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Introduction to Corticon rule modeling

This set of topics describes the core of Corticon. Here you construct the logic and patterns in vocabularies that
are assembled in row-and-column rule sheets where the diverse operators enable spreadsheet layouts of

readable rule patterns. The modeling topics are supported by guides to the modeling language and a quick
reference to the user interface's basic tooling functions.
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Chapter 1: Introduction to Corticon rule modeling
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Build the Vocabulary

This section describes the concepts and purposes of a Corticon Vocabulary. You see how to build a Vocabulary
from general business concepts and relationships.

Depending on your point of view, a Vocabulary represents different things and serves different purposes. For
the rule modeler, the Vocabulary provides the basic elements of the rule language—the building blocks with
which business rules are implemented in Corticon. For a systems analyst or programmer, a vocabulary is an
abstracted version of a data model that contains the objects used in those business rules implemented in
Corticon.

A vocabulary serves the following purposes:

* Provides terms that represent business “things.” Throughout the documentation, these things are referred
to as entities, and the properties or characteristics of these things as attributes. Entities and their attributes
in underlying data sources (such as tables in a relational database or fields in a user interface) can be
represented in the Vocabulary.

* Provides terms that are used to hold temporary or transient values within Corticon (such as the outcome
of intermediate derivations). These entities and attributes usually have a business meaning or context, but
do not need to be saved (which are referred to as persistent) in a database, or communicated to other
applications external to Corticon. An example of this might be the following two simple computational rules:

1. itemSubTotal is equal to the product of item Count and itermPrice

2. orderTotal is equal to the sum of all item=ubTotals

Inthese tworules, i t enSubTot al is the intermediate or transient term. You may never use i t enSubTot al
by itself; instead, you may only create it for purposes of subsequent derivations, as in the calculation of
order Tot al in rule #2. Because a transient attribute may be the result of a very complicated rule, it may
be convenient to create a Vocabulary term for it and use it whenever rewriting the complex rule would be
awkward or unclear. Also see the note on Transients.

Progress Corticon: Rule Modeling: Version 6.2 13



Chapter 2: Build the Vocabulary

* Provides a federated data model that consolidates entities and attributes from various enterprise data
resources. This is important because a company's data may be stored in many different databases in many
different physical locations. Progress believes that rule modelers should not be concerned with where data
is, only how it is used in the context of building and evaluating business rules. The decision management
system should ensure that proper links are maintained between the Vocabulary and the underlying data.
This concept is called abstraction—the complexities of an enterprise's data storage and retrieval systems
were hidden so that only the aspects relevant to rule writing are presented to the rule modeler.

* Provides a built-in library of literal terms and operators that can be applied to entities or attributes in the
Vocabulary. This part of the Vocabulary, the lower half of the Vocabulary window shown in Figure 1: Operator
Vocabulary on page 14, is called the Operator Vocabulary because it provides many of the verbs (the
operators ) needed for business rules. Many standard operators such as the mathematical functions ( +, -,
*, /) and comparator functions (<, >, =) as well as more specialized functions are contained within this portion
of the Vocabulary. See the Rule Language Guide for descriptions and examples of all operators available,
as well as detailed instructions for extending the library.

Figure 1: Operator Vocabulary

@@ Rule Operators &3 = B

w [= Attribute Operators
= Boolean
= Date
= DateTime
= Decimal
[= Integer
[= 5tring
= Time
w [= Entity/Association Operators
= Collection
[= Entity
[(= Sequence
s [ General
(= Functions
[= Literals

* When XML messaging is used to carry data to and from the rules for evaluation, data must be organized
in a predefined structure that can be understood and processed by the rules. A schema supplies the contract
for sending data to and from a Corticon Decision Service. An XML schema, generated directly from the
Vocabulary, accomplishes this purpose. This schema is called a Vocabulary-Level service contract and
details can be found in the Deployment Guide.

Scope

An important point about a Vocabulary: there does not need to be a one-to-one correlation between terms in
the Vocabulary and terms in the enterprise data model. In other words, there may be terms in the data model
that are not included in or referenced by rules. Such terms do not need to be included in the Vocabulary.
Conversely, the Vocabulary may include terms (such as transient attributes) that are used only in rules. These
terms do not need to be present in the data model. Two guiding principles:

14
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Build a Vocabulary by hand

If the rule modeler wants to use a particular term in a business rule, then that term must be part of the
Vocabulary. Terms can exist only within the Vocabulary. These are the transient attributes that were
introduced previously.

If a rule produces a value that must be retained, persisted, or otherwise saved in a database (or other means
external to the rules), then that Vocabulary term must also be present in the enterprise data model. There
are many methods for linking or mapping these Vocabulary terms with corresponding terms in the data
model, but a discussion of these methods is technical and is not included in this manual.

There are two basic starting points for building a Vocabulary: construct one, or generate one from a REST or
database source.

