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Tutorial - Basic Rule Modeling in Corticon
Studio

The lifecycle of a Decision Service

Corticon provides a simple yet powerful methodology for modeling business rules. The methodology involves
the following steps:
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Chapter 1: Tutorial - Basic Rule Modeling in Corticon Studio
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This methodology is iterative. You repeat steps 2 to 6 when rules change.

This tutorial provides an introduction to business rule modeling in Corticon Studio. You will learn how to:
* Capture rules from business specifications,

* Model the rules,

* Analyze them for logical errors, and,

* Test the execution of your rules

In Corticon, you do all of this without programming.

Your goal in the tutorial is to create a Decision Service. A Decision Service is a group of rules that captures

the logic of a single decision-making step in a business process. The Decision Service that you build may be
deployed as an executable, standards-based service that can be made available to other software applications
using Java, .NET, REST, or SOAP messaging, and also as a serverless package for JavaScript deployments.

This tutorial is designed for hands-on use. We recommend that you follow along in Corticon Studio, using the
instructions and illustrations that are provided. If you haven't installed Corticon Studio yet, install it now. Click
here to download the Corticon Studio test drive.

This tutorial includes two iterations through the lifecycle, including an initial implementation and a subsequent
change cycle.

Note: Deploymentis not covered in this tutorial. For information on deploying rule models, refer to the Corticon
Deployment topics in the Corticon documentation set.

/ \ Analyze the rules.
Check the rules are
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Scope the business problem

The example used in this tutorial describes a flight planning business problem in which an air cargo company
collects cargo of various sizes and weights, loads them into containers, and then places the containers onto
its fleet of aircraft prior to shipment.

To operate safely, the company must ensure that an aircraft is never loaded with cargo that exceeds an aircraft’s
capabilities. Part of the flight planning process involves verifying that no flight violates any safety or operational
rule.

The air cargo company wants to improve the quality and efficiency of the flight planning process by modeling
and automating business rules using Corticon.

Complex problems such as flight planning are better described in their component parts. The best way to do
this is by describing the business process. From a process diagram, we can easily identify the decision-making
activities, which in turn are described by business rules.

First, we define the business process as a sequence of activities or steps:

G
Collect Package 1 Ship
Cargo Cargo B5—@)- Cargo

Next, we determine which process steps involve decisions. Any step involving a decision is a candidate for
automation using Corticon.

In this process, all three steps involve decisions, in addition to physical labor. The scope of this tutorial is the
Package Cargo step, which involves the decision about what container to use for various cargo based upon
the cargo’s weight and volume.
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Chapter 2: Scope the business problem

Ship
Cargo

v
Collect Package
Cargo Cangs

Today, the packaging decision is made by shipping personnel based upon their experience. The problem is
that some people make better decisions than others, which leads to inconsistent practices. We want to use
Corticon to standardize and automate the packaging decision.

10
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Discover business rules

Now that we have scoped our problem, we need to discover our business rules.
To discover our business rules, we ask the question: “How do we make this decision?”
In our flight planning example, we ask “How do we package cargo?”

We ask this question of the people who perform and manage the step in the process. They often provide the
answer in the form of a policy or procedure manual, or simply as a set of rules that they follow. Sometimes the
rules are embedded in the code of legacy systems. In all cases, we can capture the discovered rules directly
into Corticon Studio.

For the packaging decision, let us assume that we have discovered two rules:

5 Collect Package Ship
Cargo Cargo Cargo

- Cargo weighing <= 20,000 kilos must be packaged in a standard container
- Cargo with volume > 30 cubic meters must be packaged in an oversize container

Progress Corticon: Basic Rule Modeling in Corticon Studio: Version 6 11



Chapter 3: Discover business rules
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Get started with Rule Modeling

Now that the rules have been discovered, we can model them in Corticon Studio. To get started, launch Corticon
Studio by selecting Progress > Corticon Studio.

A workspace is a Windows directory where Corticon Studio rule projects are stored. Retain the default location
and click OK in the Workspace Launcher dialog box. This opens Corticon Studio.

Set up the tutorial rule project

Corticon Studio comes with a built-in sample rule project for this tutorial. To open the sample:

1. Click Samples on the Welcome page. (If you are not able to see the Welcome page right after you launch
Corticon Studio, select Help > Welcome).

Progress Corticon: Basic Rule Modeling in Corticon Studio: Version 6
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Chapter 4: Get started with Rule Modeling
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2. On the Samples page, select Tutorial, and then click Open.
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| File Edit Mavigate Search Project Run  Window Help
E [52] welcome 32 iy <= 5 = @

%
A

Samples

This page contains references to samples of the Progress products that you installed on this instance of Eclipse. You can filter these references and group them by product, topic,
and level of complexity.

\

Eclipse and Other Samples

All Samples Complexity Tutorial

!I—ir;iigi-:?--frgrisa i:rﬂ%'js?l;?zgefoiir:gulrfd A This sample has been developed from the business requirement of an airfreight company. The
containsn;II the ne.éessa';buspiness terms and company loads cargo of various sizes and weights into containers, and then onto its aircraft. For
maps the rel-at'onships between the terms air safety, the_ company mu_st ensure that an aircraft is never loaded \o_vith oversizgd _and overweight
using the business rules. cargo, that will exceed an aircraft's capacity. A part of the flight plan involves verifying that no
safety or operational rules are violated. The company wants to improve the quality and efficiency

Tutorial - This sample describes the business of its flight-planning process by modeling and automating its business rules.
requirement of an airfreight company.

Intermediate

EDC Database Connectivity - This sample

demonstrates the use of Corticon's Enterprize

Database Connectivity (EDC) for accessing a Reference ID : Not available
database from rules.

Features : Progress Corticon Studio
GrandParent - This sample has been developed 9

to simulate a parent-child relationship or a list

of descendants. Sample Type : Sample

Insurance - This sample describes the business Topic : Writing Rules
requirement of a life insurance company.

OrderProcessing - This sample describes the Complexity : Getting Started

business requirement of a shipment company [¥]

for order processing. Size:64 KB ;
» Progress’
3. In the Import Projects window, click OK.
Import Projects —
| Following projects will be imported in your workspace. ; ; l
-
f Tuterial Select All

| Deszelect All
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Chapter 4: Get started with Rule Modeling

The sample rule project opens in Corticon Studio.

e workspace - Corticon Studio
File Edit MNavigate Search Project Run  Window Help

N RIS i Fl e
lf5 Proj... 532 = 08

58 v

=,
i@ Tutorial

&® Rule Operators 53 = 0 |z] Rule Statements £3

(= Attribute Operators
(= Entity/Association Operators

= General
= [ Properties &%

Property

<

= O X

Ganes) | @
E‘Welcome by = 8
= g B, =

i} Restore Welcome

Tutorial

This sample has been developed from
the business requirement of an
airfreight company. The company
loads carge of various sizes and
weights into containers, and then
onto its aircraft. For air safety, the
company must ensure that an aircraft
is never loaded with oversized and
overweight cargo, that will exceed an
aircraft's capacity. A part of the flight
= B8 plan involves verifying that no safety
or operational rules are violated. The
company wants to improve the
quality and efficiency of its flight-
planning process by modeling and
automating its business rules.

Note: The sample download provides the vocabulary you will use to hands-on create the files and the rules
for the project. The accompanying Tutorial-Done folder contains all the files that comprise the tutorial exercises
(including a slightly modified vocabulary) so that you can prove your work, or—if you just want to audit the

tutorial—click your way through the files.

