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Tutorial - Modeling Progress Corticon Rules
to Access a Database using EDC

In the Basic Rule Modeling and the Advanced Rule Modeling tutorials, you learned how to develop and test
Corticon rules using a range of Corticon Studio features. You learned how to model rules that processed input
data and returned output data.

In many cases, you may want the rules to retrieve data from a database, process it, and/or write data to the
database. For example, suppose you wanted to model a rule that receives an aircraft tail number in an incoming
request message, and retrieves details about the aircraft type from a database. Or, suppose you wanted to
model a rule that writes a record of each flight plan to a database.

Corticon’s Enterprise Data Connector (EDC) enables rules to perform read and write operations on data in a
database. In this tutorial, you will learn how to use EDC to model rules that:

* Read data from a database
* Add or update data to a database
* Delete data from a database

This tutorial is designed for hands-on use. We recommend that you install Corticon Studio, and then follow the
instructions and illustrations in the tutorial. This tutorial is based on Corticon 7.0.

How database elements map to Vocabulary elements

For rules to read or write to a database, the Vocabulary elements used in the rules must be mapped to elements
in the database. The mapping is typically done by an integration developer. However, as a rule modeler, it is
useful for you to understand how these elements are mapped.

A relational database is a set of tables. Each table corresponds to an entity in a Vocabulary. A table contains
a set of records. Each record is a row in the table. A record is like an entity instance in a Ruletest—it is a set
of data values. Columns in the table correspond to attributes in the entity.
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|
Primary kKey Column |
Aircraft Table

N111A 150000 2000
Row/ | N2228 Ti7 200000 7500
Record [

MN333C 747 150000 2000

FlightPlan Table

Primary ; flightNumber | Aircraft_tailNumber Foreign Key
Key

N111A
F222 N222B
F333 N333C

Each table has a primary key which uniquely identifies records in the table. The primary key is one of the
columns in the table. For example, each Aircraft record could be uniquely identified by its tailNumber, while
each FlightPlan record could be identified by its flightNumber. Each table can also have a foreign key which
associates its records with records in a different table. The foreign key is usually the primary key of the other
table. For example, the FlightPlan table could have a foreign key named Aircraft_tailNumber, which associates
its records with records in an Aircraft table. The relationship between two tables corresponds to an association
between two entities in the Vocabulary.

Finally, every database has a schema. A database schema is a blueprint of the database structure. The schema
is like the Vocabulary tree. Along with other information, the schema contains the names of tables in the
database, the column names, the primary key columns of each table, and information about how the tables
are related.

This table summarizes how Vocabulary elements map to database elements:

Entity Table

Attribute Table column
Association Table relationship
Vocabulary Database schema
Entity instance Row or record

Typically, as a rule modeler you are not responsible for mapping the Vocabulary to the database. This is done
by an integration developer. Once the mapping is configured, your rules will automatically access the database.
It is important for you to understand how your rules will affect the database. You should coordinate with the
integration developer who is responsible for setting up the database and mapping the Vocabulary.

In this tutorial, you will model rules that read and write to a database. Before you can do this, you will need to
set up the environment by performing tasks normally performed by an integration developer—such as installing
the database and configuring mapping between the Vocabulary and the database. Don’t worry, we will walk
you through all the steps to set up the environment.
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Setting up the tutorial

Before you work on each scenario, you need to set up your environment for the tutorial. You must:

Install Microsoft SQL Server 2019, Developer Edition
Install Microsoft SQL Server Management Studio (SSMS)
Configure Microsoft SQL Server 2019, Developer Edition

Download and import a sample Corticon rule project

Note: EDC can work with a number of relational databases such as Oracle, Progress OpenEdge, IBM DB2,
MySQL, and Microsoft SQL Server. This tutorial uses Microsoft SQL Server 2019, Developer Edition.

Step 1: Installing Microsoft SQL Server 2019 Developer and SQL Server Management
Studio (SSMS)

Microsoft SQL Server Developer is a version of SQL Server that is free to use and distribute.

Note: There are several videos on the web that walkthrough the SQL Server 2019 installation process. They
give you a step-by-step look at the process.

Follow these steps to download, install, and configure SQL Server 2019 Developer and the recommended
SQL Server Management Studio (SSMS) software:

1.

Browse to https://www.microsoft.com/en-us/evalcenter/evaluate-sql-server-2019 .

2. Download the free EXE edition installer.
3.
4

. Typically, accept all the default options and locations. Proceed through all the installer panels.

Launch the downloaded package, SQL2019- SSEI - Eval .
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5. On the last panel, choose Install SSMS, to open its browser page. There, click Download SSMS, and then
click Download SQL Server Management Studio. Run SSM5- Set up- ENU. exe, its installer.

6. When completed, launch SQL Ser ver

7. Launch C:\ SQL2019\ Eval uati on_ENW SETUP. EXE

a. Choose Installation.

b. Choose New SQL Server standalone installation...

c. Proceed through the panels.

2 o T

On the Database Engine Configuration panel:

Managenment Studi o 20. Click Install.

On the Product Key panel, specify the free edition Developer.
On the Feature Selection panel, choose Database Engine Services, and then click Next.

On the Instance Configuration panel, choose Default instance.

a. Select Mixed Mode (SQL Server authentication and Windows authentication)

b. In the Enter Password and Confirm Password fields, enter

sql server 2019

This password is for a default administrator user named sa as will be used in the sample's

connections.

e. Click Next on the remaining panels, and then click Close to exit the wizard.

You’ve now installed SQL Server Developer and its tools. The SQL Server Developer database engine

starts up automatically.

Step 2: Configuring Microsoft SQL Server Developer

Corticon wants to connect to a database through TCP/IP on a designated port. Configure SQL Server for that

in these steps:

1. Choose Start > SQL Server 2019 Configuration Manager.

2. Expand SQL Server Network Configuration in the left pane and select Protocols for SQLEXPRESS.

3. Right-click TCP/IP in the right pane, and then select Enabled:

& Sql Server Configuration Manager O X
File Action View Help
S ol 4 3= H
‘@ SQL Server Configuration Manager (Local) Protocol Name Status
B sQL server Services U~ Shared Memory Enabled
_E_ SQL Server Network Configuration (32bit) ¥~ Named Pipes Disabled
% SQL Native Client 11.0 Configuration (32b|| ., TCP/P Enabled
v _E_ SQL Server Network Configuration
B Protocols for MSSQLSERVER
% SQL Native Client 11.0 Configuration

In the TCP/IP Properties window, click the IP Addresses tab and scroll to the bottom:
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r
TCP/IP Properties |2 [
IP Addresses

TCP Port -
B w7

Active Yes

Enabled Mo

IP Address ul

TCP Dynamic Parts 0

TCP Port
B 1rs

Active Yes

Enabled Mo

IP Address 127.001

TCP Dynamic Parts 0

TCP Port
B 19

Active Yes

Enabled Mo

IP Address fed0:ne0:0:0:0%12

TCP Dynamic Parts 0 L

TCP Part 3
B ran

TCP Dynamic Parts 0

T m
TCP Port
TCP port

0K ] l Cancel ] l Apply ] [ Help
b

4. In the IPAIl section’s TCP Port field, enter 1433, click Apply, and then click OK.

5. Restart SQL Server Express by selecting SQL Server Services in the left pane, right-clicking SQL Server
(MSSQLSERVER) on the right, and then choosing Restart< as shown:

Sql Server Configuration Manager = O X

File Action View Help

o 7 E= 00 ) = @®

‘@ SQL Server Configuration Manager (Local) Name State
| SOL Server Services 13 SQL Server (MSSQLSERVER Running
_B_ SQL Server Network Configuration (32bit) GSQL i Stopped
» 8 sqL Native Client 110 Configuration (32b FarsaL Stopped
)
» 4 sQL Server Network Configuration Stop PP
- B sqL Native Client 11.0 Configuration Pause
Restart
Properties
Help
| e —

Restart (stop and then start) selected service.
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Step 3: Creating a database

Next, you will create a database named Transportation. Later, you will generate a schema for the database
from a Corticon Vocabulary.