For details, see the following topics:

Build a Vocabulary by hand
Populate a Vocabulary from a Datasource
Extend a Vocabulary

TestYourself questions for Build the vocabulary

Build a Vocabulary by hand

An alternative to generating a vocabulary is to create one by hand. Creating a vocabulary by hand requires
more effort then generating one, yet has the potential advantage of forcing you to carefully consider the elements
to include in your vocabulary.

The first step in creating a Vocabulary is to collect information about the specifics of the business problem you
are trying to solve. This step usually includes research into the more general business context in which the
problem exists. Various resources may be available to you to help in this process, including:

Interviews—The business users and subject matter experts are often the best source of information about
how business is conducted. They may not know how the process is supposed to work, or how it could work,
but in general, no one knows better how a business process or task is performed than those who actually
perform it.

Company policies and procedures—Any written policies and procedures are an excellent source of
information about how a process is supposed to work and the rules that govern the process. Understanding
the gaps between what is supposed to happen and what actually happens can provide valuable insight into
problems.

Existing systems and data sources— Systems address specific business needs, but needs often change
faster than systems can keep up. Understanding what the systems were designed to do versus how they
are actually used often provides clues about the core problems. Also, business logic contained in these
legacy systems often captures business policies and procedures (the business rules!) that are not recorded
anywhere else.

Forms and reports—Even in heavily automated businesses, forms and reports are often used extensively.
These documents can be very useful for understanding the details of a business process. Reports also
illustrate the expected output from a system, and highlight the information users require.

Analyze the chosen scenario or existing business rules in order to identify the relevant terms and the relationships
among these terms. Statements that express the relevant terms and relationships are called facts, and Progress
recommends developing a Fact Model to more clearly illustrate how they fit together. A simple example shows
you the creation of a Fact Model and its subsequent development into a Vocabulary for use in Corticon Studio.

Progress Corticon: Rule Modeling: Version 6.2
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Step 1: Design the Vocabulary

Example

An air cargo company has a manual process for generating flight plans. These flight plans assign cargo
shipments to a specific aircraft. Each flight plan is assigned a flight number. The cargo company owns a small
fleet of three planes: two Boeing 747s and one McDonnell-Douglas DC-10 freighter. Each airplane type has a
maximum cargo weight and volume that cannot be exceeded. Each airplane type also has a tail number that
identifies it. A cargo shipment has characteristics like weight, volume and a manifest number.

Assume that the company wants to build a system that automatically checks flight plans to ensure that no
scheduling rules or guidelines are violated. One of the many business rules that needs to be checked by this
system is:

| 1. An aircraft must not carry a cargo shipment that exceeds its maximum cargo weight, h

Step 2: Identify the terms

Identify the terms (entities and attributes) for our Vocabulary by circling or highlighting those nouns that are
used in the business rules you want to automate. Example on page 16 is marked up:

An air cargo company has a manual process for generating flight plans. These flight plans assign|cargo
shipments to a specific| aircraft) Each[flight plan is assigned a| flight number| The cargo company owns a small
fleet of three planes: two Boeing 747s and one McDonnell-Douglas DC-10 freighter. Each airplane type|has a
maximum cargo weight|/and|volume|that cannot be exceeded. Each airplane type also has altail number|that
identifies it. A cargo shipment has characteristics like|weight| volume|and amanifest number,

Step 3: Separate the generic terms from the specific

Why circle aircraft and not the names of the aircraft in the fleet? It is because 747 and DC-10 are specific
types of the generic term aircraft. The type of aircraft is an attribute of the generic aircraft entity. Several cargo
shipments and flight plans can exist. Like the specific aircraft, these are instances of their respective generic
terms. For the Vocabulary, you identify the generic (and therefore reusable) terms. But, ultimately, you need
a way to identify specific cargo shipments and flight plans from within the set of all cargo shipments and flight
plans. Assigning values to attributes of a generic entity accomplishes this goal, discussed later.

Step 4: Assemble and relate the terms

None of the circled terms exists in isolation. They all relate to each other in one or more ways. Understanding
these relationships is the next step in Vocabulary construction. The following facts are observed or inferred
from the example:
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* An aircraft carries a cargo shipment.

* Aflight plan schedules cargo for shipment on an aircraft.
* A cargo shipment has a weight.

* A cargo shipment has a manifest number.

* An aircraft has a tail number.

* An aircraft has a maximum cargo weight.

e A 747 is atype of aircraft.

Notice that some of these facts describe how one term relates to another term; for example, an aircraft carries
a cargo shipment. This type of statement usually provides a clue that the terms in question, aircraft and cargo
shipment, are entities and are two primary terms.

