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Preface

For details, see the following topics:

* Progress Corticon documentation

* Overview of Progress Corticon

Progress Corticon documentation

The following documentation, as well as a What's New in Corticon document, is included with this
Progress Corticon release:

Corticon Tutorials

Corticon Studio Tutorial: Basic Rule Introduces modeling, analyzing, and testing rules and
Modeling decisions in Corticon Studio. Recommended for
evaluators and users getting started. See also the
PowerPoint-as-PDF version of this document that is
accessed from the Studio's Help menu.

Corticon Studio Tutorial: Advanced Rule | Provides a deeper look into Corticon Studio's capabilities
Modeling by defining and testing vocabularies, scope, collections,
messages, filters, conditions, transient data, and
calculations in multiple rulesheets that are assembled
into a Ruleflow. See also the PowerPoint-as-PDF version
of this document that is accessed from the Studio's Help
menu.

Progress Corticon: Integration & Deployment Guide: Version 5.4.1 11
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Corticon Tutorial: Using Enterprise Data
Connector (EDC)

Introduces Corticon's direct database access with a
detailed walkthrough from development in Studio to
deployment on Server. Uses Microsoft SQL Server to
demonstrate database read-only and read-update
functions.

Corticon Studio Documentation: Def

ining and Modeling Business Rules

Corticon Studio: Installation Guide

Step-by-step procedures for installing Corticon Studio
on computers running Microsoft Windows as a
standalone installation and as a part of an existing
Eclipse installation such as Progress Developer Studio
for OpenEdge. Shows how to enable internationalization
on Windows.

Corticon Studio: Rule Modeling Guide

Presents the concepts and purposes the Corticon
Vocabulary, then shows how to work with it in Rulesheets
by using scope, filters, conditions, collections, and
calculations. Discusses chaining, looping, dependencies,
filters and preconditions in rules. Presents the Enterprise
Data Connector from a rules viewpoint, and then shows
how database queries work. Provides information on
versioning, natural language, reporting, and localizing.
Provides troubleshooting and many Test Yourself
exercises.

Corticon Studio: Quick Reference Guide

Reference guide to the Corticon Studio user interface
and its mechanics, including descriptions of all menu
options, buttons, and actions.

Corticon Studio: Rule Language Guide

Reference information for all operators available in the
Corticon Studio Vocabulary. A Rulesheet example is
provided for many of the operators. Includes special
syntax issues, handling arithmetic and character
precedence issues.

Corticon Studio: Extensions Guide

Detailed technical information about the Corticon
extension framework for extended operators and service
call-outs. Describes several types of operator extensions,
and how to create a custom extension plug-in.

Corticon Server Documentation: Deploying Rules as Decision Services

Corticon Server: Integration &
Deployment Guide

An in-depth, technical description of Corticon Server
deployment methods, including preparation and
deployment of Decision Services and Service Contracts
through the Deployment Console tool. Describes JSON
request syntax and REST calls. Discusses relational
database concepts and implementation of the Enterprise
Data Connector. Goes deep into the server to discuss
state, persistence, and invocations by version or effective
date. Includes server monitoring techniques, performance
diagnostics, and recommendations for performance
tuning.

12
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Corticon Server: Deploying Web
Services with Java

Details installing the Corticon Server as a Web Services
Server, and then deploying and exposing Decision
Services as Web Services on the Pacific Application
Server (PAS) and other Java-based servers. Includes
samples of XML and JSON requests. Presents the
features and functions of the browser-based Server
Console. Provides administrative instructions for the
Pacific Application Server.

Corticon Server: Deploying Web
Services with .NET

Details installing the Corticon Server as a Web Services
Server, and then deploying and exposing decisions as
Web Services with .NET. Includes samples of XML and
JSON requests. Provides installation and configuration
information for the .NET Framework and Internet
Information Services (I1S) on various supported Windows
platforms.

Overview of Progress Corticon

Progress® Corticon® is the Business Rules Management System with the patented "no-coding”
rules engine that automates sophisticated decision processes.