16
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Define the Vocabulary

An important component of all rule modeling projects is the Vocabulary. The Vocabulary includes the terms,
called entities, referenced by the business rules. In our example, the Vocabulary would contain entities such
as “Cargo” and “Aircraft.” You can use Corticon Studio to define and edit Vocabularies.

In your project, you may be responsible for defining the Vocabulary or you may simply use an existing Vocabulary
that some else defines. In our example, we will use an existing Vocabulary that is part of the Tutorial sample.

To open the sample Vocabulary file, expand the Tutorial Rule Project, and then double-click Cargo.ecore:
[ Project Explorer 52 | [

=-Lg Tutorial
&= Tutorial-Done

. L-b Cargngcum

Progress Corticon: Basic Rule Modeling in Corticon Studio: Version 6

17



Chapter 5: Define the Vocabulary

[
File Edit MNavigate Search Project Vocabulary Run  Window Help
N RiS | | QB F Y F oo aEEKE % (kA 59 [
If5 Proje... 22 = B [g cargoecore 2 = 0 @Welcome 23 = 08
5 %5 v v Cargo Custom Data Types 0 E
vw;—:nil?uritaolrial-Done g ‘élaf:;& Data T:rrpe Ma... | Base Da.ta Type |E... ~ | Label | Value ~ (it Restore Welcome
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This sample has been
developed from the business
requiremnent of an airfreight
company. The company loads
cargo of various sizes and
weights into containers, and
then onto its aircraft. For air
safety, the company must
ensure that an aircraft is never
loaded with oversized and

&® Rule Operators 53 = g [E] Rule Statements &% = O overweight cargo, that will
exceed an aircraft's capacity. A

[= Attribute Operators part of the flight plan involves

(= Entity/Association Operators wverifying that no safety or
(7= General operational rules are violated.
The company wants to
[ Properties 53 ot - = |m_pr.0\rethe qual!t)r and )
efficiency of its flight-planning
Property Value process by modeling and

automating its business rules.

The Vocabulary opens its editor in the area where all the editors will do their work. A feature of the Eclipse
development environment lets you resize, move, and close tabs and panels to suit your needs. By closing the
Welcome pane and resizing other views, you get more work area.

¢

File Edit MNavigate Search Project Vocabulary Run  Window Help

D E @8] | QB Ao aBEKE b [idice]| BB
¥ Proje... 52 = B g Cargoecore 2 = 0
o5 v v Cargo Custom Data Types
v & Tutoria = Areroft Data Type N Base Data T Eta (= int Ex i Label Val
(= Tutorial-Done = Carge atat ;..rpeTa... asesta_ta ype Y... onstraint Expression A abel alue ~
[@ Cargo.ecore =] FlightPlan containerType ring es
v 07
&® Rule Operators 53 = 0O |Z] Rule Statements £3 = 0O
(= Attribute Operators
(= Entity/Association Operators
(= General
[ Properties &3 N E 3 =0

Property Value

Take a moment to explore the Rule Operators, which is the view panel in the lower left. Operators act on
elements in our Vocabulary like cargo, cargo weight, aircraft, aircraft type. Corticon Studio comes with a rich
set of operators for manipulating data, not unlike the Excel function library.
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& Rule Operators 53 = 0
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Build a Rulesheet

A Rulesheet is a spreadsheet structure where you enter Conditions (IF statements), Actions (THEN statements),

and values for them that define a rule in each column:

Figure 1: Conditions and Actions define a rule

¢ Cargoecore [ *Cargo.ers &2 =g
Conditions 0 1 3 -
a | AircraftaircraftType 747
b
C
d
e
f =
Actions < 10 Sl
Post Message(s) = =
A IAfrcraft.maxCargoWe\'ght | 200000 -ft
B
C
D
E -
Overrides
0 Rule Statements 2 = B8
Ref ID Post Alias Text -
o 1 Info If the aircraft is a 747, the maximum carrying capacity is 200000 E
< I »
Rulesheets contain sections for specific parts of rules. Sets of Conditions and Actions 9 that are tied

together by vertical columns form rules.

Each column is a rule. For example, the rule in column 1
cargo weight is 200,000’.

can be read as “if the aircraft is a 747, its maximum

Progress Corticon: Basic Rule Modeling in Corticon Studio: Version 6
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Chapter 6: Build a Rulesheet

This column provides the model or implementation of the rule statement 0 .

Let’s create some rules using our Vocabulary. To begin, we need to get a new Rulesheet in our project:

1. In Corticon Studio, right-click Tutorial and select New > Rulesheet.

[ Proj.. 22 [ElRule.. = B  [g Cargo.ecore 52
= <]1=="D_ | o =4 EE:] Cargg

=-ig &= Aircraft

e3> Tute I RYY [ Project..
o [3 Carg Go Into
| File
Copy Ctrl+C Iﬁ Eolder
Paste Chrl +4 _
3 Delete Delete g Rule Project
Rernowve from Context ]+l + Shift + D oo L€ Rule Vocabulary
Ao, | Ruleflow
— F2 BT
Lﬁ Ruletest
pxg Import...
i Export... ™} Example...
# | Refresh F5 [ Other... Ctrl+M

2. In the Create New Rulesheet wizard, enter Cargo as the Rulesheet name and click Next.

3. Ensure that Cargo.ecore (under Tutorial) is selected as the Vocabulary to associate with your new Rulesheet
and click Finish.

@ Create New Ruleshest O >

Rulesheet

Create a new Rulesheet

Enter or select the parent folder:

| Tutorial

B & D
> ﬁ Tuterial

File name: | Cargo

Advanced ==

< Back Meut = Cancel

The Rulesheet opens in Corticon Studio.
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| LEEIEIETE G
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| &5 Proje... 1 2] = 8 : E@ Cargo.ers 331
| =G v Conditions 0 1 2
~ I Tutorial d
| [= Tutorial-Done b
c
[¢ Cargo.ecore
| d
E Cargo.ers -
Actions <
| Post Message(s)
A
B
C
D
| Overrides
| @ Rule Operators 53 = O E] Rule Statements 53 % |
| v [= Attribute Operators - Ref | ID Post Alias Text
| [= Boolean
! [= Date <
= DateTime ) =
= Decimal [C] Properties 53 | |2 Problems
& Integer Rulesheet Rule Vecabulary: | /Tutorial/Cargo.ecore
= String hd
£ >

A Rulesheet is like a decision table or spreadsheet. You can extend Rulesheets to model any kind of business
logic—from simple to complex.
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Model the first rule

Let’s model the first rule: Cargo weighing <= 20,000 kilos must be packaged in a standard container.

Step 1—Defining the rule statement

Enter the plain-language business rule into the Rule Statements section of the Rulesheet as shown.

B¢ *Cargo.ers 2 = B8
Conditions 0 1 2 3 -

4

- o O n O o

Actions 4 }
Post Message(s)

i »

m O N W)

Overrides

0
(|

| Rule Statements &2  CJ Rule Messages

Ref ID Post Alias Text
|Cargo weighing <= 20000 kilos must be packaged in a standard container

i »
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Chapter 7: Model the first rule

Step 2—Define rule conditions

Let’s model the condition of our first rule—Cargo weighing <= 20,000. This condition can be represented as
Cargo.weight <= 20000.

1. Click the Rule Vocabulary tab, expand the Cargo entity, and then drag weight from the Vocabulary and drop
it in Row a of the Conditions pane.