Also notice that a fact “has a” relationship. For example, an aircraft “has a” tail number, or a cargo “has a”
weight. This type of relationship usually identifies the subject (aircraft) as an entity and the object (tail number)
as an attribute of that entity. By continuing the analysis, the Vocabulary contains 3 main entities, each with its
own set of attributes:

Entity: Aircraft

Attributes: aircraft type, max cargo weight, max cargo volume, tail number
Entity: Cargo

Attributes: weight, volume, manifest number, packaging

Entity: FlightPlan

Attributes: flight number

Step 5: Diagram the Vocabulary

Using this breakdown, sketch a simple Fact Model that illustrates the entities and their relationships, or
associations. In the Fact Model, entities are rectangular boxes, associations between entities are straight lines
connecting the entity boxes, and entity-to-attribute relationships are diagonal lines from the associated entity.
The following illustration is the resulting Fact Model:

weight
walume
manifesthumber
packaging
Cargn
aircratType
mass argoWeight
maxZamgovolume
schewules tail M um ber
schedles
FlichtP lan Ajrcratt
fligghtt umber
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A unified modeling language (UML) class diagram contains the same type of information, and may be more
familiar to you:

Cargo
&weight | Double
olume : Double
&rranifestMumber ; String
Epackaging : String

Aircraft
FlightPlan EtailMumber : String

- = &aircraftType  String
SlightNumber : String BprraxCargoyWeight : Double

&rnaxCargovolume ; Double

It is not a requirement to construct diagrams or models of the Vocabulary before building it in Corticon. But, it
can be very helpful in organizing and conceptualizing the structures and relationships, especially for very large
and complex Vocabularies. The BRMS Fact Model and UML Class Diagram are appropriate because they
remain sufficiently abstracted from lower-level data models that contain information not typically required in a
Vocabulary.

Step 6: Model the Vocabulary in Corticon Studio

The next step is to transform the diagram into your Corticon Vocabulary. This can be done in Corticon Studio
using its built-in Vocabulary Editor.

In Corticon Studio, choose New > Rule Project. Click the Rule Project, and then choose New > Vocabulary.
Create the entities, attributes, and associations that were defined in the diagram.

Note: See "Vocabulary topics" in the Quick Reference guide for complete details on building a Vocabulary.

The naming conventions for the entities and attributes will be used in the Vocabulary:

¢ Allattributes in our Vocabulary must have a data type specified. These data types can be any of the following
common data types: String, Boolean, DateTime, Date, Time, Integer, or Decimal.

¢ Attributes are classified according to the method by which their values are assigned. They are either:
* Base: Values are obtained directly from input data or request message

¢ Transient: Created, derived, or assigned by rules in Studio.
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Note:

Transient attributes carry or hold values while rules are executing within a single Rulesheet. Because
XML messages returned by a Decision Service do not contain transient attributes, these attributes and
their values cannot be used by external components or applications. If an attribute value is used by an
external application or component, then the attribute must be a base attribute.

To show the rule modeler which attributes are base and which are transient, Corticon Studio adds an
orange bar to transient attributes, as shown for packDat e:

= Cargo
==| container
m=| manifesthNumber
= packDate
= volume
m=| weight
3~ flightPlan (FlightPlan)

XML response messages created by Corticon Server will not contain the packDat e attribute.

It is a good idea to use a haming convention that distinguishes transient attributes from base attributes.
For example, you could start a transient attribute's name witht _ such ast _packDat e. Do not use
names that are cryptic. The intent is to express the names in terms that are understood by business
users as well as developers.

* Associations between entities have role names that are assigned when you build the associations in the
UML class diagram or Vocabulary Editor. Default role names simply duplicate the entity name, with the first
letter in lowercase. For example, the association between the Car go and Fl i ght Pl an entities would have
a role name of flightPlan as seen by the Car go entity, and cargo as seen by the Fl i ght Pl an entity. Roles
are useful in clarifying context in a rule. A topic that covers this in more detail in the Scope chapter.

* Associations between entities can be directional (one way) or bidirectional (two way). If the association
between Fl i ght Pl an and Ai r cr af t were directional (with Fl i ght Pl an as the source entity and
Ai rcr af t asthe target), you would only be able to write rules that traverse from Fl i ght Pl anto Ai rcraft,
but not the other way. This means that a rule can use the Vocabulary term
flightPlan.aircraft.tail Number butcannotuseaircraft.flightPlan.flightNunber.
Bidirectional associations allow you to traverse the association in either direction, which allows you more
flexibility in writing rules. Therefore, Progress strongly recommends that all associations be bidirectional
whenever possible. New associations are bidirectional by default.

¢ Associations also have cardinality, which indicates how many instances of a given entity can be associated
with another entity. For example, in the air cargo scenario, each instance of Fl i ght Pl an will be associated
with only one instance of Ai r cr af t , so there is a one-to-one relationship between Fl i ght Pl an and
Ai r cr af t . The practice of specifying cardinality in the Vocabulary deviates from the UML class modeling
technique because assigning cardinality can be viewed as defining a constraint-type rule. For example, a
f1i ght Pl an schedules exactly one ai r cr af t and one car go shipment is a constraint-type business
rule that can be implemented in a Corticon Studio as well as embedded in the associations within a
Vocabulary. In practice, however, it may often be more convenient to embed these constraints in the
Vocabulary, especially if they are unlikely to change.