Follow these steps to create the database:
1. Launch SQL Server Management Studio by starting SQL Server Management Studio 20.

2. Inthe Connect to Server window, select SQL Server Authentication in the Authentication setting, enter
sa in the Login field, and your password in the Password field. This sample assigned sql server 2019.
Click Connect.

3. Right-click Databases and select New Database.

Object Explorer ~ 0 X
Connect~ ¥ ¥ Y & M
=EHe (SQL Server 15.0.2000.5 -
2
System ‘ New Database...

Databas Attach...

W PatientR Restore Database...

=¥ Security Restore Files and Filegroups...
= Logins .
o #EMS Filter ’

o ##HMS Deploy Data-tier Application...
m NT AU Import Data-tier Application...

i NT Se Start PowerShell
= NTSE - X
S NTSE|  eports

& NTSE Refresh

4. In the New Database window, enter Transportation as the Database name and click OK.
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] New Database C=rEeeX

Select a page 5 script « 3 Help
2 General
& Opti
= lp 1ons Database name: Transportation
& Filegroups
Cwner: <default= D

Database files:

Logical Ma... File Ty... Filegroup Initial Size (...  Autogrowth / Max
Transport... ROW... PRIMARY 3 By 1 MB, Unlimite
Transport... LOG Mot Applic... 1 By 10 percent, U
Connection
Server.
NBHYDASENGUPT\SQLE
Connection:
sa
3¢ View connection
Progress
4 ]
Ready '
Add Remove

[ oK ][ Cancel ]

Your new database named Transportation is created. To verify this, expand Databases. You should be able

to see a new database folder named Transportation. If you expand Transportation and then expand its Tables
subfolder, you will see some default system and file tables, but no user-defined tables.
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Object Explorer A

Connect~ ¥ *¥ (VRS

- & )\MSSQLSERVERO1 (SQL Server
=" Databases

£ 7 System Databases
+ 1 Database Snapshots
SR} Transportation
+ I Database Diagrams
= Tables
System Tables
FileTables
External Tables
Graph Tables
Views

i
+
=
2

External Resources
Synonyms
Programmability
Service Broker
Storage

Security

HEEBEB

Step 4: Opening a sample rule project

Next, open the sample rule project Training which contains the Cargo Vocabulary that we will use. As part of
this tutorial, you will map this Vocabulary to a database in SQL Server. You will create Rulesheets and Ruletests
that read and write to the database.

Follow these steps to open the sample project:
1. Choose the Start menu command Progress > Corticon Studio.
2. In Studio, select the menu command Help > Samples.

3. Choose Training:
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@

| File Edit Mavigate 5Search Project Rulesheet Run

E @ Welcome &2

Window Help

%
52

Samples

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

View Eclipse and Other Samples

All Samples Complexity
Getling Started

Training - This sample provides a structured
dictionary for a few business processes. It
contains all the necessary business terms and
maps the relationships between the terms
using the business rules.

Tutorial - This sample describes the business
reguirement of an airfreight company.

Intermediate

EDC Database Connectivity - This sample
demonstrates the use of Corticon's Enterprise
Database Connectivity (EDC) for accessing a
database from rules.

» Progress’

4. Click Open, and then select Training and click OK.

5. Expand the Training project, and you see two folders.

GrandParent - This sample has been developed

Training

This sample has been developed for training in the cre:
of business rules. It contains vocabulary for the followi
business processes: Airfreight, Auto Insurance, Life
Insurance and Maternity Insurance. A Rule Project con:
of Wocabularies, Rulesheets, Ruleflows, and Ruletests.
Vocabularies are prepared, the other project elements :
created based on the Vocabulary to build rules and set
rules, and test the rules.

Reference ID : Mot available

Features : Progress Corticon Studio

6. Expand the Intro folder so you can access the Cargo.ecore located there.
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¢

File Edit Mavigate Search Project
i Qo

&P = QIR = O

— o =
—b}
w L@ Training
= Advanced
w = Intro

EE Cargo.ecore

@@ RuleQpe.. =1 = O

= Attribute Operators
[= Entity/Association Opel
= General

< >

(¢ Cargo.ecore - Training/Intro

Success! Your environment is now ready to use!

Window Help

L Rule Messages &3

|Guick

= 8 @Welcome =

[ }

{af Restore Welcom

Training

This sample has be
developed for train
creation of busines
contains vocabular
following business
Airfreight, Auto Ins
Insurance and Mat
Insurance. A Rule P
consists of Vocabul
Rulesheets, Ruleflo
Ruletests. Once Voo
are prepared, the of
elernents are create
the Vocabulary to b
and sets of rules, ar
rules.

You will use the Cargo Vocabulary to generate a database schema. You will create Rulesheets, and then create
Ruletests to do some testing. By running the Ruletests, you can verify that the rules are able to access the

database.

Step 5: Adding the EDC Datasource to the Vocabulary

We need to declare that we want to use an EDC Datasource.

In the Studio, open Cargo.ecore under Intro in the Training rule project.

Choose the Vocabulary menu command Add Datasource > Add EDC Datasource.
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Vocabulary
¢ ] Add Domain
Add Entity
Add Attribute b

Add Association...

Find References

Refactor...

Add Datasource ¥ Add EDC Datasource
Datasource Configuration File b Add ADC Datasource
Add Document Mapping ¥ Add Query Datasource
Populate Vocabulary From Datasource Add REST Datascurce

Set to Read/Write
Vs Show Vocabulary Details

Localize...

Report...

Export WSDL...
Export X5D...

Step 6: Mapping the Vocabulary to the database

The next step is to set up the Vocabulary’s entities for mapping. To do this, you configure each entity to persist
to the database and choose a primary key for each entity.

EDC gives you a number of options for assigning primary keys. For SQL Server, you could choose an Identity
strategy. For Oracle, you could choose a Sequence strategy. A more common option is to assign an attribute
as the primary key for the entity. This makes sense if the attribute identifies the entity. In this tutorial, you will
use this technique.

Select the Aircraft entity in the Vocabulary. In the Properties editor on the right, click the Datastore Persistent
drop-down, and then select Yes.

On the Datasource pulldown, choose EDC. The icon of the Aircraft entity changes to include a database icon,
indicating that the Aircraft entity is now configured to be stored in a database together with its attributes and
associations.