QR. = = O [gcargoecore 5 *Cargo.ers i2 = d
= 7 Conditions 0 1 2 3 |4
4 I Cargo a_. Cargo.weight =
=l Aircraft b
4 = Cargo <
=] container d
=] manifestNumb € =
= volume f Actions < 1 b -
= weight Post Message(s) =
>~ flightPlan (Fligt A
& FlightPlan B
C
D
£ -
< UL} » Overrides
@ Rule Oper.. & = 0O 1 Rule Statements &2 = 8
Ref |ID Post Alias Text -
& General Cargo weighing <= 20000 kilos must be packaged in a standard container |=
& Attribute Operators
= Entity/Association Oy A
= Extended Operators < (LI} »

2. Next, we need to specify a value expression for cargo weight in cell 1a (row a, column 1). Enter <= 20000
in the cell. Note: Don’t use commas in value expressions because commas are used to indicate multiple
values in Corticon rule modeling.

L¢ Cargoecore @ *Cargo.ers 2

Conditions 0 1
a  Cargo.weight
b
C
d
e
f
Actions < [T

Post Message(s)

mOoOnN o>

Overrides

Step 3—Define rule actions

Now, we need to define the second part of the rule (Cargo weighing <= 20,000 kilos must be packaged in a
standard container). To do this, we define the rule action:

26 Progress Corticon: Basic Rule Modeling in Corticon Studio: Version 6



1. Drag and drop Cargo with volume >container from the Vocabulary and drop it in Row A of the Actions

QR. & — 0O

=
4 [ Cargo
=l Aircraft
4 = Cargo

=] container
= manifestNumb
= volume
= weight
>~ flightPlan (Fligt

&=l FlightPlan

< 1 »

R

¢ Cargo.ecore B8 *Cargo.ers =2

- QO N OTmW

m O N m >

2

Conditions 0 1
Cargo.weight <= 20000 -
Actions < L

Post Message(s)
Cargo.container

Overrides

2. Next, we need to specify a value expression for cargo container in cell 1A (row A, column 1). Select “standard”
in the drop-down menu in the cell. Note: The drop-down menu options were defined in the Vocabulary,
which we will edit later. This action assigns the value of “standard” to Cargo.container.

g Cargoecore @ *Cargoers &2

Conditions
Cargo.weight

a
b
C
d
e
f

Actions
Post Message(s)
Cargo.container

A
B
C
D
E

<= 20000

Overrides

Step 4—Link the rule statement to the rule

Now that we have defined the rule, we link the rule statement to the rule. The rule statement is used when the
rule is executed. If the conditions in the rule are met, the rule ‘fires’, triggering the rule action and sending the
rule statement as a message to the application that uses the rule.

To link the rule statement to the rule, enter the Rule Statement’s Reference number. This connects the Rule
Statement to the corresponding rule column in the Rulesheet. In our example, the rule is defined in column 1,
so enter 1 in the Reference column of the rule statement.

Progress Corticon: Basic Rule Modeling in Corticon Studio: Version 6
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Chapter 7: Model the first rule

68 *Cargo.ers 22 = B
Conditions 0 1 2 3 -
a Cargo.weight <= 20000 =
b
C
d
e
f =
Actions 4 L &
Post Message(s) =
A Cargo.container standard
B
C
D
E =
Overrides
[J) Rule Statements 22 &4 Rule Messages - 0
Ref ID Post Alias Text -
Cargo weighing <= 20000 kilos must be packaged in a standard container |=
4 11 »

The rule column is highlighted in orange, indicating that the rule is linked to the rule statement.
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Model the second rule

The first rule is now defined. Define the second rule—Cargo with volume > 30 cubic meters must be packaged
in an oversize container—in the same way.

1. Enter the rule in plain language in the Rule Statements section.
Drag volume from the Vocabulary to row b in the Conditions pane.
Specify the value expression for cargo volume in cell 2b (row b, column 2). Enter > 30 in the cell.

Define the action. Select oversize from the drop-down in cell 2A (row A, column 2).

o & 0D

Link the rule statement with the rule.

The final result should look like this:
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Chapter 8: Model the second rule

. =

L¢ Cargo.ecore £@ *Cargo.ers 2

Conditions 0 1 2 3
Cargo.weight <= 20000
Cargo.volume > 30

0

1 »

1

- O nNn T o

Actions ] 1 )
Post Message(s)
Cargo.container standard | oversize ~

1 »

(ull=MNall--] -

Overrides

0
a

2 Rule Statements &2

Ref ID Post Alias Text
1 Cargo weighing <= 20000 kilos must be packaged in a standard container
Cargo with volume > 30 cubic meters must be packaged in an oversize cont:

il »

-

Now, save your Rulesheet by selecting File > Save from the Corticon Studio menu bar.

When saved, Corticon Studio places a dash in the empty cells, meaning that the condition is ignored. The
conditions and actions in a column are “anded” together. For example, the logic in Rule 1 is modified to: “Cargo
weighing <= 20,000 kilos, regardless of volume, must be packaged in a standard container.”
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(¢ Cargo.ecore € Cargo.ers 2 =
Conditions 0 1 2 3
a |Cargoweight <= 20000 -
b Cargovolume - = 30
C
d
e
f
Actions 4 1 3
Post Message(s)
A Cargo.container standard
B
C
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E
Overrides
El Rule Statements 22 =
Ref ID Post Alias Text
1 Cargo weighing <= 20000 kilos must be packaged in a standard container
2 Cargo with volume = 30 cubic meters must be packaged in an oversize cont:
4 1 P

a

M| »

]

M| »

a
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1
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Post rule statements

Finally, you should post rule statements to a Vocabulary entity. This provides an audit trail during rule execution,
which you will see during rule testing. In our example, we post rule statements to the Cargo entity.

To post, first select the appropriate severity level from the drop-down in each rule statement’s Post column. In
this case, we select “Info”. Next, we select an Alias for each rule statement. The Alias defines what entity the
rule statement is posted to. In this case, we select “Cargo”, which is the only option, because our rule conditions
and actions only use Cargo.

When you post a rule statement, an icon appears in the Post Message(s) row of the linked rule column.

Progress Corticon: Basic Rule Modeling in Corticon Studio: Version 6
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Chapter 9: Post rule statements

(¢ Cargoecore @ *Cargo.ers 2 = 0
Conditions 0 1 2 3 -
a Cargo.weight <= 20000 - =
b Cargo.volume - > 30
c
d
€
f -
Actions < Ll P oA
Post Message(s) = = =
A Cargo.container standard oversize
B
(&
D
E -
Overrides
) Rule Statements &2 L f = B
Ref ID Post Alias Text -
1 Info Cargo Cargo weighing <= 20000 kilos must be packaged in a standard container |=
2 Info Cargo Cargo with volume > 30 cubic meters must be packaged in an oversize cont:
< 1] »
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10

Analyze rules

Now that we have finished modeling our rules, we should analyze our rules for logical errors. Often, initial
business rule specifications are ambiguous and incomplete. By ambiguous, we mean that the rules are conflicting
under certain scenarios. By incomplete, we mean that the rules fail to address all possible scenarios.

Before we automate our rules, it is critical to eliminate logical errors in order to ensure that our decision service
provides correct, consistent results. Corticon Studio provides unique and powerful features to help you ensure
that rules are complete and consistent.

Check for conflicts

Let’s begin by checking for conflicts in our rules:
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1. Ensure that the Rulesheet is open and that the Cargo.ers tab is selected.