Progress Corticon products

Progress Corticon distinguishes its development toolsets from its server deployment environments.

¢ Corticon Studio is the Windows-based development environment for creating and testing

business rules:

* When installed as a standalone application, Corticon Studio provides the complete Eclipse
development environment for Corticon as the Corticon Designer perspective. You can use
this fresh Eclipse installation as the basis for adding other Eclipse toolsets.

* When installed into an existing Eclipse such as the Progress Developer Studio (PDS), our
industry-standard Eclipse and Java development environment, the PDS enables development
of Corticon applications in the Corticon Designer perspective that integrate with other
products, such as Progress OpenEdge.

Note: Corticon installers are available for 64-bit and 32-bit platforms. Typically, you use the
64-bit installer on a 64-bit machine, where that installer is not valid on a 32-bit machine. When
adding Corticon to an existing Eclipse, the target Eclipse must be an installation of the same
bit width. Refer to the Corticon Studio: Installation Guide to access, prepare, and install Corticon

Studio.

Studio Licensing - Corticon embeds a time-delimited evaluation license that enables
development of both rule modeling and Enterprise Data Connector (EDC) projects, as well as
testing of the projects in an embedded Axis test server. You must obtain Studio development
licenses from your Progress representative.

* Corticon Servers implement web services for business rules defined in Corticon Studios:

* Corticon Server for deploying web services with Java is supported on various application
servers, and client web browsers. After installation on a supported Windows platform, that
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server installation's deployment artifacts can be redeployed on various UNIX and Linux web
service platforms as Corticon Decision Services. The guide Corticon Server: Deploying web
services with Java provides details on the full set of platforms and web service software that
it supports, as well as installation instructions in a tutorial format for typical usage.

* Corticon Server for deploying web services with .NET facilitates deployment of Corticon
Decision Services on Windows .NET Framework and Microsoft Internet Information Services
(I1S). The guide Corticon Server: Deploying web services with .NET provides details on the
platforms and web service software that it supports, as well as installation instructions in a
tutorial format for typical usage.

Server Licensing - Corticon embeds a time-delimited evaluation license that enables evaluation
and testing of rule modeling projects on supported platform configurations. You must obtain
server deployment licenses and server licenses that enable the Enterprise Data Connector
(EDC) from your Progress representative.

14
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Introduction to Corticon Server deployment

The Corticon Server installation and deployment process involves the sequence of activities
illustrated in the following diagram. Use this diagram as a map to this manual — each box below
corresponds to a following chapter.

Choose Install the Integrate Invoke
Deployment Business Decision Decision
Architecture Rules Server Services Services

For details, see the following topics:

* Choose the deployment architecture

Choose the deployment architecture

Corticon Decision Services are intended to function as part of a service-oriented architecture. Each
Decision Service automates a discrete decision-making activity — an activity defined by business
rules and managed by business analysts.

Important: A Corticon Ruleflow deployed to the Corticon Server and available to process
transactions is referred to as a "Decision Service." Rulesheets are not directly deployable to Corticon
Server. They must be "packaged” as Ruleflows in order to be deployed and executed on Corticon
Server.
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Chapter 1: Introduction to Corticon Server deployment

The application architect must consider how these Decision Services will be used ("consumed")
by external applications, clients, processes or components. Which applications need to consume
Decision Services and how will they invoke them? Your choice of installation and deployment
architecture impacts subsequent steps, including installation of Corticon Server, and integration
and invocation of the individual Decision Services deployed to Corticon Server.

The primary available options are described in the following table, and addressed in detail below:

Table 1: Table: Corticon Server Installation Options

Installation Option

Description

Appropriate If:

1 - Web Services

Corticon Server is deployed
with a Servlet interface, causing
individual Ruleflows to act as
Web Services. Invocations to
Corticon Server are made using
standard SOAP requests, and
data is transferred within the
SOAP request as an XML
"payload”.

Currently using Web
Services.

Need to expose Decision
Services to the Internet or
other distributed
architecture.

Using Microsoft .NET or
other legacy systems which
do not support Java method
calls (invocations).