* Another consideration when creating a VVocabulary is whether derived attributes must be saved (or persisted)
external to Corticon Studio, for example, in a database. It is important to note that while the structure of
your Vocabulary may closely match your data model (often persisted in a relational database), the Vocabulary
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is not required to include all of the database entities/tables or attributes/columns, especially if they will not
be used for writing rules. Conversely, the Vocabulary may contain attributes that are used only as transient
variables in rules and that do not correspond to fields in an external database.

* Finally, the Vocabulary must contain all of the entities and attributes needed to build rules in Corticon Studio
that reproduce the decision points of the business process being automated. This process will most likely
be iterative, with multiple Vocabulary changes being made as the rules are built, refined, and tested. It is
common to discover, while building rules, that the Vocabulary does not contain all the necessary terms.
But, the flexibility of Corticon Studio permits the rule developer to update or modify the Vocabulary
immediately, without programming.

The following figure shows the vocabulary modeled in Corticon Studio:

Figure 2: Vocabulary Window in Corticon Studio

(@ Cargo.ecore 2 - O
v (2 Cargo Basic Properties A
v _|f|rcraf't . Property Mame Property Value
=| aircraftType Attribute Mame aircraftType
=] maxCargoVolume Data Type String
== maxCargoWeight Mandatory Mo
== tailMumber Mode Basze
—£ flightPlan (FlightPlan)
v = Cargo

==| container

= rmanifestfumber

== yolume

== weight

3~ flightPlan (FlightPlan)
w =] FlightPlan

== flightNumber

}— aircraft (Aircraft)

-€ cargo (Cargo)

Populate a Vocabulary from a Datasource

Often you have data sources that you want to use as the basis for your rule modeling that might have many
tables, each with many columns. You could transcribe each data source's schema to create a Vocabulary, yet
the ability to populate the Vocabulary quickly from the schema would expedite the process dramatically.

When you use this built-in Vocabulary generation utility, Corticon sets up the name patterns and defines the
data types and associations as best it can. It is important that you review the Vocabulary against the source
schema, to validate that the results are correct.

Step 1: How Datasources are transformed into a Corticon
Vocabulary

The following are the relationships between relational Datasources and Corticon Vocabulary elements are:
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Relational database Corticon Vocabulary
Schema Vocabulary
Table Vocabulary: Entity
Table Column or Field Vocabulary: Attribute
Relationship between Tables Vocabulary: Association

After you connect to a Datasource and import its metadata, you can constrain the tables and attributes that
will be evaluated. Then, the internal algorithm makes its best effort to populate the Vocabulary.

Assuming that you are creating a new Vocabulary, these are the steps it takes:

1. For each selected Table in the Datasource, create a new Entity in the Vocabulary.

2. For each Column in the Table:
a. Create a new Attribute in the Entity.
b. Determine the best Corticon data type for the Attribute by referring to the column's data type information.
c. If the column is part of the Table's primary key, then mark the Attribute as part of the Entity identity.

3. After all Tables and Columns are processed, Associations are created for each foreign key for each table
(if the source and target tables are both mapped in the Datasource).

The creation process tries to be complete and accurate, but it has limited abilities:

¢ Columns that are referenced by foreign keys are not added as Attributes.

* Tables that do not have any valid columns are not created (such as, Association middle tables or Sequence
tables).

* The data type for an attribute is evaluated in this order: Datetime, Time, Date, Decimal, Integer, String, and
Boolean. Some Corticon data types might not get picked for attributes because of an overload of possible
mappings (such as, Date and Time could always be created as Datetime). Note that these decisions are
derived from data when data is in a REST source that has no schema.

Step 2: The Vocabulary generation process for RDBMS sources on page 21 shows the procedure for populating
a new Vocabulary.

Step 2: The Vocabulary generation process for RDBMS sources

Relational databases have well-structured schemas that declare every element's data type. The following steps
in Corticon Studio populate a new Vocabulary from a relational database Datasource. For an example, use
the Patient/Treatment schema that was created in SQL Server from SQL statements in the Data Integration's
ADC Connectivity sample.

To generate a Vocabulary from a relational data source:
1. In Corticon Studio, create a new Rules Project named GenMed.
2. In the new project, create a Vocabulary named GenMed.