¢ Cargo.ecore  B@ Cargo.ers 2 = 0
Conditions 0 1 2 3 &
a Cargo.weight <= 20000 - =
b Cargovolume - = 30
C
d
e
f -
Actions 4 1 P -
Post Message(s) E
A Cargo.container standard
B
C
D
E -
Overrides
El Rule Statements 22 - i
Ref ID Post Alias Text &
1 Cargo weighing <= 20000 kilos must be packaged in a standard container |E
2 Cargo with volume = 30 cubic meters must be packaged in an oversize cont:
4 1 r

2. Select Rulesheet > Logical Analysis > Check for Conflicts.
Rulesheet Run  Window Help

Logical Analysis ] Execution Sequence Diagram
Rule Column(s) ] Logical Dependency Graph
M Advanced View Clear Analysis Results
1_’ Hide Vocabulary Details =2 Check for Logical Loops
%@ Show Natural Language 45 Checkfor Completeness
Filters »
e , || Check for Conflicts
Localize... Enable Conflict Filter
[ Report.. Previous Conflict
Compare Rulesheets... Mex Cenflict
First Conflict
Last Conflict

If Corticon Studio detects conflicts, columns containing conflicting rules are shaded in pink. This indicates that
one or more conflicts exist between the shaded rules. The total number of conflicts is also displayed in a dialog
box. Click OK to dismiss the dialog box.
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[3 Cargo.ecore @ *Cargo.ers &3 =

Conditicns ] 1 2 3
a |Cargoc.weight <= 20000 -
b | Cargowolume - =30
c . .
d Progress Corticon Studio &
e
f £ M h
Actions (W Total conflicts detected: 1 |
Post Message(s) "_" £ EA
A |Cargo.container standard OVErsiZE
B
C QK
D
E
Owerrides
Rule Statements 73 % | =
Text Rule Marme Rule Link

Cargo weighing ==20000 kilos must be packaged in a standard container
Cargo with velume > 30 cubic meters must be packaged in an oversize container

Kl

Resolve conflicts

Sometimes, conflicts may not be immediately visible just by looking at the rules. This is because each rule is
actually made up of sub-rules (rules without dashes) and it is the sub-rules that are in conflict. To see these
sub-rules, select Rulesheet > Rule Column(s) > Expand Rules.

Rulesheet Run Window Help

Logical Analysis » |' - -
T Advance View
& Show Vocabulary Details {4 Collapse Rules
Q Show Matural Language E@ Compress Rules
Filters 4
Processing Mode » @3 Renumber Rules

Localize... —‘
|2 Report...

This helps you pinpoint the source of the conflict.
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g Cargo.ecore B *Cargo.ers

Conditions 0 11 1.2 13 21 2.2
a Cargo.weight <= 20000 <= 20000 <= 20000 <= 20000 = 20000
b Cargo.volume <= 30 = 30 null = 30 = 30
C
d
e
3
Actions 4 Ll
Post Message(s) v v v = =
A Cargo.container standard standard standard oversize oversize
B
C
D
E
Overrides
£l Rule Statements &2
Ref |ID Post Alias Text
1 Info Cargo Cargo weighing <= 20,000 kilos must be packaged in a standard container
2 Info Cargo Cargo with volume = 30 cubic meters must be packaged in an oversize container

Rule 1 is expanded into three columns, 1.1, 1.2, and 1.3, and rule 2 is expanded into three columns 2.1, 2.2,
and 2.3. The expansion shows all of the logical possibilities for each rule. Rule 1 states Cargo weighing <=

20,000 kilos, regardless of volume, must be packaged in a standard container. Corticon Studio recognizes that

there are three possible ranges for Cargo.volume (<=30, >30, and null), which we see in the expanded rules.

With the rules expanded, the source of the conflict becomes obvious. Scenarios with Cargo.weight <=20000

and Cargo.volume > 30 are in conflict, since they define mutually exclusive actions (rule 1.2 assigns a standard
container while rule 2.1 assigns an oversize container). To get your rules right, this conflict must be addressed.

To resolve the conflict, you can either change your original rules, or decide that one rule should override the

other. Let’'s implement the override:

1. Collapse your rules back to the original state by selecting Rulesheet > Rule Column(s) > Collapse Rules.

2. Override Rule 1 with Rule 2. In the Overrides cell in Rule 2, select the column number of the rule that you

want Rule 2 to override—in this case, Rule 1.

¢ Cargo.ecore E@ *Cargo.ers 32

Conditions
Cargo.weight
Cargo.volume

Actions
Post Message(s)
A Cargo.container

Owverrides

=
standard

2
=30
=
OVErSiZE
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3. Check for conflicts again by selecting Rulesheet > Logical Analysis > Check for Conflicts. You will see that
the conflict has been resolved. With the override, Rule 2 now means “Use oversized containers when volume
is >30, even when weight is <=20,000.”

Dismiss the dialog box by clicking OK. Save your Rulesheet. Click on the Save icon on the toolbar or choose
File>Save.

Check for completeness
Conflict is one form of logical error. Another form is incompleteness in our logic.

To see if our rules are complete, select Rulesheet > Logical Analysis > Check for Completeness.

Rulesheet Run Window Help

Logical Analysis » Executicn Sequence Diagram
Rule Column(s) » Logical Dependency Graph
[H Advanced View Clear Analysis Results

Va Hide Vocabulary Details

4
¥

h s Checkfor Logical Loops
L Show Matural Language

v Check for Completeness
Filters »
Tormeor i , | Check for Conflicts
Localize.., Enable Conflict Filter
[[E Report. Previous Conflict |
X Compare Rulesheets... Hest Conflict
First Conflict
Last Conflict

A message window opens informing us that the rules are incomplete. We missed some scenarios.

Progress Corticon Studio ﬁ

. . Completeness check has added 4 missing scenarios which have been
' automatically compressed in to 1 non-overlapping columns.

The completeness checking algorithm calculates the set of all possible combinations of values in all conditions.
The algorithm then compares this set of possible combinations to those already specified in the Rulesheet and
automatically inserts missing combinations of conditions as new columns. These new columns are shaded in
green.

In this case, Corticon Studio has added a new rule in column 3—where the cargo weighs > 20000 and the
cargo volume is less than or equal to 30. The completeness check adds condition values, but does not choose
actions—that is left to the rule modeler.

Click OK to dismiss the window.
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Resolve completeness errors

1. We begin by adding a new rule statement for Rule 3: Cargo weighing > 20,000 kilos, with volume <= 30
cubic meters, must be packaged in a heavyweight container. Note: Don’t forget to link the rule statement
with the corresponding column.

¢ Cargo.ecore B@ *Cargo.ers 53 = 8
Conditians 3 4 5 6 -]
a | Cargo.weight {= 20000, null}
b | Cargo.wvelume {<= 30, null}
C
d
(=
f -
Actions ﬂ b A
Post Message(s)
A Cargo.container
B
C
D
F =]
Overrides
|Z] Rule Statements &2 Comments [ Rule Messages = B8
Ref |ID Post Alias Text il
1 Info Cargo Cargo weighing <=20000 kilos must be packaged in a standard container
2 Info Cargo Cargo with volume = 30 cubic meters must be packaged in an oversize container
3 [Carge weighing > 20000 kilos with velume <=30 must be packaged in a heavyweight container o
<| | »
2. Define an action in rule cell 3A. In this case, select “heavyweight” as the container option.
g Cargo.ecore B¢ *Cargo.ers 53
Conditions 3 4 5
a | Cargo.weight f= 20000, null}
b | Cargowoclume f== 30, null}
C
d
e
.F
Actions ﬂ
Post Message(s)
A Cargo.container
B
C standard
o OVErSITE
F L
Owerrides [null
|5 Rule Staternents 3
Ref ID Post Alias Text
1 Info Cargo Cargo weighing <=20000 kilos must be packaged in a standard container
2 Info Cargo Cargo with volurne = 30 cubic meters must be packaged in an oversize contail
3 Cargo weighing =20000 kilos with volurne <=30 must be packaged in a heawy
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3. Post an Info message to the Cargo entity as we did for the first two rules in the Rulesheet.