Corticon Tutorial: Modeling Progress Corticon Rules to Access a Database using EDC: Version 7.2
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[ig *Cargo.ecore 2 =
Datasource: | EDC j Basic Properties -3
- Property Mame Property Value
1 C
= U éri? ft Entity Marne Aircraft
B E Elircr.a - Inherits From
o aircraftType : &
_____ B maxCargoVolume EDC Datasource Properties 2
...[m maxCargoWeight Entity Identity
_____ Bl tailNumber _Draéalstr?dre Persistent [Yes
. : able Name
I é..-ér1“|||:lg|ht|:'lar1 (FlightPlan) Datastore Caching
al _ 9 Identity Strategy
- FlightPlan Identity Colurnn Name
Identity Sequence
Identity Table Name
Identity Table Mame Column Mame
Identity Table Value Colurmn Mame
Yersion Strategy
Yersion Column Mame
Let’s assign tailNumber as the primary key for Aircraft.
Select the Entity Identity drop-down and select tailNumber.

[ *Cargo.ecore 53

Datasource; | EDC j Basic Properties

51 Cargo Er:.perr:'i,r Mame irupe;tt}r‘-falue
: ntity Marne ircra
225 [Aircraft ty

E . Inherits From
Lo tailMumber *

5 sircraftType EDC Datasource Properties

o

b

_____ ® maxCargoVolume Entity Identity [tailMurmber
_____ = maxCargoWeight Datastore Persistent Yes
..=£ flightPlan (FlightPlan) E:kt’a'“:t':f:l‘:‘;hing
e Cargo Identity Strategy
e FlightPlan Identity Column Name
Identity Sequence

Identity Table Mame

Identity Table Mame Colurmn Mame
Identity Table Yalue Column Mame
Yersion Strategy

Yersion Column Mame

The tailNumber attribute in the Aircraft entity will now be mapped as its primary key, so it moves up to the top
of the list of attributes in the entity, and is marked with an asterisk.

Configure the other two entities—Cargo and FlightPlan.
* For Cargo, choose manifestNumber as the Entity Identity.
* For FlightPlan, choose flightNumber as its Entity Identity.

Your Vocabulary now looks like this:
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g Cargo.ecore i3

Datasource: | EDC j

=g
=-E4 Aircraft
..... =y tailMumber *
..... = aircraftType
..... =y maxCargoVolume
----- = maxCargoWeight
----- = flightPlan (FlightPlan)
=25 Cargo
----- = manifestMumber *
..... = container
..... = volume
..... =y weight
----- 3 flightPlan (FlightPlan)
=== FlightPlan
..... = flightMumber *
..... 3 aircraft (Aircraft)

----- = cargo (Carge)

Step 7: Establishing the connection to the database

The next step is to define the database connection properties in the Vocabulary. This enables Corticon to
connect to the database and generate the schema from the Vocabulary.

First, choose File > Save to store what we have done so far. Now, we’ll define database connection properties:

1. Select the Cargo root node in the Vocabulary tree, and then click the EDC tab.
2. Specify the following database properties:
¢ Database Server: Microsoft SQL Server
* Database URL: jdbc:progress:sqlserver://localhost:1433;databaseName=Transportation
* Username: sa
* Password: sqlserver2019

3. Finally, let’s test if the Vocabulary is able to connect to the database. Click Test Connection. A message
indicates that the connection was successful.

Corticon Tutorial: Modeling Progress Corticon Rules to Access a Database using EDC: Version 7.2

19



Chapter 2: Setting up the tutorial

g *Cargo.ecore 52 = 0

Datasource: | EDC v| Customn Data Types | EDC

v [ Cargo METADATA MAPPING SCHEMA ENUMERATION | CONMECTION
w E5 Aircraft
B tailNumber * 4y Import || X Clear & validate | Clear 73 Create/Update 4y Import B Test

= aircraftType

= maxCargoVolume
= maxCargoWeight
= flightPlan (FlightPlan)

Description:
v E5 Carge
= manifestNumber *
=4 container Database Server: | Microsoft SOL Server ~
= volume
= weight URL: |jdbc:pru:ugress:sqIser\rer:;‘_a'localhnst:1433;databaseName:Scenario1 |
3 flightPlan (FlightPlan) -
« E9 FlightPlan Authentication | asic |

= flighthumber * Username: | sa

39 aircraft (Aircraft)

-2 cargo (Cargo) Password:
Catalog Filter: o Database connection successfully established.
Schema Filter:

Property Mame Proper

S

Step 8: Generating the Vocabulary to the database schema

We have a connection, we have defined which entities we want to persist in the database as tables, and which
attribute in each entity will be assigned as the primary key. We are ready to generate the database schema.

1. On the EDC tab, click SCHEMA Create/Update

Custorn Data Types | EDC

METADATA MAPPIMNG SCHEMA EMUMERATION | CONMECTICN
) Import || X Clear & validate | X Clear 3 Create/Update 4 Import B Test

2. Click Yes in the Schema Update Warning dialog box:

Schema Update Warning ﬂ

es Mo Cancel
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3. When the database schema is created successfully, you see the following message:

Progress Corticon Studio ﬂ

:I Create/Update Database Schema complete.

oK

4. Verify that a table is created in the database for each entity in the Vocabulary. In SQL Server Management
Studio, right-click Transportation and select Refresh.

Object Explorer v I x
Connect~ % &) m 7 (2] .5
= [ NBHYDASENGUPT\SQLEXPRESS (SQL Se
= 3 Databases
3 System Databases
SRT] Transpostasas
@ 3 Data New Database..
B0 Tablg| New Query
£3 Sy Script Database as  »
&3 Hil Tasks v
3 View -
£2 Syno Policies 3
£ Prog Facets
3 Servi Start PowerShell
[ Store Reports R
3 Secu
3 Security Rename
3 Server Obj Delete
3 Replicatior Refresh
3 Managemt Properties

5. Expand Transportation > Tables. You see the following tables:
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Object Explorer > I x
Connect~ % &) m 7 (2] .5
= [ NBHYDASENGUPT\SQLEXPRESS (SQL Se
= 3 Databases
3 System Databases
=0
[ Database Diagrams
= 3 Tables
3 System Tables
3 FileTables
3 dbo.Aircraft
3 dbo.Cargo
3 dbo.FlightPlan
3 Views
3 Synonyms
3 Programmability

Step 9: Populating the database with sample data

The last step is to populate some sample data so that when you define rules that read from the Transportation
database, there are sample records that the rules can process.

Follow these steps to populate sample data:

1. In SQL Server Management Studio, select File > New > Query with Current Connection. A new SQL
Script file opens in a text editor.
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Uz Solutionl - Microsoft SQL Server Management Studio (Administrat

File | Edit View Project Debug Tools Window Help

s

24 Connect Object Explorer... or

27 Disconnect Object Explorer

New * | 3] Project. Ctrl+Shift+N
LI g ;J_ Query with Current Connection Ctrl+N
Add * | Ly Database Engine Query
Close Te Analysis Services MDX Query
;'_l'R Close Solution t[} Analysis Services DMX Query
7l Save Selected Items Ctrl+S 13 Analysis Services XMLA Query
Save Selected Items As... Policy
@ save Al Ctrl+Shift+S
Page Setup...
Print... Ctrl+P
Recent Files »
Exit Alt+F4

2. Copy and paste these lines of code into the text editor:

I NSERT | NTO Transportati on. DBO Aircraft
(aircraftType, maxCargoVol une, naxCargoWei ght, tail Nunber)
VALUES (' 747', 7500, 150000, 'N111A');

I NSERT | NTO Transportati on. DBO. Fl i ght Pl an
(RaircraftAssoc_tail Nunber, flightNunber)
VALUES (' N111A', 111);

I NSERT | NTO Transportati on. DBO. Car go
(Rflight Pl anAssoc_f i ght Number, container, nmanifestNunber, volume, weight)
VALUES (111, 'STANDARD , '625A', 3000, 100000);