3. Open the Vocabulary in its editor, and then select the menu command Vocabulary > Add Datasource >
Add ADC Datasource.

4. Define the Datasource name as Patient Data. Connect to SQL Server database PatientRecords. Enter
credentials, and the click CONNECTION Test:
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Customn Data Types | CQuery | Patient Data

METADATA MAPPING | COMMECTION | DATASOURCE
|'i‘| Import | | X Clear 3 Clear E, Test m Delete

Datasource Mame: | Patient Data |

Description:

Database Server: | Microsoft SOL Server “

URL: | jdbeiprogress:sqlserver,//localhost:1433; databaseMame=PatientRecords

Authentication | Basic —

Password; | =

Catalog Filter |

Username: | =3 |

Schema Filter: |

Note: You might want to add a Schema Filter value, such as dbo, to constrain the results of the next step.

5. Click METADATA Import, and then choose the option to choose the tables you want to use. For this
example, choose just the two dbo tables, as shown:
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¢

' Import Database Metadata
| What do you want to import?

Table Marne A
PatientRecords.dbo. CORTICON_ADC_WRITE_DEFS

PatientRecords.dbo. CORTICOM_BATCH_READ

PatientRecords.dbo.Patient

PatientRecords.dbo. Treatment

PatientRecords.sys.all_columns

PatientRecords.sys.all_chjects

PatientRecords.sys.all_pararmeters

PatientRecords.sys.all_sql_modules

PatientRecords.sys.all_views W

K=

Select All Deselect All

< Back Mext = Cancel

and click Finish.

6. Select Vocabulary > Populate Vocabulary From Datasource:
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Vocabulary  Run  Window Help
%1 Add Domain
| Add Entity

Add Attribute

Add Association...

Find References

Refactor...

Add Datasource
Datasource Configuration File
Add Decument Mapping

Populate Vocabulary From Datasource

Set to Read Only
Vo Show Vocabulary Details

Localize...
5] Report..

Export W5DL...
Export X50...

7. Choose the Patient Data Datasource. If there were several Datasources defined, choose them one at a
time for this process. In this example, there is only one. Click Next.

8. A wizard opens to let you review the Datasource prior to creating the Vocabulary elements, where you can
select the Tables and Columns that create Entities and Attributes. In the following image, the tree was

expanded:

24
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e: C =..='.=.-..':.=.'. ary from Database Metadata

O
| Select the vocabulary elements to create [
From the datasource metadata below, select the tables and columns
| to be added to the vocabulary as entities and attributes,
w [»]-=0 PatientRecords
w [»]£3 dbo
v []Ef Patient
B dob datetime2
E gender varchar
[ /2 patientld bigint
E patientMame varchar
B region warchar
[] = Treatment
v [ Treatment
E approved bit
E medicalCode warchar
41 /2 patientld bigint
B providerld bigint
E treatmentDate date
[ 42 treatmentld bigint [
|
Select All Deselect All [[] Create Domains for Catalog and Scl -
@' < Back Mext = Cancel

9. Click Finish. The Vocabulary is generated, as shown:
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[.& *GenMed.ecore &3 [3 Medical.ecore

Datasource: | ADC -

w 2] GenMed
w 29 Patient

== patientld *

== doh

== gender

== patientMName

=5 region

=& treatment (Treatment)

w 5 Treatment

== treatmentld *
=5 approved

== medicalCode
=5 patientld

== providerld

== treatmentDate
3= patient (Patient)

26
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Step 3: The Vocabulary generation process from REST sources

REST sources are usually not as clearly structured as relational databases. Some provide a schema, but
generally they do not. REST sources can conform to a relational database schema when Corticon uses the
Progress® DataDirect® Autonomous Rest Connector to access REST sources. The REST connector maps the
JSON in a REST source to a relational database schema, and then translates SQL statements to REST API
requests. These steps in Corticon Studio populate a new Vocabulary from the REST Datasource used in the
REST connectivity sample from the Data Integration guide. The REST source has no schema; its data looks

this:

1 -

2~ "rezults”

3 -

- "procedureCode”: “BS120ZZ"
G- "rates": |

6~ )

7 "startDate": "2815-1-1",
& "endDate": "2818-6-1",

=] "rate™: ©.85
1@
11 ~
12 "startDate": "2818-6-2",
13 "endDate" "2818-12-31",
14 "rate”: @.8
15
16
17
18 ]
19

To generate a Vocabulary from a REST data source:
1. In Corticon Studio, create a new Rule Project named GenRates.

. In the new project, create a Vocabulary named GenRates.

2
3. Open the Vocabulary in its editor, and then select Vocabulary > Add Datasource > Add REST Datasource.
4

. Define the Datasource connection for the URL

https://bj 361 9ki 66. execut e- api . us- east - 2. anazonaws. com pr od/ Rei nfour senent Rat e?pr ocedur eGde=B512022

as shown, and then click CONNECTION Test:
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Custorn Data Types | REST Service

MAPPING SCHEMA COMMECTION | DATASCOURCE
¥ Clear ¥ Discover |'£| Import Export Clear E Test m Delete

Datasource Mame: | REST Service

Description:

REST URL: | https://bj36i%kib6.execute-api.us-east-2.amazonaws.com/prod/ReimbursementRate |

Authentication | Mone V|
CQuery Parameter Default Value Type
procedureCode B5120Z7 URL

URL

5. Click SCHEMA Discover. If your REST source has a schema, or is one that you exported in an earlier

processing of this source you could import it now. For this source, you need to let the Progresse DataDirect®
Autonomous Rest Connector map the JSON in the REST source to a relational database schema, and then
translate SQL statements to REST API requests.