Rule Statements 52 Comments [ Rule Messages

= 0
Ref |ID Post Alias Text ﬁ‘
1 Info Cargo Cargo weighing <=20000 kilos must be packaged in a standard container
2 Info Cargo Cargo with volume > 30 cubic meters must be packaged in an oversize container
3 Info Cargo weighing = 20000 kilos with volume <=30 must be packaged in a heavyweight container

-
4| | »

4. Select Rulesheet > Logical Analysis > Clear Analysis Results. This removes the highlighting in Rule 3.
Rulesheet | Run  Window Help

Rule Columnis) (] Logical Dependency Graph

[ Advanced View Bf Clear Analysis Results

Y Hide Vocabulary Details

3 Show Natural Language & Check for Logical Loops

Filters o M Check for Completeness
Processing Mode » @ Check for Conflicts
Localize..,

|| Report...

After you clear analysis results, your Rulesheet will ook like this.
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¢

File Edit Mavigate Search Project Ruleshest Run Window Help

I -E@iH| |
M@ V% (3@ | M FE B
ElRule. 3 = 8

- -

| w [ Cargo
| £ Aircraft
w = Cargo
== container
= manifestMumber
= needsRefrigeration

= volume
=] weight
3~ flightPlan (FlightPlan)
=] FlightPlan
@ Rule Operators 52 = 8

| = Attribute Operators
= Entity/Association Operators
= General

5. Run the completeness check again. The dialog box should indicate that the Rulesheet is complete.

Click OK in the dialog box.

LI N R - AR R R

E-X'E 1

Lg Cargo.ecore E@ *Cargo.ers 52

Conditions 0 1 2 3
a  Cargo.weight <= 20000 - = 20000
b Cargowvolume - =30 <= 30
C
d

Actions <

Post Message(s) EA EA EA
A Cargo.container standard oversize heavyweight
B
C

Overrides 1

[E] Rule Statements 3

Alias Text
Cargo Cargo weighing <= 20,000 kilos must be packaged in a standard container.

Cargo Cargo with volume = 30 cubic meters must be packaged in an oversize container.

Cargo Carge weighing > 20,000 kiles, with volume <= 30 cubic meters, must be
packaged in a heavyweight container.

[Quckncces]|

Rule Mame Rule L

£
[C] Properties 5% i
Rulesheet Rule Vocabulary: | /Tutorial/Tutorial-Done/Cargo.ecore Brows

Note: Although checking for completeness can identify rules that you should include in your Decision Service,

there may be situations where you don’t want a newly-added rule. In this case, you can just delete the rule.

Save your Rulesheet.

Check for logical loops

A third form of logical error is circular logic or loops. To check for this, select Rulesheet > Logical Analysis >

Check for Logical Loops.

42
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Rulesheet Run  Window Help

Logical Analysis » Execution Sequence Diagram
Rule Column(s) -] Logical Dependency Graph
B Advanced View Clear Analysis Results
V& Hide Vocabulary Details = Check for Logical Loops
%G Show Natural Language 4 Check for Completeness
Filters »
Pievesstag Msie y | Check for Conflicts
Localize... Enable Conflict Filter
[Z| Report... Previous Conflict
Compare Rulesheets.., Nex Cenflict
First Conflict

Last Conflict

You see the following result.

Mo logical loops detected)|

This is a very simple Rulesheet and contains no logical loops. Click OK in the dialog box to dismiss it. Note:
While unintended logical loops should be fixed, sometimes logical loops are a useful technique for implementing
rule logic that requires recursive reasoning.
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Test rule execution

The Analyze phase helped to ensure the logical integrity of our rules. The Test phase helps to ensure that our
rules give us the correct business results. Let’'s move on to testing.

First, we’re going to define a test case for each one of our rules by defining some input values and expected
results. Corticon Studio enables us to define our expected results, and then highlights any differences between
the actual test results and the expected results. The table below defines one test case for each rule in the

Rulesheet.
B *Cargo.ers &2

Conditions 0 1 2 3
a |Cargoweight <= 20000 - {= 20000, null}
b Cargovolume - =30 {<= 30, null}
C
d
e
f

Actions 4 i

Post Message(s) i i =
A Cargo.container standard oversize heavyweight
B
C
D
E

Overrides 1
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Test Case 1 Test Case 2 | Test Case 3
Input Values
Cargo.weight 1000 1000 30000
Cargo.volume 10 40 20
Expected Results
Cargo.container standard oversize Heavyweight
Rule that should fire Rule 1 Rule 2 Rule 3

For Test Case 2, we expect Rule 2 to override Rule 1. Even though the cargo weight is less than 20,000, which
also satisfies the condition of Rule 1, the cargo volume is greater than 30, so Rule 2 overrides Rule 1 and is
triggered.

Create a Ruletest file

To begin testing, we need to create a Ruletest file:

1. Select File > New > Ruletest.
Edit Mavigate Search Project Rulesheet Run  Window Help

New LSRN Y @ Rule Project
Open File... ™ Project...
Close Ctrl+W [ Rule Vocabulary
Close 4ll Chrl+Shift+W @ Ruleflow
[lﬁl] Cave Chrl+S Rulesheet
() Save Al Ctrl+ Shift+S (5 Folder
Rewert rﬁ Example...
Mave... ™ Other... Ctrl+N

2. In the Create New Ruletest wizard, check that the parent folder is Tutorial, and then enter Cargo as the file
name. Click Next.

46
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@ Create New Ruletest O =

Ruletest

Create a new Ruletest

Enter or select the parent folder:

| Tutorial

B
- g Tutorial

File name: | Cargo

< Back Net> | Finsh ||  Cancel

3. Ensure that Cargo.ers is selected as the Test Subject, and then click Finish.

@ Create New Ruletest O et

Ruletest
Select Test Subject

Runin Studic  Run against Server

By &
B¢ Cargo.ers
» [ Tutonal-Done

Next > Finish | | Cancel

The Ruletest file opens in Corticon Studio on a new testsheet, untitled_1, as shown.
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IFiIe Edit MNavigate Search Project Ruletest Run  Window Help

€
il | |
s I | o | &
F5 Proj.. 23 & = 0
SR =
v 1@ Tutorial

(= Tutorial-Done
[g Cargo.ecore
E Cargo.ers

‘¢ Cargo.ert

& Rule Operators 53 = 8

(= Attribute Operators
(= Entity/Asseciation Operators
(= General

| Q- =N 2 - yto o - -
B v @] m b e 9 |18

g Cargo.ecore E@ Cargo.ers ¢ Cargo.ert i3 |

= untitled_1

fTuterial/Cargo.ers Differences: 0

Input Qutput Expected

D Rule Statements &3 % | = 8
[ Properties &2 Y= 0
Ruletest Rule Vocabulary: | /Tuterial/Cargo.ecore Browse...

Testsheet

As you can see, your new Ruletest is associated with the appropriate Rulesheet. This ensures that your Ruletest

scenario will test the right rules.

Set up test cases

1. Drag the Cargo entity from the Vocabulary and drop it anywhere in the Input as well as the Expected panes

of the Ruletest.