2 - Java Services with XML
Payloads

Corticon Server is deployed
with an Enterprise Java Bean
(EJB) interface and integrated
with architectures that can
make Java method calls and
transfer XML payloads.

Prefer to use XML for best
flexibility in data payload.

Prefer IMS or RMI method
calls for high performance
and/or tighter coupling to
client applications.

3 - Java Services with Java
Object Payloads

Corticon Server is deployed
with an Enterprise Java Bean
(EJB) interface and integrated
with architectures that can
make Java method calls and
transfer Java object payloads.

Prefer Java objects for data
payload.

Prefer JMS or RMI method
calls for high performance.

Willing to accept decreased
portability

4 - In-process Java Classes
("POJO")

Corticon Server is deployed into

a client-managed JVM as Java | *

classes

Require lightest-weight,
smallest-footprint install.

Prefer direct, in-process
method calls for lowest
messaging overhead and
fastest performance

16
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Choose the deployment architecture

Table 2: Table: Corticon Server Communication Options

Server Installed Call Server With... Send Data As...
As...

Java Servlet ]
¢ SOAP: RPC or Document-style ¢ XML String (RPC-style)

e XML Document
(Document-style)

Java Session EJB ) ) )
¢ Corticon Server API via IMS e XML String or JDOM

¢ Corticon Server API via RMI * collection or map of Java
Business Objects

Java Classes ] ]
* in-process Java methods from the ¢ XML String or JDOM

Corticon Server API ]
¢ collection or map of Java

Business Objects

Installation option 1. Web services

Web Services is the most common deployment choice. By using the standards of Web Services
(including XML, SOAP, HTTP, WSDL, and XSD), this choice offers the greatest degree of flexibility
and reusability.

Corticon Server may be installed as a Web Service using a Java Servlet running in a J2EE web
or application server's Servlet container. You can use a Web Services server with IBM WebSphere,
Oracle/BEA WebLogic, Apache Tomcat or other containers that support multi-threading Web
Services (see Installing Corticon Server).

The Web Services option is the easiest to configure and integrate into diverse consuming
applications. Refer to Corticon Server: Deploying Web Services with Java and Corticon Server:
Deploying Web Services with .NET.

When deploying Corticon Decision Services into a Web Services server, the Deployment Console
(or Deployment Console API) is used to generate WSDL files for each Decision Service (see
Deploying Corticon Ruleflows). These WSDL files can then be used to integrate the Decision
Services into Consuming applications as standard Web Services (see Integrating Decision Services).
Corticon users can also build their own infrastructure that publishes the WSDL files to UDDI
directories for dynamic discovery and binding.

Installation option 2: Java services with XML message
payloads

You are not restricted to Web Services and SOAP as the technical application architecture. Corticon
Server is, at its core, a set of Java classes. You can deploy Corticon Server as:

* A J2EE Stateless Session bean (EJB).

* A set of In-process Java classes on the server or client-side.
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Chapter 1: Introduction to Corticon Server deployment

This approach avoids the overhead of SOAP messaging, but requires that consuming applications
speak Java, in other words, be able to invoke the Corticon Server APl via JMS or RMI. The payload
of the call is the same XML representation as in the Web Services deployment method, minus the
SOAP wrapper. Using XML offers good decoupling of consuming application from Decision Service
and greater degrees of flexibility.

Installation option 3: Java services with java object
payloads

In cases where it is not appropriate to send a string containing the XML payload (or receive a string
back as a response) as is required by Option 2, Corticon offers an additional way to pass the
payload:

¢ As Java objects (by reference) conforming to the JavaBeans specification. Each Java object
corresponds to an entity in the Corticon Decision Service Vocabulary. Corticon Server uses
introspection to identify the entity's attributes (as JavaBean properties).

This option offers the best performance, as payloads do not need transformation from objects
to/from XML. That being said, it is also the least portable because it requires Java objects and a
tight relationship between those objects and the Corticon Vocabulary to exist. In addition, it suffers
in flexibility because changes to the Vocabulary require changes to the Java object model.