I NSERT | NTO Transportati on. DBO. Car go
(Rflight Pl anAssoc_f i ght Number, container, nmanifestNunber, volunme, weight)
VALUES (111, 'HEAVY', '625B', 5000, 150000);

3. Click Execute.

ile Edit View Query Project Debug Jools Window Help
H> - (T b o | NewQuery Ly it | & 0@ |9 -0 -&d-055 |k
8¢ 1) | Transportation - b Debug B o 10 a3l |3 dy|

You see messages indicating that rows have been added to the tables.
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Ya SQLQueryl.sgl - NBHYDASENGUPT\SQLEXPRESS. Transportation (sa (53))* - Microsoft SQL Server Management Studio {Administrata
File Edit View Query Project Debug Tools Window Help

Py v (S e | A NewQuery Ly eB i D # <2 A9 - -85 i b

Ay f_.g,ﬂHTranspDrTatiDn vH ! Execute P Debug ¥ « i, =/ o ‘ TR lanE e ‘g‘: i=
Object Explorer SQLQuerylsgl - NB...portation (sa (53))* X
Connect~ 43 %) m [ 3] .5 —IINSERT INTO Transportation.DBO.Aircraft

5 [® NBHYDASENGUPT\SQLEXPRESS (SQL Se (aircraftType, maxCargoVolume, maxCargoWeight, tailNumber
VALUES ('747', 7500, 150008, 'N111A"):

=[O Databases
3 System Databases l
= |J Transportation
3 Database Diagrams

—IINSERT INTQ Transportation.DBO.FlightPlan
(RaircraftAssoc_tailNumber, flightNumber)
VALUES ('N111A", 111);

=1 [ Tables
(2 System Tables S INSERT INTO Transportation.DBO.Cargo
w4 F'IETaPIES (RflightPlanAssoc_flightNumber, container, manifestNumber
— dbo.Aircraft VALUES (111, 'STANDARD', '625A', 3000, 100000):
= dbo.Cargo
= dbo.FlightPlan —INSERT INTO Transportation.DBO.Cargo
[ Views (RflightPlanAssoc_flightNumber, container, manifestNumber
L3 Synonyms VALUES (111, '"HEAVY', '625B', 5000, 150000);
3 Programmability
3 Service Broker
1 Storage 100% ~ < i

3 Security
3 Security
3 Server Objects
3 Replication
# 4 Management (1 row(s) affected)

[ Messages

(1 row(s) affected)

(1 row(s) affected)

(1 row(s) affected)

Success! Your environment is now ready to use!
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3

Reading records from a database using a
primary key

Once entities and attributes in a Vocabulary are mapped to a database, any rule that uses those entities or
attributes automatically accesses the database’s tables.

When it comes to reading records, there are two high-level scenarios:

*  When you need to retrieve a specific record. To do this, the rule needs to receive a primary key value in
input data and use it to retrieve the record.

*  When you need to retrieve all records from multiple tables and compare record values across tables. In this
case, you do not need a primary key.

Let’s take a look how to model a rule to retrieve a record using a primary key.

For details, see the following topics:

* Modeling the rules

¢ Testing the rules

Modeling the rules

In this example, we added data to the database for a flight plan for two cargo containers. An aircraft has been
assigned to this flight plan.

You need to model rules to check if the flight plan is valid by comparing the total of the cargo weights with the
maximum cargo weight of the aircraft as follows:
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* If the total cargo weight is less than the maximum cargo weight of the assigned aircraft, the rule should
throw an Info message.

* If the total cargo weight exceeds the maximum cargo weight of the assigned aircraft, the rule should throw
a Violation message.

We need to create a Rulesheet by right-clicking on Cargo.ecore, and then choosing New > Rulesheet.

[75 Project Explorer 3 (2] Rule Vocabulary = O

=L@ Training

E||E:: Advanced

Ea autoClaim.ecare
-[ig lifePolicy.ecore

E||E:: Intro

g

New 3 ™ Project...
Open F3 ¥ File
Open With » 5 Folder

Copy Ctrl+C @ Rule Project
haste il [ Rule Vocabulary

& Delete Delete F Ruleflow
Rermowe from Contesxt Ctrl + 4t +=Zhift+Down &%, Rulesheet |
Fark as Landmark Ctrl + 20+ Shift+Lp I:/G Ruletest
Move...
Rename... F2 ™ Example...

[uq Irmport... 1 Other... Ctrl+M

Name the Rulesheet CheckFlightPlanWeight, and then click Finish.
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Modeling the rules

& Create New Ruleshest O >

Rulesheet

Create a new Rulesheet

Enter or select the parent folder:

| Training/Intro

+ g Training
= Advanced
(= Intro

File name: | CheckFlightPlanWeight

Advanced ==

< Back Mext = Cancel

Fill in the Rulesheet as illustrated:

@ CheckFlightPlanWeight.ers &2

Scope Conditions 0 1
4 = FlightPlan a loadweight->sum> plane.maxCargoWeight T F
4 37 aircraft (Aircraft) [plane] b
B maxCargoWeight €
4 = cargo (Cargo) [load] ?
= weight Actions Lom
Post Message(s) i |
A
B
Filters C
1 ™
5 - Overrides

Rule Statements &2 L Rule Messages

Ref |ID Post Alias Text
1 Violation FlightPlan The total cargo weight exceeds the maximum cargo weight of the aircraft assigned to the
FlightPlan
2 Info FlightPlan The aircraft assigned to the FlightPlan has the capacity to carry the cargo

Here are the steps for this task:
1. Choose the menu option Rulesheet > Advanced View.

2. From the Vocabulary, drag and drop to the Scope panel:
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a. FlightPlan

b. The FlightPlan association aircraft onto FlightPlan in the Scope, and then double click on it to open its
alias entry box where you enter plane.

c. The Aircraft attribute maxCargoWeight onto aircraft in the Scope.

d. The FlightPlan association cargo onto FlightPlan in the Scope, and then double click on it to open its
alias entry box where you enter load.

e. The Cargo attribute weight onto cargo in the Scope.

Write the condition load.weight->sum>plane.maxCargoWeight

Select T in column 1 and F in column 2.

o &

Enter the rule statements as shown.
6. Save the file.

Let’s look at the sample data that we want to retrieve. In SQL Server Management Studio, right-click the
dbo.FlightPlan table and select Select Top 1000 Rows.

et — e e —————

= | Transportation
3 Database Diagrams
= 3 Tables
3 System Tables
3 FileTables
= dbo.Aircraft
= dbo.Cargo

) 1 [

Table...

3 Views

3 Synony Design

C3 Progra Select Top 1000 Rows

1 Service Edit Top 200 Rows

3 Storag Script Table as 3
3 Securi

View Dependencies

3 Security

3 Server Objec
3 Replication Policies r
[ Managemer Eacets

Full-Text index

'You should see the following result:
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Object Explorer > X ReleN ke B N IS F SR CER L) I SQLQuerylsgl - NB...portation (sa (53))
Connect~ 4 %) m [ ] .5 [FFFEER Script for SelectTopNRows command from SSMS  #s#*
= [® NBHYDASENGUPT\SQLEXPRESS (SQLSef] ~ [75FLECT TOP 1000 [flighthumber]

= C3 Databases , [RaircraftAssoc_tailMumber]
[ System Databases FROM [Transportation].[dbo].[FlightPlan]

= |J Transportation
3 Database Diagrams
= 3 Tables
3 System Tables
3 FileTables
= dbo.Aircraft
= dbo.Cargo
= dbo.FlightPlan
3 Views
3 Synonyms
3 Programmability
3 Service Broker
3 Storage
3 Security
3 Security
3 Server Objects
3 Replication
3 Management

This retrieves one record—a FlightPlan with a flightNumber (the primary key of FlightPlan) set to 111, that is
associated with an aircraft whose tailNumber is N111A.