ElRuev.. 32 = B  Lg Cargo.ecore Eg *Cargo.ers e *Cargoeert 32
'm ¥ | & untitled |
=) Cargo .
E Aircraft /Tutorial/Cargo.ers
- Cargo Input Output
|| CDI"It.EII"IEr 23 Cargo 1]
- manifesthumber | container
S volurne = manifestNumber
weight = volume
-3~ flightPlan (FlightPlan) L =) weight
=

FlightPlan

Differences: 0

E|§ Cargo [1]

= volume
=] weight

A4 Yr BH|

Expected

== manifestNumber
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Note: Cargo [1] on the Input and Expected panes represents a single ‘instance’ or ‘example’ of the Cargo
entity. Changes you make to any Corticon Studio file will cause an asterisk character to appear in the file’s
tab. This is a reminder to save the file.

2. Remove unneeded attributes by selecting them and pressing the Delete key. In our case, we remove
manifestNumber from both Input and Expected as it is not needed to test these rules.
[¢ Cargo.ecore B€ Cargo.ers e *Cargo.ert 2
untitled_1
/Tutorial/Cargo.ers
Input Output Expected

4 | Cargo [1] 4 | Cargo [1]
= container = container

= volume =l volume:

=l weight =l weight

3. Add test data for Test Case 1 to the TestSheet, as in this table.

Input Values
Cargo.weight 1000 1000 30000

Cargo.volume 10 40 20
Expected Results
Cargo.container standard oversize Heavyweight

Rule that should fire Rule 1 Rule 2 Rule 3
o

do this, double-click the terms weight and volume in the Input column to enter their values. Then do the
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same in the Expected column, entering the container value as

g Cargo.ecore @ Cargo.ers

untitled_1

€ *Cargo.ert 2 = 0

/Tutorial/Cargo.ers
Input
4 &= Cargo [1]
=l container
= volume [10]
=l weight [1000]

\

Expected
4 &= Cargo [1]
= container [standard]
= volume [10]
=] weight [1000]

Output

4. Enter the remaining test data based on the test cases in the table.

Input Values
Cargo.weight
Cargo.volume
Expected Results
Cargo.container

Rule that should fire

1000 1000 30000

10 40 20

Heavyweight
Rule 3

oversize

Rule 2

standard

Rule 1

You can duplicate the first test case by selecting Cargo [1], copying it, and then pasting it in the Input pane.
Then, modify the input values based on the test cases. Repeat this for the Expected pane. Use the tab key to
advance through the entry boxes. Specify values for container in the Expected pane --you can select these
values from the container drop-down list. Your Ruletest should now look like this:

50
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g Cargo.ecore @ Cargo.ers e *Cargo.ert ¥

| B untitled 1 |
/Tutorial/Cargo.ers
Input Output Expected
4 &= Cargo [1] 4 &= Cargo [1]
= container = container [standard]
= volume [10] = volume [10]
=] weight [1000] =] weight [1000]
4 &= Cargo [2] 4 &= Cargo [2]
= container = container [oversize]
= volume [40] = volume [40]
=] weight [1000] =] weight [1000]
4 H Cargo [3] 4 &= Cargo [3]
= container =l container [heavyweight]
= volume [20] = volume [20]
=l weight [30000] =l weight [30000]

The input column expects that all its container values are null. That is, if you click on container and enter nothing
you still set a value as illustrated for Cargo [1]:

Input
=& Carge [1]
..... == container []
..... m=| volume [10]
..... == weight [1000]
== Cargo [2]
..... B=| | container
..... = volume [40]
..... = weight [1000]

To correct this, click on a container [] and then right click to choose Set to Null.

Run the Ruletest and verify the results
Run the Ruletest by selecting Ruletest > Run All Tests.

Ruletest

Testsheet »
* Run All Tests
|Z| Report...

Remove Invalid Nodes

Running the Ruletest sends the data on the Input pane to the rules engine. The rules engine fires the appropriate
rules and displays the results in the Output pane. The first time rules are executed, they are automatically
compiled from the rule model into an optimized executable form, then deployed into the engine, which may
take a few seconds. Once deployed, the rules will execute much faster on subsequent tests.

Next, check the outcome of your test in the TestSheet's Output pane.
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[¢ Cargo.ecore B€ Cargo.ers

® *Cargo.ert 2

[ Rule Messages &2

= untitled_1
[Tutorial/Cargo.ers
Input Output Expected
4 = Cargo [1] 4 = Cargo [1] 4 = Cargo [1]
= container = container [standard] = container [standard]
= volume [10] = volume [10] = volume [10]
= weight [1000] = weight [1000] = weight [1000]
4 = Cargo [2] 4 = Cargo [2] 4 = Cargo [2]
= container = container [oversize] = container [oversize]
= volume [40] = volume [40] = volume [40]
= weight [1000] = weight [1000] = weight [1000]
4 = Cargo [3] 4 = Cargo [3] 4 = Cargo [3]
= container =\ container [heavyweight] = container [heavyweight]
= volume [20] = volume [20] = volume [20]
=] weight [30000] =] weight [30000] = weight [30000]

Severity Message Entity

Info Cargo with volume = 30 cubic meters must be packaged in an oversize c... Cargo[2]
Info Cargo weighing = 20,000 kilos, with volume <= 30 cubic meters, must be.. Cargo[3]
Info Cargo weighing <= 20000 kilos must be packaged in a standard container Cargol[l]

Any attributes that are altered by the rules, including the entities to which they belong, are shown in bold text
in the Output pane. Any unchanged attributes and values are displayed in normal style.

Messages shown in the Rule Messages pane are produced using the Post command in your Rule Statements.
Severity indicates whether a message contains information, warnings, or violations. Message contains the text
of the Rule Statement. Entity shows the entity to which this message is posted.

When we select the Cargo[1] entity within the Output pane, the first rule message is highlighted, showing the
audit trail of rules that fired for that entity (in this case only one rule fired for Cargo[1]).
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Use the Expected pane
(¢ Cargo.ecore £ Cargo.ers

) untitled 1 |

¢ *Cargo.ert &2

[Tutorial/Cargo.ers
Input
4 & Cargo [1]
=] container
=l volume [10]

=] weight [1000] =] weight [1000] =] weight [1000]
4 & Cargo [2] 4 ] Cargo [2] 4 & Cargo [2]
=l container =] container [oversize] =l container [oversize]
=l volume [40] =l volume [40] =l volume [40]
=] weight [1000] =] weight [1000] =] weight [1000]
4 = Cargo [3] 4 & Cargo [3] 4 = Cargo [3]
= container =| container [heavyweight] =] container [heavyweight]
=l volume [20] =l volume [20] =l volume [20]
= weight [30000] =] weight [30000] =] weight [30000]
_I Rule Statements & Rule Messages 2 =
Severity Message Entity
Info Cargo with volume > 30 cubic meters must be packaged in an oversize c.. Cargo[2]
Info Cargo weighing > 20,000 kilos, with volume <= 30 cubic meters, must be... Cargo[3]
Info Cargo weighing <= 20000 kilos must be packaged in a standard container Cargo[1]

Output

4 ] Cargo [1]
=l container [standard]
=l volume [10]

Expected
4 & Cargo [1]
=l container [standard]
=l volume [10]

So far, the actual results in the Output pane match the expected results in the Expected pane. Let’s look at
what happens when the output does not match expected results.

Let’'s change one of the test cases. In the Expected pane, change the container value in Cargo[2] to standard.