Note: External name mapping and extended attributes, as discussed below and in this Corticon
product documentation, offer some help in coping with these constraints.

Installation option 4: In-process Java classes with Java
object or XML payloads

The installation option with lightest weight and smallest footprint is the In-process Java option.

With this option, no interface or wrapper class is used to forward calls from the client application
to Corticon Server (CcServer. jar). Instead, the client must use the Corticon Server Java API
to initialize the Corticon Server classes, load any Decision Services, and execute them. In addition,
the client application must start and manage the JVM in which the server classes are loaded.

JVM and thread management are normally functions of the Servlet or EJB container in a web or
application server — if you choose to take responsibility for these activities in your client code then
you do not need a container, at least as far as Corticon Server is concerned. Installing Corticon
Server without a web or application server reduces the overall application footprint and permits
more compact installations, but by eliminating the helpful functions of the container, it places more
of the deployment burden on you.

18
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Types of Corticon Servers

Corticon Server is provided in two installation sets: Corticon Server for Java, and Corticon Server
for .NET.

Corticon Servers implement web services for business rules defined in Corticon Studios.

* The Corticon Server for deploying web services with Java is supported on various application
servers, databases, and client web browsers. After installation on a supported Windows platform,
that server installation's deployment artifacts can be redeployed on various UNIX and Linux
web service platforms. The guide Corticon Server: Deploying Web Services with Java provides
details on the full set of platforms and web service software that it supports, as well as installation
instructions in a tutorial format for typical usage. See Deploying Web Service with Java for
information about its files and API tools.

* The Corticon Server for deploying web services with .NET facilitates deployment on Windows
.NET framework 4.0 and Microsoft Internet Information Services (1IS) that are packaged in the
supported Windows operating systems. The guide Corticon Server: Deploying Web Services
with .NET provides details on the full set of platforms and web service software that it supports,
as well as installation instructions in a tutorial format for typical usage. See Deploying Web
Service with .NET for information about its files and API tools.
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Preparing Studio files for deployment

For details, see the following topics:

Mapping the Vocabulary
XML mapping

Java object mapping

Entity

Attribute

Association

Java generics

Java enumerations

Verifying java object mapping

Listeners

Mapping the Vocabulary

Part of the integration process involves mapping our Vocabulary terms (which are used by the
rules in our Rulesheets) to the structure of the data that will be sent to the deployed Ruleflows in
runtime. This ensures that when the Decision Service is invoked, the data included in the invocation
will be understood, translated, and processed correctly.
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To map your Vocabulary, Corticon Studio must be set to Integration & Deployment mode. To
select this mode, choose the Studio menu item Window > Preferences. Expand Progress
Corticon, and then click on Rule Modeling. Select the radio button Integration & Deployment.

Note: If you have your license file available, make it accessible, and then browse to choose its
location in this panel.

XML mapping

If you have chosen to use Option 1 or 2 in the table Corticon Server Installation Options — in other
words, the data payload of your call will be in the form of an XML document — then your Vocabulary
may need to be configured to match the naming convention of the elements in your XML payload.

Entity Mapping

Vocabulary entities correspond to XML complex elements (complexTypes). If the complexType
matches exactly (spelling, case, special characters, everything), then no mapping is necessary.
However, if the complexType name differs in any way from the Vocabulary entity name, then the
complexType hame must be entered into the XML Class Name property, as shown below.

Figure 1: Mapping a Vocabulary Entity to an XML complexType

L cargo.ecore 53

E=l EJ Cargo Property Mame Property Walue
E-E aircraft Entity Marne Ajrcraft
Lo == sircraftType Entityj Identity
Inherits Fram
i o= maxCargavolume ML Namnespace
-8 maxCargaisight ¥ML Elernent Marme [Plane
o= ailumber Java Package
- =€ HightPan (FlightFar) Java Class Name
E Cargo

&= FlightPlan

In the example shown in this figure, the Vocabulary entity name (Aircraft) does not exactly
match the name of the external XML Class (P1ane), so the mapping entry is required. If the two
names were identical, then no mapping entry would be necessary.