6. Select Vocabulary > Populate Vocabulary From Datasource

28
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Vocabulary  Run  Window Help
%1 Add Domain
| Add Entity
Add Attribute ]

Add Association...

Find References

Refactor...

Add Datasource H
Datasource Configuration File »
Add Document Mapping »

Populate Vocabulary From Datasource

Set to Read Only
Vo Show Vocabulary Details

Localize...

5] Report..

Export W5DL...
Export X50...

7. Choose the REST Service Datasource. If there were several Datasources defined, choose them one at a
time for this process. In this example, there is only one, REST Service. Click Next.

8. A wizard opens to let you review the Datasource prior to creating the Vocabulary elements, where you can
select the Tables and Columns to create as Entities and Attributes. Here, the tree was expanded for
REST _DATA, the primary table that was unnamed so it was given this default name. You can see links
between tables to all the other tables at the bottom of the table.
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®

| Select the vocabulary elements to create

From the datasource metadata below, select the tables and columns to be added
to the vocabulary as entities and attributes,

w [0 AUTOREST

v [71 [ RATES
E ENDDATE Date
(4] 42 POSITION Integer
E RATE Double
[] /2 REST_DATA_PROCEDURECODE VarChar
E STARTDATE Date

v [ REST_DATA
[+] /2 PROCEDURECODE VarChar
o RATES

Select All Deselect All [] Create Domains for Catalog and Schema

@' < Back Mext > Cancel

9. Click Finish. The Vocabulary is generated, as shown:

Datasource: | REST Service "

w [7] GenRates
« £ RATES
=5 POSITION *
=5 REST_DATA_PROCEDURECODE *
== EMDDATE
== RATE
=5 STARTDATE
3= rEST_DATA (REST_DATA)
w 25 REST_DATA
== PROCEDURECODE*
—& rATES (RATES)

The Primary Key in RATES is POSI Tl ON, a standard that ARC uses to ensure keys are unique, plus the
REST DATA PROCEDURECODE, the default name of the primary entity. The Primary Key in the REST_DATA
entity is the single primary key, PROCEDURECCODE
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Here is an association:

g GenRates.zcore 2 | Ligh Medical.ecore

Datasource: | REST Service « | Basic Properties
. Property Mame Property Value
GenRat
v _Er;;_l_:; Association Reole Mame rEST_DATA
V= - . Source Entity Mame RATES
=5 POSITION Target Entity Name REST_DATA
== REST_DATA_PROCEDURECODE*  Cardinalities ‘a1
== ENDDATE Mavigability Bidirectional
== RATE Mandatory Mo
=5 STARTDATE REST Service Datasource Properties
2= rEST_DATA (REST_DATA) Join Expression AUTOREST.RATES.REST_DATA_PROCEDURECODE=AL
v 5 REST_DATA
=5 PROCEDURECODE*
=& rATES (RATES)

Step 4: Verify and update the generated Vocabulary

Produce aVocabulary Report

The import of Datasource metadata to build a Vocabulary is a processed through a best-effort algorithm. You
should produce a Vocabulary report to review the entity names, attribute names and their data types, and the
implied associations.

Adding and deleting

You can delete any entity (which deletes all its attributes) and any attributes and associations. Be careful not
to delete primary keys. The effect of deletions in the Vocabulary are local. The deletions do not affect the
Datasource. You can add attributes, and because the metadata you imported was not deleted, you can re-add
a deleted attribute and bind it to the column in the Datasource.

Doing updates from a Datasource is not a synching operation. There is no provision for removing metadata
that is no longer in the Datasource.

Refactoring names

You can rename any entity and attribute even if it is a just a case change. For example, you can refactor dob
with DOB. It is important that you refactor, not rename, so that other instances of the name in the Vocabulary
such as associations are also updated.

If you repopulate the Vocabulary from the Datasource, then the name you entered is retained while it is still
logically the Datasource column name.

Note: MS Dynamics as a Datasource: Some table names in Dynamics might map to an unexpected name.
For example, a Case table might become an Incident entity by default on the initial import.
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Data types

The algorithm in the import makes a best effort to map the Datasource's data type to a corresponding Corticon
data type. The data type for an attribute is evaluated in this order: Datetime, Time, Date, Decimal, Integer,
String, and Boolean. Some Corticon data types might not get picked for attributes because of an overload of
possible mappings (such as, Date and Time could always be created as Datetime). Note that these decisions
are derived from data when data is in a REST source that does not have a schema. After import, you can revise
the data type, for example when you have custom data types that apply constraints, or date of birth imports as
Datetime when your rules want just Date, or when "fli ght _nunber": 55 is imported as an integer data
type when you want it as a String,

Mandatory

Whether an attribute is mandatory is set by you. It is not changed on a re-import.