Let’s look at the Aircraft records. Right-click the dbo.Aircraft table and select Select Top 1000 Rows. This
should return one record:

3 Results | 5 Messages

tailNumb... aircraftTy... maxCargoVolu... maxCargoWei...
L 747 7500.000000 150000.000000

Note that the tailNumber (which is Aircraft’s primary key) N111A, corresponds to the tailNumber of the associated
aircraft in the FlightPlan’s record. Also, notice that the maximum cargo weight is 150000.

Now, let’s look at the cargo records. Right-click the dbo.Cargo table and select Select Top 1000 Rows. You
should see the following records:

[ Results |[}3 Messages

manifestNum...  container volu... weight RflightPlanAssoc_flightNum._.
STANDARD 3000 100000 111
2 6258 HEAVY 5000 150000 111

Note that in both records, the associated flightNumber is 111, which is same as the flightNumber of the FlightPlan
record retrieved earlier. The sum of the cargo weight is 250000, which exceeds the maximum cargo weight of
the Aircraft record.
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Testing the rules

Let’s test the Rulesheet. Create a Ruletest named CheckFlightPlanWeight.ert that uses
CheckFlightPlanWeight.ers as its test subject running in Studio.

¢

Ruletest i
| Select Test Subject Y |

Runin Studic  Run against Server

= Advanced
w = Intro
E¢ CheckFlightPlanWeight.ers

| Next > e Caneel

By default, a Ruletest is not configured to read or update a database. You need to change its Database Access
setting before you run the Ruletest. Select Ruletest > Testsheet > Database Access > Read Only. As you
can see below, there is also a Read/Update setting that enables you to configure the Ruletest to update the
database.

30 Corticon Tutorial: Modeling Progress Corticon Rules to Access a Database using EDC: Version 7.2



Testing the rules

Ruletest

Testsheet *» & | Add Testsheet...
F"’ Run All Tests Eemove Testcheet
Link to Previous Testsheet

Report... = Change Test Subject...

Remove Invalid Modes

Cut Testsheet
" Copy Testsheet
Paste Testsheet

If Rename Testsheet...

Move Backward
Move Forward
Move to Beginning

Move to End

i Add Comment to Testsheet...

Import ]
Data S
EDC Database Access H Mone
Execution Properties > Il Read Only
Read/Upda
% Deploy
B Run Test ~  Return All E
Cutput Validation » Return Incc
Enable Cac

" [hsable Cac

—

Next, let’s define the input. Drag and drop the FlightPlan entity from the Rule Vocabulary view to the Input
pane and specify 111 as the value for flightNumber.

Corticon Tutorial: Modeling Progress Corticon Rules to Access a Database using EDC: Version 7.2 31



Chapter 3: Reading records from a database using a primary key

E“& *Cargo.ecore E CheckFlightPlanWeight.ers

=l wuntitled_1

STraining/Intro/CheckFlightPlanWeight.ers

Input
w = FlightPlan [1]
= flightMumber [111]

Run the Ruletest. You get the following output:

=7 wuntitled_1
fTraining/Intro/CheckFlightPlanWeight.ers

Input
w =] FlightPlan [1]
=] flightMumber [111]

£

Output

g *CheckFlightPlanWeightert 32 | = B

Differences: 0

Expected

"¢ *CheckFlightPlanWeight.ert 537

Differences: 0

Output

~ =] FlightPlan [1] .A

=] flightMumber [111]

w o— aircraft (Aircraft) [1]
=y aircraftType [747]
= maxCargoVolume [7500.00000
=y maxCargoWeight [150000.000/
= tailNumber [N111A]

w o~ cargo (Cargo) [1]
= container [STANDARD]
= manifestNumber [625A]
= volume [3000]
= weight [100000]

w ¢~ cargo (Cargo) [2]
= container [HEAVY]
= manifestNumber [625B]
=4 volume [5000]
= weight [150000] v

D Rule Statements ¢ Comments | & Rule Messages 53

Severity Meszage

Expected

Entity

{Viclation

The total cargo weight exceeds the maximum cargo weight of the airecarft assigned to the FlightPlan,

FlightPlan[

As you can see, based on the flightNumber (111),

Corticon:

1. Retrieved data about the aircraft and cargo associated with the flight plan from the database tables.

. Calculated the total of the cargo weights.

2
3. Compared the value of the total of the cargo weights with the maxCargoWeight of the aircraft.
4

. Generated a message—in this case, a Violation message, which is displayed in the Ruletest.

32
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Testing the rules

Associations play an important role in how a rule reads from a database. As you have seen in this example, if

a rule uses a primary key to retrieve records, it retrieves records of not only the entity table to which the primary
key belongs, but also records of associated entities.

You have now modeled and tested rules that read a record from a database using a primary key.
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4

Reading records from a database without a
primary key

You may also have cases where you need to retrieve all records from multiple tables and compare record
values across tables. In this case, you do not need a primary key. Let’s look at this scenario.

In this example, assume that only one cargo container can be assigned to a flight plan. You need to model a
rule that compares the weight of each cargo container with the maximum cargo weight of each Aircraft to
determine which cargo-aircraft combinations are valid. As you know, records about different Cargo containers
and different Aircraft are stored in database tables. So the rule must retrieve all Cargo records from the Cargo
table, retrieve all Aircraft records from the Aircraft table, and compare the cargo weight of each Cargo record
with the maximum cargo weight of each Aircraft record. In this case, using a primary key value is not applicable.

Before modeling the rule, let’s add a few more Cargo and Aircraft records to make this example more interesting.

Adding more sample data

1. In SQL Server Management Studio, create a new SQL script file by selecting File > New > Query with
Current Connection.
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== Solutionl - Microsoft SQL Server Management Stﬁio {AaninistratD

File | Edit View Project Debug Tools Window Help
TR - I

3¢ Connect Object Explorer... e
2 Disconnect Object Explorer

New » | 5] Project.. Ctrl+Shift+N
Open g :Q Query with Current Connection Ctrl+N
Add * | Ly Database Engine Query
Close wef Analysis Services MDX Query
.'jﬂﬂ Close Solution D Analysis Services DMX Query
71 Save Selected Items Ctrl+S U3 Analysis Services XMLA Query
Save Selected Items As... Policy
@ Save Al Ctrl+Shift+S
Page Setup...
Print... Ctrl+P
Recent Files 3
Exit Alt+F4

2. Copy and paste these lines of code into the SQL script editor:

I NSERT | NTO Transportation. DBO Aircraft
(aircraftType, maxCargoVol une, nmaxCargoWei ght, tail Nunber)
VALUES (' DC-10', 4000, 125000, 'N222B');

I NSERT | NTO Transportation. DBO Aircraft
(aircraftType, maxCargoVol une, naxCargoWei ght, tail Nunber)
VALUES (' 787', 8000, 175000, 'N333C);

I NSERT | NTO Transportati on. DBO. Car go
(RfI'i ght Pl anAssoc_fli ght Number, container, manifestNunber, volune, weight)
VALUES (NULL, 'STANDARD , '625C, 4000, 125000);

3. Click Execute.
DASENGUPT\SQLEXPRESS.Transportation (sa (52))* - Microsoft SQL Server Managemr
v Project Debug Tools Window Help
| NewQuery (Bt iD| % 9B |9 - &0 e |
n ~|| ¥ Execute |P Debug ¥ 3. E'E]‘gﬂ“"g &3 &

SQLQueryb.sgl - NB...portation (sa (52))* %
r 2] . —/INSERT INTO Transportation.DBO.Aircraf

(aircraftType, maxCargoVolume, maxCarg

\SQLEXPRESS (SQL Se
VALUES ('DC-18', 4000, 125000, 'MN222B'

bases . .
—IINSERT INTQ Transportation.DBO.Aircraf
n .
. (aircrafttType, maxCargoVolume, maxCarg
Diagrams

VALUES ('787', 8000, 175000, 'N333C'):
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4. You should see messages indicating that new rows have been added.