Run the test again. Your Ruletest should now look like this:

@ *CargoRules.ers ¢ Cargo.ecore @ *TestCargoRules.ert &2 = O
4= untitled_1
{Tutarial/CargoRules.ers
Input Output Expected
4 & Cargo [1] 4 = Cargo [1] 4 H Cargo [1]
= container = container [standard] = container [standard]
= volume [10] = volume [10] = volume [10]
=l weight [1000] =l weight [1000] =1 weight [1000]
4 = Cargo [2] 4 = Cargo [2] 4 & Cargo [2]
=l container =l container [oversize] =l container [standard]
=l volume [40] = volume [40] =l volume [40]
= weight [1000] = weight [1000] = weight [1000]
4 & Cargo [3] 4 = Cargo [3] 4 & Cargo [3]
= container =] container [heavyweight] =| container [heavyweight]
= volume [20] = volume [20] = volume [20]
=l weight [30000] =l weight [30000] =l weight [30000]
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Here we see that Cargo[2] and the container attribute are colored red in both the Output and Expected panes,
indicating that our Output results differ from our Expected results.

Be sure to change the container value of Cargo[2] in the Expected pane back to oversize and save the test for
future use by selecting File > Save.

Note: Corticon Studio highlights other types of differences as well. Unexpected entities in the Output pane are
highlighted in blue. Missing entities are highlighted in green in the Expected pane. Here’s an example:

€ *CargoRules.ers L¢ Cargo.ecare e TestCargoRules.ert %@ *Copy of TestCargoRules.ert % = i
4= untitled_1
/Tutorial/CargoRules.ers
Input Output Expected
4 = Cargo [1] 4 = Cargo [1] 4 = Cargo [1]
=l container =l container [standard] =l container [standard]
=l volume [10] =l volume [10] = volume [10]
= weight [1000] = weight [1000] = weight [1000]
4 | Cargo [2] 4 &= Cargo [2] 4 = Cargo [3]
=l container = container [oversize] =l container [heavyweight]
=l volume [40] = volume [40] = volume [20]
=1 weight [1000] =l weight [1000] =l weight [30000]
4 = Cargo [3] 4 = Cargo [3] 4 B Aircraft [1]
=l container =l container [heavyweight] = aircraftType
=l volume [20] =l volume [20] = maxCargoVolume
=l weight [30000] =l weight [30000] = maxCargoWeight
= tailNumber

54
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Iterate through the lifecycle again

12

Rule modeling is an iterative process. As your business needs change, you may need to make changes to
your rules. Let’s see how easy it is to do this in Corticon Studio by adding, analyzing, and testing a new rule

in our Rulesheet.

Model _
e L\
e ~
/7 N\
/ \
Scope |- - - -—--| Discover Progress’ Analyze
Corticon’
N /
“ /
-~ rd
W _&
Test [---- »---- Deploy
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A
Collect
Cargo

Initial Rules:

Package Ship
Cargo Cargo

e Cargo weighing <= 20,000 kilos must be packaged in a standard container
e Cargo with volume > 30 cubic meters must be packaged in an oversize container

Added after Completeness Check:
e Cargo weighing > 20,000 kilos, with volume <= 30 cubic meters, must be packaged
in a heavyweight container

New Rule (to add now):
eCargo requiring refrigeration must be packaged in a reefer container

Let’s

begin by adding a rule statement for the new rule.

Add a new rule statement

Switch back to your Rulesheet by clicking the Cargo.ers tab. If you closed it earlier, reopen it by double-clicking
the file inside the Rule Project Explorer pane.

Cg Cargo.ecore  B@ Cargo.ers 2 % Cargo.ert = 0
Conditions 0 1 2 3 4 5|
a Cargo.weight <= 20000 - {= 20000, null} 3
b Cargo.volume - =30 {<= 30, null}
C
d
e
f
g [~
Actions < | I P
Post Message(s) | = = E
A Cargo.container standard oversize heavyweight
B
C
D
E
F -
~
Overrides 1
Rule Statements &2 [ =
Ref |ID Post Alias Text o
1 Info Cargo Cargo weighing <= 20000 kilos must be packaged in a standard containe = |
2 Info Cargo Cargo with volume = 30 cubic meters must be packaged in an oversize cc
3 Info Cargo Cargo weighing = 20,000 kilos, with volume <= 30 cubic meters, must be
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Enter the new Rule Statement—Cargo requiring refrigeration must be packaged in a reefer container. This will
guide us when we model the new rule.

[ Rule Statements 22 2 Rule Messages - B
Ref ID Post Alias Text Rule
1 Info Cargo Cargo weighing <= 20000 kilos must be packaged in a standard container E|
2 Info Cargo Cargo with volume > 30 cubic meters must be packaged in an oversize container
3 Info Cargo Cargo weighing = 20,000 kilos, with volume <= 30 cubic meters, must be packaged in a ..

|Cargo reguiring refrigeration must be packaged in a reefer container |

To model this rule, we need to edit the Vocabulary. First, we need to add a new attribute to the Cargo entity
to define whether the Cargo requires refrigeration or not (let’s call this needsRefrigeration). Second, we need
add “reefer” as another possible selection option for the container attribute.

Open and edit the Vocabulary

1. Click the Vocabulary tab, Cargo.ecore tab. If you closed it, open it again by selecting Cargo.ecore from the
Recent File list at the bottom of the File menu or double-click the file in the Rule Project Explorer pane. The
Vocabulary opens in the Vocabulary editor.

2. Let's add a Boolean attribute named needsRefrigeration:

a. In the Vocabulary editor in the upper right pane, right-click Cargo and choose Add Attribute and then
Boolean from the submenu.

(¢ Cargo.ecore 52 E@ Cargo.ers "¢ *Cargo.ert

=] Carge Basic Properties
== |rcraﬂ: Property Mame
=-E Cetiby Marne
= Flightf of Cut rits From
=/ Copy
3L Delete
[E] Report...
€ Add Association... Date
. #=| Datetime
‘-, Find References Decimal
-“
Refactor... p— =eime
| Int
7 Comment... e
String
Localize... = Time

b. Define the attribute name by double-clicking the default attribute name value (Attribute_1) and changing
it to needsRefrigeration.
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g *Cargo.ecore 52 | @ Cargo.ers
=2 Cargo

@ Aircraft
=R=| Cargo
----- == container
.../ manifestMumber
/™| needsRefrigeration

- volume

-] weight

w-E= FlightPlan

¢ *Cargo.ert

b

Basic Properties

Property Mame Property Value
Attribute Name needsRefrigeration
Data Type Boolean
Mandatory Mo

Maode Base

3. Add “reefer” as another allowable type of container:

a. Select the container attribute

and note the Data Type: containerType. This is a custom data type that

defines a set of allowable values for container (an enumerated

(¢ *Cargo.ecore 2 E@ *Cargo.ers '@ Cargo.ert = 0
4 [ Cargo Property Name Property Value
= Aircraft Attribute Name container
4 5 Cargo Data Type |containerType =
= container Mandatory No
Mode Base

=] manifestNumber

=] needsRefrigeration

=] volume

=l weight

>~ flightPlan (FlightPlal
- & FlightPlan

-y—-

b. To define custom data types,
open book icon—in this case

[ *Cargo.ecore 2 | E@ *Cargo.ers

you must first click on the “root” node of the Vocabulary, denoted by the

=

*e Cargo.ert g

4|21 Cargo

- &2 Aircraft

4 (= Cargo
=] container
=l manifestNumber
=l needsRefrigeration
= volume
=l weight
#- flightPlan (FlightPlai

- & FlightPlan

Custom Data Types

s

Data Type .. Base Data .. Enumer.. Constraint.. Label Value

containerT... String Yes

m
m
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c. Click the containerType entry. This will display the enumerated set in the rightmost