Associations

The metadata from the Datasource often provides correct associations. When you use multiple Datasources,
you need to create the associations between entities. In all cases, review your associations.

Transients

You can add transients. If you change an imported attribute to a transient, then its binding to its Datasource
column is dropped.

Foreign keys

When if both the source and target table are mapped in the Datasource, then an association is created for
each foreign key for each table.

Domains

You might need multiple domains. If you use REST Datasources, then you need to rename the existing domains
before importing a new one.

Extend aVocabulary

After a Vocabulary is defined, you can extend the design by customizing data types to enforce certain values
and constraints, use multiple domains, and implement inheritance.

Custom Data Types

Corticon uses seven basic data types: Boolean, Decimal, Integer, String, DateTime, Date, and Time. An attribute
must use one of these types. You also have the option of creating custom data types that “extend” any one of
these basic seven.

You define and maintain Custom Data Types in a Vocabulary by selecting the Vocabulary name in the tree
view.

Data Type Name

When defining a custom data type, you must give it a name with no blank spaces. The name must comply with
standard entity naming conventions (see the Quick Reference Guide for details), and must not overlap (match)
any of the base data types, any other custom data type names, or the names of any Vocabulary entities.
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Base Data Type
The selection in this field determines which base data type the custom data type extends.

You already used this feature in the custom data type cont ai ner Type, a St ri ng, in the Basic Rule Modeling
Tutorial. The following figure lists its labels and values.

Figure 3: Vocabulary Editor Showing the Custom Data Type containerType

[¢ Cargo.ecore &2 =g
] Cargo Custom Data Types

=1 Aircraft

=l Cargo Data Type Mame  Base Data Type  Enumeration Constraint Expression = Label Value -

=1 FlightPlan String Yes standard 'standard’
oversize 'oversize'

heavyweight | 'heavyweight'

reefer ‘reefer’

Enumeration or Constraint Expression?

Enumeration—When the Enumeration for a Custom Data Type is set to Yes, as shown in the preceding
figure, the Constraint Expression field is disabled, and the Label and Value columns are enabled.

Constraint Expression—When the Enumeration for a Custom Data Type is set to No, the Constraint
Expression field is enabled, and the Label and Value columns are disabled.

The following sections explore each of these features.

Constraint Expressions

When you want to prompt Rulesheet and Ruletest designers to use a specific range of values for an attribute,
a constraint expression will validate entries when the associated Ruletest runs.

Constraint expressions are optional for non-enumerated Custom Data Types, but if none are used, then the
Custom Data Type probably is not necessary because it reduces to a base attribute with a custom name.

All Constraint Expressions must be Bool ean expressions: they must return or resolve to a Boolean value
oft rue or f al se. The supported syntax is the same as Filter expressions with the following rules and
exceptions:

* Use val ue to represent the Custom Data Type value.
¢ Logical connectors such as and and or are supported.
* Parentheses can be used to form more complex expressions

* The expression can include references to Base and Extended Operators which are compatible with the
Base Data Type chosen.

* No Collection operators can be referenced in the expression.

* There should be no references to nul | . This is because nul | represents a lack of value and is not a real
value. The Constraint Expression is intended to constrain the value space of the data type, and expressions
such as attribute expr essi on <> nul | do not belong in it. An attribute that must not have a null value
can be designated by selecting Yes in its Mandatory property value.

The following are typical Constraint Expressions:
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Constraint Expression Meaning
value > 5 Integer values greater than 5
value >=10.2 Decimal values greater than or equal to 10.2
value in (1.1..9.9] Decimal values between 1.1 (exclusive) and 9.9
(inclusive)

value in ['1/1/2014 12:30:00 PM’..’1/2/2019 11:00:00 |DateTime values between ‘1/1/2014 12:30:00 PM’

AM") (inclusive) and ‘1/2/2019 11:00:00 AM’ (exclusive)

value in ['1:00:00 PM'./2:00:00 PM’] Time values between ‘1:00:00 PM’ (inclusive) and
‘2:00:00 PM’ (inclusive)

value.size >= 6 and (value.indexOf(1) > O or String values of minimum 6 characters in length that

value.indexOf(2) > 0) contain at leasta 1 or 2

How to use non-enumerated Custom Data Types in Rulesheets and Ruletests

Non-enumerated custom data types use Constraint Expressions and do not cause Rulesheet drop-down
lists to become populated with custom sets. Also, manually entering a cell value that violates the custom data
type's Constraint Expression is not prohibited in the Rulesheet. For example, in the following figure,

wei ght Range is defined as a hon-enumerated custom data type with Base Data Type of Deci nal .

