM,RuleCount=18,MaxPoolSize=1,AutoReload=false,CddPath=null,DatabaseAccessMode=null,ReturnEntities:
2023-12-01 ©8:55:08.520 INFO DIAGNOSTIC [main] Cc com.corticon.eclipse.server.core.impl.CcServerPool - ADD DECISION SERVICE :::

DecisionServiceName=_C__ Progress_Corticon_Workspaces_workspace_Classic_Samples_Grocery MyAdvancedTutorial MyAdvancedTutorial.erf_null ALL_false,Version=8.@,
0.0.0,CompiledBuildNumber-e,EDSTimestamp=12/01/23 8:55:08 AM,RuleCount=10,MaxPoolSize=1,AutoReload=false,CddPath=null,DatabaseAccessMode=null,ReturnEntities:
2023-12-01 08:55:08.532 INFO DIAGNOSTIC [pool-5-thread-1] Cc com.corticon.analytics.samples.CcPersistTolLogger - CcPersistToLoggerJSON Results

(e.0)

Name: Item Attribute Name: department Before value: null After value: 280 Rulesheet Rule: chec
Name: Item Attribute Name: department Before value: null After value: 300 Rulesheet Rule: chec
Name: Item Attribute Name: department Before value: null After value: 285 Rulesheet Rule: chec
Name: ShoppingCart Attribute Name: totalAmount Before value: null After value: 82.490@00 Rulesheet Ru
Name: Customer  Attribute Name: isPreferredMember Before value: null After value: true Rulesheet Ru:
Name: shoppingCart Attribute Name: cashBackearned Before value: null After value: 1.64980@ Rulesheet Ru
Name: Coupon Attribute Name: expirationDate Before value: null After value: @3/01/24 Rulesheet Rule: coupc
Name: Coupon Attribute Name: description Before value: null After value: 10% off next gas purchase Rule
Name: PreferredAccount  Attribute Name: cumulativecCashBack Before value: 9.240000 After Value: 10.889808 Rule
Name: shoppingCart Attribute Name: totalAmount Before value: 82.490000 After value: 71.600200 Rulesheet Ru
Name: ShoppingCart Attribute Name: savings Before value: null After value: 10.889808 Rulesheet Rule: use_
Name: PreferredAccount  Attribute Name: cumulativeCashBack Before Value: 10.889800 After Value: ©.000000 Rule

For more about rule execution analytics and persistence, see "How to use the Corticon Analytics Handler" in

the Extensions Guide.
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Tutorial summary

Congratulations on completing the Corticon Advanced Rule Modeling Tutorial!

You have learned to incorporate some of Corticon Studio’s more powerful functionality into your rule modeling
process, including:

Build a Vocabulary—Based on the analysis of a business problem, you learned how to identify the Vocabulary
entities, attributes, and associations that are needed for rule modeling, and how to build the Vocabulary in
Corticon Studio.

Scope and Aliases—Scope tells the Corticon rules engine which data to use when evaluating and executing
rules. You learned to define Scope for a Rulesheet and define an Alias to represent a scope perspective in
your rules.

Collections and Collection Operators—A Collection comprises one entity associated with one or more other
entities, called elements of the collection. Collection Operators operate on groups of entities rather than individual
entities. You learned how to use Collection operators to operate on collections in rules. You also learned that
it is mandatory to use Aliases to represent collections.

Action-only rules in column 0—You learned how to use column 0 to define non-conditional rules. These
rules can be used to perform calculations that contribute data to other rules in the Rulesheet, or in downstream
Rulesheets in the same Ruleflow.

Filters—You learned how to define Filter expressions to limit the data being evaluated to only the subset that
survives the filter. A filter does not permanently remove or delete any data, it simply excludes data from
evaluation by other rules in the same Rulesheet.

Sequencing Rulesheets using Ruleflows—You learned how to create a Ruleflow, add Rulesheets in a
sequence, and test the Ruleflow. If you can identify a natural sequence or flow of logical steps within a single
decision step, organize the flow using separate Rulesheets for each logical step. Rulesheets execute in a
sequence determined by their order in the Ruleflow. Using multiple Rulesheets helps you visualize the logic
and maintain and reuse them more easily.
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Chapter 9: Tutorial summary

Transient Attributes—You learned how to use Transient attributes in your rules as intermediate value holders
that do not need to be returned in a response.

Embedding Attributes within Rule Statements—You learned how to embed attributes within rule statements
to make rule messages more meaningful.

Tracing rules—You saw how your rule executions can not only be reported in Ruletests, they can also trace
report execution as well store them for analysis.
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