-3 Messages

(1 row(s) affected)
(1 row(s) affected)

(1 row(s) affected)

5. Let's take a quick look at these records. Right-click on Databases > Transportation > Tables > dbo.Aircraft
and select Select Top 1000 Rows. You now see the following: Two new Aircraft records were added.

@ Results | 5y Messages

aircraftTy... maxCargoVolu...

maxCargoWei...
1 { 747 7500.000000 150000.000000
2 DC-10 4000.000000 125000.000000
3

787 3000.000000

175000.000000

6. Right-click dbo.Cargo and select Select Top 1000 Rows. You now see the following: Two new Cargo
records were added.

@ Results | 5y Messages
manifestNum...  container volu... weight RflightPlanAssoc_flightNum._.
1 ;éﬁéA .................................... ESTANDARD 2000 00000 | 117
2 6258 HEAVY 5000 150000 111
3 625C STANDARD 4000 125000 NULL

Modeling the rules

Create a Rulesheet named Cargo_Aircraft.ers and model the rules as shown in this Rulesheet:
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E@ Cargo_Aircrafters &3

Conditions 0 1
a Cargoweight = AircraftmaxCargoWeight T
b
C
d

Actions 4 UL

Post Message(s) £
A
B
C
o

Overrides

&l Rule Statements 2 | & Rule Messages

Ref |ID Post Alias Text
1 Violation | Aircraft The Aircraft [{Aircraft.tailMumber}] ca
[{Cargo.manifestNumber}]
Z Info Alrcraft The Aircraft [{Aircraft.tailNumber}] ca

[{Cargo.manifestNumber}]

Here are the steps for this task:

1. From the Vocabulary, drag and drop the Cargo attribute weight to the condition line 1 panel.
2. Add > to the expression.

3. Drag the Aircraft attribute maxCargoWeight to complete the expression.

4.
5
6

Select T in column 1 and F in column 2.

. Enter the rule statements as shown.

. Save the file.

Note that Aircraft.tailNumber and Cargo.manifestNumber are referenced in the rule statements by enclosing
each attribute with [{ }]. That will dynamically retrieve those values in the test so that we can see which Cargo
record is being compared with which Aircraft record.

38
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When a rule uses a primary key, it retrieves a limited set of data from the database, which is loaded into memory
for processing. However, without a primary key, if a rule has to retrieve multiple records, using root-level
entities—for example Cargo and Aircraft—ALL records from the tables must be loaded into memory. Since
this takes up a lot of memory, retrieving all root-level entity records is disabled by default. To retrieve all records
from tables, you must ‘extend’ the entities used in the rule to the database. To extend an entity to the database:

1. Switch the Rulesheet to Advanced View by selecting Rulesheet > Advanced View.
2. Right-click Aircraft in the Scope pane and select Extend to Database:

Scope

<“Undo

of Cut
{5 Copy

3€ Delete

Bxtend to Database

-

Comment...
Localize...

Matural Language...

3. The icons of the Aircraft entity and its attributes in the Scope pane change to include the database icon
indicating that the entity is extended to the database.

4. Then, right-click Cargo in the Scope pane and select Extend to Database:

Scope
=29 Aircraft

- we  Undo
\-f I::l_lt
2| Copy

3 Delete

Extend to Database

" Comment...
Localize...

Matural Language...

Your Rulesheet is now ready for the test we want to run.
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Testing the rules

Create a Ruletest named Cargo_Aircraft.ert that uses Cargo_Aircraft.ers as its test subject. The Ruletest
must retrieve ALL records from the Cargo and Aircraft tables. So, no input is

_heckFlightPlanWeight.ers ¢ CheckFlightPlanWeight.ert E@ CargoAircraft.ers o Cargo_Aircraft.ert 532 = O
rcraft.ers Differences: 0 ] | | |
1put Output Expected

You only need to run the Ruletest.

Since this Ruletest needs to read records from the database, configure the Database Access setting as Read
Only:
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b Run All Tests Rernowe Testsheet

Link to Previous Testsheet

Report... £ Change Test Subject..
Remowve Invalid Modes

Cut Testsheet
¥ Copy Testsheet
Paste Testsheet

gﬂ Rename Testsheet...

howe Backward
hove Fornward
fowe to Begitining
kove to End

= Add Comment to Testsheet..,

Import k

Data 3

EDC Database Access r Mone
v Read O
Execution Propertics ,

Read/Update

[ Deploy
b Run Test
Output Validation

v Return All Entity Instances
Return Incoming/Mew Entity Instances Only

Enable Cache
v [isable Cache

Run Test to execute the Ruletest.

You should see the following output:
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Input Cutput Expected

~ B4 Aircraft [1] -
= aircraftType [747]
= maxCargoVolume [7500.00
= maxCargoWeight [150000.1
= tailNumber [N111A]

w 5 Aircraft [2]
= aircraftType [DC-10]
= maxCargoVolume [4000.00
= maxCargoWeight [125000.1
= tailNumber [N222B]

~ 5 Aircraft [3]
B aircraftType [787]
= maxCargoVolume [8000.00
= maxCargoWeight [175000.1
= tailNumber [N333(]

~ 5 Cargo [1]
= container [STAMDARD]
= manifestMumber [625A]
= volume [3000]

Bl wrniaht [OOONOT ~
£ >
L Rule Messages &3 =

Severity Message Entity

Violation The aircraft [M222B] cannot carry Carge [623EB] Aircraft[2]
Info The aircraft [M1114] can carry Cargo [6254] Aircraft[1]
Info The aircraft [M1114] can carry Cargo [625B] Aircraft[1]
Info The aircraft [N1114] can carry Cargo [625C] Aircraft[1]
Info The aircraft [M222B] can carry Cargo [625A] Aircraft[2]
Info The aircraft [M222B] can carry Cargo [625C] Aircraft[2]
Info The aircraft [N333C] can carry Cargo [6254] Aircraft[3]
Info The aircraft [M333C] can carry Cargo [B25B] Aircraft[3]
Info The aircraft [M333C] can carry Cargo [625C] Aircraft[3]

As you can see, the nine permutations of the three aircraft and the three manifests were passed through the
rules. The value of Cargo.weight of each Cargo record has been compared with the value of

Aircraft. maxCargoWeight of each Aircraft record. The rule messages indicate which Cargo-Aircraft combinations
are valid — one failed the test and has been flagged through a Violation message.
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Writing to the database

Now, that you have an understanding of how to model rules that read from a database, let’s look at how to
model rules that write to a database. There are two scenarios in which you write to a database:

* You need to model a rule that adds a new record
* You need to model a rule that updates an existing record

Similar to reading records, if the Vocabulary is mapped to a database, any rule that uses the Vocabulary can
perform write operations on the database. For this to work, the database needs the primary key. The primary
key value can be specified in the following ways:

* If a new record needs to be added:

* The primary key can come from Corticon—either supplied through an input message or defined in a
rule, or,

* The database can be configured to assign the primary key through identities (in Microsoft SQL Server)
or sequences (in Oracle). Note: This way of assigning a primary key is not covered in this tutorial. To
learn more, see the “Identity Strategies” section of the Data Integration guide.