(@ *Cargo.ecore 2 E@ *Cargo.ers @ Cargo.ert = 0
4 [ Cargo Custom Data Types
& Aircraft '
4 5 Cargo Data Type .. Base Data.. Enumer.. Constrai.. Label Value -
= container |containerT... |  String Yes standard ‘standard’
oversize ‘oversize'

=] manifestNumber

=] needsRefrigeration

= volume

=l weight

> flightPlan (FlightPlan)
= FlightPlan

heavyweight ‘heavyweight'

d. Add “reefer” as both a Label and a

(¢ *Cargo.ecore 2 E@ *Cargo.ers @ *Cargo.ert - 0
4 QU Cargo Custom Data Types

- =1 Aircraft '

4 £ Cargo Data Type .. Base Data.. Enumer.. Constrai.. Label Value -
= container containerT... | String Yes standard 'Istandérd"
= manifestNumber _ | oversize . oversize |z
. ] ] heavyweight ‘heavyweight
=l needsRefrigeration [ reefer | ‘reefer
=l volume
=] weight
>~ flightPlan (FlightPlan)

=l FlightPlan

4. Save the Vocabulary by selecting File > Save and close the Vocabulary Editor pane.

Custom data types are a powerful capability that helps you define a Vocabulary that matches how you think
about your business.

Model the new rule

Now that the Vocabulary contains the new terms required by the new rule, let's model the new rule—Cargo
requiring refrigeration must be packaged in a reefer container. When you are done, your Rulesheet should
look like this:
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(¢ Cargo.ecore £ *Cargo.ers 2

Conditions

Cargo.weight
Cargo.volume
Cargo.needsRefrigeration

FrQ -~ QO n T o

Actions <
Post Message(s)
Cargo.container

Mudiuli=dail--d

Qverrides

Be sure to define the Reference link from the Rule Statement to column 4 and add Post and Alias as shown

here.

E@ Cargo.ers 22

Conditions

Cargo.weight
Cargo.volume
Cargo.needsRefrigeration

T =~ m an oo

Actions < [u

Post Message(s)
Cargo.container

N ImD|IO|m| >

Overrides

e *Cargo.ert

0 1
<= 20000

111]
=
standard

11!
=
standard

[l Rule Statements 2 &2 Rule Messages

Ref ID Post Alias
1 Info Cargo
2 Info Cargo
3 Info Cargo
4

Text

Cargo weighing <= 20000 kilos must be packaged in a standard container
Cargo with volume > 30 cubic meters must be packaged in an oversize container
Cargo weighing > 20,000 kilos, with volume <= 30 cubic meters, must be packaged in

> 30

&=
oversize

> 30

=
oversize

3 4

{> 20000, null} -
{<= 30, null} -
- T

=
heavyweight reefer -~

3 4
{> 20000, null} -
{<= 30, null} -
- T
&= =

heavyweight reefer

Info Cargo requiring refrigeration must be packaged in a reefer container

(| I
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Analyze the new rule
Whenever we add or change our rules, we should re-analyze.

Let’s start by checking for conflicts. You can either select Rulesheet > Logical Analysis > Check for Conflicts
or click the Check for Conflicts button

b

that appears right below the menu bar. As you can see, adding the new rule has caused three new conflicts,
one with each of our three existing rules.

¢ *Cargo.ecore E@ *Cargo.ers 52 g *Cargo.ert

Conditions 0 1 2 3 4
a (Cargo.weight <= 20000 - = 20000, null} -
b  Cargo.wvelume - = 30 {== 30, null} -
€ (Cargo.needsRefrigeration - - - | T
d
e
.F

Actions 1

Post Message(s) B 1 1 1
A | Cargo.container standard OVErsizE heavyweight recefe
E
C Progress Corticon Studic ﬂ
D
E

[0] Total conflicts detected: 3 !

=] Rule Statermne

Ref ID

1 oK must be packaged in a standard container

2 meters must be packaged in an oversize contain
3 Info~ [Cargo | Cargo weighing = 20000 kilos with volume < =30 must be packaged in a heavyw
4 Info Carge Cargo requiring refrigeration must be packaged in a reefer container

You can step through multiple conflicts, and filter the Rulesheet to view only the conflicting rules, using the
buttons to the right of the Conflict Check button.

D & L Q0w

Note that Rules 1, 2, and 3 each define a specific container type for cargo based on weight and volume, while
Rule 4 defines the container type based on whether the cargo needs refrigeration. The conflict occurs because
a cargo load that requires refrigeration may also trigger Rules 1, 2, or 3.

Progress Corticon: Basic Rule Modeling in Corticon Studio: Version 6 61



Chapter 12: Iterate through the lifecycle again

Note: Let us assume that reefer containers are only available for standard and heavyweight loads, but not for
oversize loads. So, let’s set Rule 4 to override rules 1 and 3, and set Rule 2 to override Rules 1 and 4.
Remember, you can select multiple values in the override cell by holding down the Ctrl key.

After you have made these changes, your Rulesheet looks like this:

(¢ Cargo.ecore B8 Cargo.ers 2 @ *Cargo.ert

Conditions 0 1 2 3 -
a Cargo.weight <= 20000 - {> 20000, null} -
b Cargo.volume = > 30 {<= 30, null} =
¢ Cargo.needsRefrigeration - - - T
d
e
f
g

Actions < Ll

Post Message(s) & & & |
A Cargo.container standard oversize heavyweight reefer
B
€
D
E
F
~

Overrides {1, 4} TSI ~

Next, let’s check for completeness by selecting Rulesheet > Logical Analysis > Check for Completeness.

Pragress Corticon Studio E

f Rulesheet is complete.
Mo new rules have been added.

o]

As you can see, the Rulesheet is complete. Click OK in the dialog box and save the Rulesheet file.

Run the Ruletest again

The last step is to modify your test case to test the new rule.

1.

Open Cargo.ert.

2. Copy and paste Cargo[1] to create Cargo[4], in both the Input and Expected panes.
3.
4

. In both panes, set the value of needsRefrigeration to “true”.

Drag and drop the needsRefrigeration attribute from your Vocabulary onto both Cargo[4] entities.
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5. In the Expected pane, change the value of container in Cargo[4] to “reefer”.

6. Run the test. Your Ruletest should now look like

® TestCargoRules.ert 2

| untitled 1 |
file:/C:;/Users/asengupt/Progress/Developer Studio 4.3/workspace/Tutorial/CargoRules.ers
Input Output Expected
4 & Cargo [2] - ] + 4 Cargo [2]
=l container =l container [oversize] =l container [oversize]
=l volume [40] =l volume [40] =l volume [40]
= weight [1000] = weight [1000] = weight [1000]
4 & Cargo [3] 4 &= Cargo [3] 4 & Cargo [3]
=l container = container [heavyweight] = container [heavyweight]
=l volume [20] =l volume [20] =l volume [20]
= weight [30000] = weight [30000] = weight [30000]
4 &= Cargo [4] = R= Cargo [4] = R= Cargo [4]
=l container =l container [reefer] =l container [reefer]
= needsRefrigeration [true] = needsRefrigeration [true] = needsRefrigeration [true]
= volume [10] = volume [10] = volume [10]
= weight [1000] = weight [1000] = weight [1000]

this:
As you can see, the actual results match the expected results.

Congratulations! You have now completed two full iterations of the Corticon decision service development
lifecycle and understand the basic concepts of rule modeling, analysis, and testing in Corticon Studio.

To learn more rule modeling techniques, take the Advanced Rule Modeling Tutorial.

m
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