Figure 4: Non-enumerated Custom Data Types

Customn Data Types

Data Type Mame | Base Data Type | Enumeration Constraint Expression
weightRange Decimal Mo value < 2000

Then, after assigning it to the Vocabulary attribute Car go. wei ght , it is used in a Rulesheet Condition row as
shown:

Figure 5: Using Custom Data Types in a Rulesheet

Q customDataTypeFxamples.ers 52 | %@ customDataType.ert

Conditions 1
a cargouweight 300000
b

Actions L4

Post Message(s) A
A
B

Cwverrides

[Z] Rule Statements 23

Ref I Post Alias Text
1 Viclation |cargo 300,000 exceeds the COT constraint
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Notice in the preceding figure that the 300000 entry violates the Constraint Expression of the custom data
type assigned to Car go. wei ght, but does not turn red or otherwise indicate a problem. The indication comes
when data is entered for the attribute in a Ruletest, as shown:

Figure 6: Violating a Custom Data Type's Constraint Expression

Q custom DataTypeExam ples.ers @ customDataTypeert 53

untitled_1
|'RulesTutorial/customDataTypeExamples.ers

Input Output
w = cargo [1]
= manifestfumber
= packaging
= volume
= weight [300000]

Notice that the small yellow warning icon & indicates a problem in the attribute, entity, and both Ruletest tabs.
Such an error is hard to miss. Also, a Warning message will appear in the Problems tab (if open and visible)
as shown. If the Problems tab is closed, you can display it by selecting Window > Show View > Problems
from the Studio menubar.

Figure 7: Violating the Constraint Expression of a Custom Data Type

(5| Rule Statements g Problems &3

4 errors, 1 warning, 0 others

3 Errors (4 itemns)
w & Warnings (1 item)

Description Resource Path Location

t, Value 300000 does not pass constraint validation: value < 200000,  custernDataType.ert  /RulesTutorial carge [1].weight

A Warning does not prevent you from running the Ruletest. However, an Error, indicated by a small red icon
B, will prevent the Ruletest execution. You must fix any errors before testing.

Enumerations

Enumerations are lists of strictly typed unique values that are the valid values for each attribute that is assigned
the custom data type name as its data type. These lists also prompt Rulesheet and Ruletest designers to use
a specific list of values. Enumerated lists, often referred to as enums, can be maintained directly in the
Vocabulary, or retrieved and updated from a data source.

Each item list can be partnered with a unique label that you select in Rulesheets and Ruletests.

How enumeration labels and values behave

Before you start setting up and using enumerations, you should get acquainted with labels and values.

Note: Itis important that you determine whether you want to use labels, because changing a set of enumerations
later to add or remove the labels data will affect any Rulesheets and Ruletests that use that custom data type's
enumerations as you can observe in this topic.
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Chapter 2: Build the Vocabulary

At the Vocabulary root, you created a String enumeration with only values. The base data type can be any
Corticon data type except Boolean. Every line requires a unique entry of its type, and the list must have no
blank lines from the top down to the last line.

The following examples are String values. They can contain spaces and most other characters. It needs to be
set off in plain single quotation marks. If you enter or paste text with the delimiters, they are added for you.
Like this:

Custom Diata Types | Database Access

Data Type Mame Base Data.. Enum.. = Label Walue *
colorLabeled String Yes ‘red’
| colorUnlabeled String Yes ‘blug’

If you want to use labels, then the label is always a String of any alphanumeric characters but cannot contain
spaces. Each must be unique and must have a corresponding value. Even when you use labels, the values
must be unique.

Custorn Data Types | Database Access

Data Type Mame EBase Data.. Enum.. = Label Yalue -
| colorLabeled String Yes red ‘Crimscn’
colorUnlabeled String Yes blue ‘Cerulean’

Set d ove. col or to use the col or Unl abel ed data type:

[g simple.ecore 32 | @ *ballGlove.ers e *Enumerations.ert = O
a [Z] Simple Property Mame Property Value
a =] Ball Attribute Mame color
= color Data Type colorUnlabeled
= size Mandatory Mo
Mode Base
4= Glove
= color
= cize
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Extend a Vocabulary

SetBal | . col or to use the col or Label ed data type:

¢ simpleecore 57 6@ *ballGlove.ers ¢ *Enumerations.ert = 0O
a [Z] Simple Property Mame Property Yalue
4= Ball Attribute Name color
F=| color Data Type colorLabeled
| size Mandatory Mo
4 = Glove Maode Base
= color
= cize

When you create a Rulesheet, the list offered at Al contains the label (Bal | . col or = red), while the list
offered at B1 contains the value in qoutes (d ove. col or="red").

Conditions 0 1 2 3 -
a Ballsize 1 2
b Glovesize 1 2
Actions i T o
Post Message(s) G4 ¥
A | Bal