* Ifan existing record needs to be updated, the primary key must come from Corticon—either supplied through
an input message or defined in a rule.

For details, see the following topics:
* Adding a new record to the database
* Updating an existing record

* Adding a record using a primary key defined in a rule
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Adding a new record to the database

In this example, let’'s assume that you need to model rules that assign a value to Cargo.container based on
the value of Cargo.weight received in input.

As you know, the Cargo table in the Transportation database contains three records:

_manifestNum...  container volu... weight RflightPlanAssoc_flightNum...
E | STANDARD 3000 100000 111
HEAWVY 5000 150000 111

3 B25C STANDARD 4000 125000 NULL

To add a new record, the value of its manifestNumber (the primary key), must be unique.

Create a Rulesheet named AddRecord.ers that uses the Cargo.ecore Vocabulary and model rules as shown
here:

B¢ AddRecord.ers 2

Conditions 0 1 2 3
a Cargo.weight < 100000 100000..200000 = 200000
b
c
d
e
Actions 4 1
Post Message(s)
A Cargo.container 'STANDARD' 'HEAVY' ‘LARGE'
B

Since this Rulesheet uses the Cargo.ecore Vocabulary that is mapped to the Transportation database we don’t
need to do anything more here. Let’s test this Rulesheet.

Create a Ruletest named AddRecord.ert that uses AddRecord.ers as its test subject.

We want this Ruletest to add a new record to the Transportation database. To enable this, we need to configure
the Ruletest’s database access setting, changing it from the default to Read/Update. Select Ruletest > Testsheet
> Database Access > Read/Update.
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Ruletest
Testsheet * & Add Testsheet...
B Run All Tests Remove Testsheet
Link to Previous Testsheet
) Pepust... g Change Test Subject...

Remove Invalid Modes

Cut Testsheet
“ Copy Testsheet
Paste Testsheet

Fename Testsheet...

O

Mowve Backward
Mowve Forward
Maowve to Beginning

Mowve to End

{7 Add Comment to Testsheet...

Import »
Data *
EDC Database Access * Mone
Execution Properties > Read Only
+  Read/Upd
Deploy
B Run Test ~  Return All
Cutput Validation > Return Inc
Enable Ca

»  [Disable C:

E

Next, we need to define input. For this example, let’s create just one instance of the Cargo entity that we want
the Rulesheet to process and add to the Cargo table as a new record. Define input data as shown and run the
Ruletest:
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L_b Cargo.ecore E AddRecord.ers g “AddRecord.ert 57

T untitled_1
STraining/Intro/AddRecord.ers Differen
Input Output

w (= Cargo [1] w = Cargo [1]
= container = container [STANDARD]
= manifestMumber [6250] = manifestMumber [6250]
=] volume [1000] = volume [1000]
=] weight [50000] =] weight [30000]

As you can see, in the Input, the Cargo entity instance has a unique value (625D) for the manifestNumber
attribute, which is the primary key of the Cargo table. Because the entity instance has a unique value for the
primary key, it will be added as a new record. If we used an existing value, such as 625A, 625B, or 625C, the
existing record with that primary key value would get updated instead.

Let’s look at the new record in the Cargo table. In SQL Management Server Studio, right-click dbo.Cargo and
select Select Top 1000 Rows. You should be able to see the following result:

@ Results | 5y Messages
manifestNum...  container volu... weight RflightPlanAssoc_flightNum._.
1 625A STANDARD 3000 100000 111
2 6258 HEAVY 5000 150000 111
3 625C STANDARD 4000 125000 NULL
h I — SrannarD 1000 50000 T NOLL

A new record (highlighted here) has been added. The Rulesheet processed the input, assigned the value

STANDARD to Cargo.container and added a new record to the Cargo table using the unique primary key value
625D.

Updating an existing record

As you just learned, if the Rulesheet processes an entity instance that has the same primary key value as an
existing record in the database, it updates that record in the database.

Let’s update the record that we just added (625D). In the AddRecord.ert Ruletest, delete the output and modify

the Cargo.volume and Cargo.weight attributes in the Input as shown here (make sure that you DO NOT
change the 625D primary key value):
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B¢ AddRecord.ers ‘¢ *AddRecord.ert &2

T untitled_1

/Training/AddRecord.ers

Input Output
4 &= Cargo [1]
=l container
= manifestNumber [625D]
= volume [5000]
= weight [150000]

Run the Ruletest. You now see the following Output:

B¢ AddRecord.ers ‘¢ AddRecord.ert &2

T untitled_1

/Training/AddRecord.ers

Input Qutput
4 (= Cargo [1] 4 (= Cargo [1]
=l container =l container [HEAVY]
=] manifestNumber [6250] =] manifestNumber [6250]
= volume [5000] =l volume [5000]
= weight [150000] = weight [150000]

Because we modified the value of Cargo.weight to 150000, the rule in the AddRecord.ers Rulesheet assigns
the value HEAVY to Cargo.container.

Let’s see if this change is reflected in the database. In SQL Server Management Studio, right-click dbo.Cargo
and select Select Top 1000 Rows. You should be able to see the following changes in the record:

@ Results | 5y Messages

manifestNum...  container volu... weight RflightPlanAssoc_flightNum._.

1 STANDARD 3000 100000 111
2 HEAVY 5000 150000 111
3 STANDARD 4000 125000 MNULL
4 HEAVY 5000 130000 | NULL

Adding a record using a primary key defined in a rule

So far, you have seen examples of adding and updating records, where the primary key value is supplied in
input. In some cases, you may want your Rulesheet to define a primary key value for a new record and then
add the record to the database. To do this, you use the .new entity operator in a rule action. You can access
this operator from Entity/Association Operators > Entity in the Rule Operators view.
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@ Rule Operators 33 = O

[= Attribute Operators

i w [= Entity/Association Operators
= Collection

w [= Entity

% clone

“% new

“% newlnique

“%y remove
[= Sequence

| [= General

The syntax of the new operator is:
<Entity>.new attribute1=value, attribute2=value,... association1.attribute1=value.

Let's model a rule that uses the new operator. In this example, assume that you need to model a rule that
creates a new FlightPlan instance where an Aircraft instance has a maxCargoWeight between 100000 and
200000. If so, an Aircraft instance is assigned to the FlightPlan instance.

Create a Rulesheet named NewRecord.ers and model a rule as shown here:

E& NewRecord.ers 2

Conditions 0 1
a |AircraftmaxCargoWeight 100000..200000
b
C
d
e
f

Actions 4 1

Post Message(s)

FlightPlan.new[flightNumber=222, aircraft=Aircraft]
B

The range in column 1 is written as the low limit, two dots, then the high limit. The new operator is used in the
action row expression: FlightPlan.new[flightNumber=222,aircraft=Aircraft]

A flightNumber (222 in this example) must be supplied since flightNumber is the primary key for FlightPlan.
The expression aircraft=Aircraft in the action row associates the Aircraft instance in input with the FlightPlan
entity that will be created.

Let’s test this rule. Create a Ruletest named NewRecord.ert that uses NewRecord.ers as its test subject.
Configure the Ruletest to write to the database by selecting Ruletest > Testsheet > Database Access >
Read/Update. Define the following input and run the test (make sure that you provide a value such as N444D
for tailNumber, since tailNumber is the primary key for Aircraft):
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Ea: Cargo.ecore @ MewRecord.ers ¢ *MNewRecord.ert 23

untitled_1
[Training/Intro/MewRecord.ers Differences: 0
Input Output
w (=] Aircraft [1] ~ = FlightPlan [1]
= aircraftType [T87] = flightNumber [222]
=] maxCargoVolume [G000.000000] w o— aircraft (Aircraft) [1]
=] rmaxCargoWeight [1280000.000000] B aircraftType [T87]
= tailMumber [N4440] = maxCargoVolume [6000.000000]

= maxCargoWeight [180000.000000]
= tailMurmber [M4440]

As you can see, a new FlightPlan instance is created with the flightNumber 222 and the Aircraft instance is
assigned to it.

Let’s look at the database tables. Right-click dbo.Aircraft in the Transportation database and select Select
Top 1000 Rows. You should see the following results:

E Results | [y Messages

tailNumb... aircraftTy... maxCargoVolu... maxCargoWei...

1 N111A 747 7500.000000 150000.000000
2 N222B DC-10 4000.000000 125000000000
3 N333C 787 5000.000000 175000.000000
4 N444D 787 6000.000000 180000.000000

A new Aircraft record has been added. Now, right-click dbo.FlightPlan and select Select Top 1000 Rows.
You should see the following results:

_ RaircraftAssoc_tailNum...
; FNTT1A
2 222 N444D

A new FlightPlan record has been added with the flightNumber 222. It is also associated with an Aircraft bearing
the tailNumber N444D.
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Deleting records from a database

You can also define a rule to delete a record from a database. As in the case of defining rules to perform read
operations, there are two scenarios in which you may want to delete records:

* You want to delete a specific record. In this case, you need to use the record’s primary key value.

* You want to delete ALL records that satisfy certain conditions. In this case, you do not need to use primary
keys.

You use the .remove operator to delete records. The .remove operator can only be used in a rule action. You
can find it in the Rule Operators view, under Entity/Association Operators > Entity.

For details, see the following topics:

* Deleting a specific record using a primary key

¢ Deleting multiple records based on rule conditions

Deleting a specific record using a primary key

For this example, assume that an employee has identified a damaged container during manual inspection, and
you want to model a rule to delete that container’s record from the database so that it will not be assigned to
a FlightPlan.

Create a Rulesheet named DeleteRecord.ers that uses Cargo.ecore as its Vocabulary. Model a rule as shown
here (remember to create a rule statement and link it to the rule):
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B€ DeleteRecord.ers &

Conditions 0 1 2
a
b
C
Actions 4 I
Post Message(s) £
A Cargoremove
B
C
D
E
Overrides
1 Rule Statements & & Rule Messages
Ref ID Post Alias Text
AD Warning Cargo This Cargo record

[{Cargo.manifestNumber}] has been
removed from the database

Note how the .remove operator is used in the action-only rule. No parameters are required in the .remove
operator. The rule is non-conditional.

If you have followed all the steps in tutorial, the dbo.Cargo table should now have four records:

manifestNum...  container volu... weight RflightPlanAssoc_flightNum._.

1 | 625A STANDARD 3000 100000 111
) o HEAVY 000 50000 | 711
3 625C STANDARD 4000 125000 MNULL
4 625D HEAVY 5000 150000 MNULL

Assuming that 625C is the damaged container, let’s test the Rulesheet by supplying this manifestNumber in
the Ruletest’s input.

Create a Ruletest named DeleteRecord.ert that uses DeleteRecord.ers as its test subject. Configure the

Ruletest to perform write operations on the database by selecting Ruletest > Testsheet > Database Access
> Read/Update.

Define the record 625C as the input and run the test. You should be able to see the Warning message that is
linked to the rule:
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Deleting multiple records based on rule conditions

% Cargo.ecore @ DeleteRecord.ers ¢ *DeleteRecord.ert 52
T untitled_1

[Training/Intra/DeleteRecord.ers Differences:

Input Output
w = Carge [1]
==| container
==| manifestMumber [625C]

= volume
== weight
(] Rule Messages =3
Severity Message
Warning The Carge record [625C] has been removed from the database

Let’s verify that this record has been deleted from the database. In SQL Server Management Studio, right-click
dbo.Cargo and select Select Top 1000 Rows. You should see the following result:

= Results | [y Messages

container volu... weight RflightPlanAssoc_flightNum._.
1 . STANDARD 3000 100000 111
2 HEAVY 5000 150000 111
3 HEAVY 5000 150000 NULL

The record 625C is gone. There are only three records in this table now.

Deleting multiple records based on rule conditions

Deleting multiple records based on rule conditions is similar to reading records without using a primary key.
The entities used in the rule must be extended to the database. The rule then loads all the records from the

database tables into memory and processes them. All records that satisfy the rule conditions are deleted
through the rule action, which uses the .remove operator.

Let's assume that all HEAVY containers must be replaced by next generation containers that meet new regulatory
requirements. In this case, you want to remove all the current HEAVY containers from the database.

Create a Rulesheet named DeleteMultiple.ers. Model a rule as shown here:
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g Cargo.ecore B DeleteMultiple.ers 2

Conditions 0 1
a Cargo.container 'HEAVY'
b
C
Actions 4 1
Post Message(s)
A Cargo.remove
B

Switch to Advanced View by selecting Rulesheet > Advanced View. In the Scope pane, right-click Cargo
and select Extend to Database.

Save the Rulesheet.

The two HEAVY containers in the Cargo table—625B and 625D—will get deleted when we run the Ruletest
without supplying primary key values:

@ Results | 5y Messages

manifestNum...  container volu... weight RflightPlanAssoc_flightNum._.
1 625A STANDARD 3000 100000 111
2 6258 HEAVY 5000 150000 111
; 825D ................................... HEAVY =000 50000 | NOLL

Create a new Ruletest named DeleteMultiple.ert, configure the Database Access setting to Read/Update,
and run the test (you don’t need to provide any input).

You get this output:

[g Cargo.ecore Eg DeleteMultiple.ers ¢ “DeleteMultipleert 53
T untitled_1

[Training/Intro/DeleteMultiple.ers Differen

Input Cutput
w 5 Cargo [1]
= container [STAMDARD]
= manifestMumber [625A]
= volume [3000]
= weight [100000]

The Cargo record shown in the Output (625A) is the remaining record in the dbo.Cargo table.

Let’s verify this in the Transportation database. In SQL Server Management Studio, right-click dbo.Cargo and
select Select Top 1000 Rows. You should be able to see the following result:
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[ Results | 7y Messages

manifestNum...  container volu._. weight  RflightPlanAssoc_flightNum._.
STANDARD 3000 100000 111

Only one record remains, indicating that the rule deleted all records that represented HEAVY containers.

Congratulations! You have now modeled rules that use EDC to read, write, and delete database records.
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