If XML Namespaces vary within the document, then use the XML Namespace field to enter the
full namespace of the XML Element Name. If no XML Namespace value is entered, then it is
assumed that all XML Elements use the same namespace.

Attribute Mapping

Vocabulary attributes correspond to XML simple elements. If the element name matches exactly
(spelling, case, spaces, and non-alphanumeric characters), then no mapping is necessary. However,
if the element name differs in any way from the Vocabulary attribute name, then the element name
must be entered into the XML Property Name property, as shown in the following figure.

Progress Corticon: Integration & Deployment Guide: Version 5.4.1



XML mapping

Figure 2: Mapping aVocabulary Attribute to an XML SimpleType

L cargo.ecore 53

E=l EJ Cargo Property Mame Property Walue
E@ Aircraft Attribute Marne aircraftType
HE Data Type Skring

o aircraftType

= maxCargovolume ngzatnry ;:ze

= maxCargowweight ¥ML Namespace

= tailvumber *ML Elernent Marne: [planeTyne
e _€ FlightPlan (FlightPlan} Java Object Get Method

Java Object Set Method

- H cargo Java Object Field Name

&= FlightPlan

If XML Namespaces vary within the document, then use the XML Namespace field to enter the
full namespace of the XML Element Name. If no XML Namespace value is entered, then it is
assumed that all XML Elements use the same namespace.

Association Mapping

Vocabulary associations correspond to references between XML complex elements. If the element
name matches exactly (spelling, case, special characters, everything), then no mapping is

necessary. However, if the element name differs in any way from the Vocabulary association name,
then the element name must be entered into the XML Property Name property, as shown below.

Figure 3: Mapping aVocabulary Association to an XML ComplexType

Cr——

E=l EJ Cargo Property Mame Property Value
== aircraft Association Role Mame FlightPlan
L aircraftType Source Entity Mame Aircraft
- == mawCargovolume Target Entity MNarme FlightFlan
] maxCargoweight Cardinalities 1-=%
; =] Eailtiumber Nawigabiliy Bidirectional
€ FlightPlan (FlightPlsry ~ Mandatory No
B Cargo SML Property Marme [reyFlightPlam

Java Object @et Method
Java Object Set Method
Java Object Field Name

&= FlightPlan

XML Namespace Mapping — Changes in BRMS Version 5.2

In BRMS versions prior to 5.2, Corticon Server assumed that incoming XML requests were loosely
compliant with the XSD/WSDL generated for a particular Decision Service (by the Deployment
Console, for example). The Corticon XSD/WSDLs generated all had a targetNamespace of
urn:Corticon.

The problem with this approach is that most SOA systems, particularly those that care about XML
validation, require the targetNamespace to be unique, ideally globally unique. Two properties
in CcDeployment.properties (com.corticon.xml.addDefaultNamespace and
com.corticon.schemagenerator.addDefaultNamespace) allow you to "turn off"
targetNamespace usage in the XSD/WSDL altogether. But prior to version 5.2, you could not
selectively assign specific namespaces to specific elements (either Entities or Attributes) within
the Vocabulary.
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Starting in version 5.2, the XML Schema targetNamespace is controlled by a new
CcDeployment.properties property named ensureUniqueTargetNamespace SO that you
can specify the expected behavior of Corticon's XSD/WSDL generation subsystem. By default,
the SOAP envelope targetNamespace Will be set to a concatenation of the following strings:

¢ the WSDL's service soap address location +
» forward slash character (/) +
* the decision service name.

You can also switch back to old (prior to version 5.2) behavior for backward compatibility purposes
by setting ensureUniqueTargetNamespace=false.

The following screenshots juxtapose old XSD/WSDLs with new XSD/WSDLSs:

Figure 4: Old XSD with Generic Namespace (version 5.1 and earlier)

<?xml version="1.0" encoding="UTF-5"2>
<xzdischema xmwlns:ixsd="http://wuw.wd.org/2001/EZMLSchema” xmlns:tns="urn:Corticon"
targetNamespace="urn:Corticon” elementFormDefault="gqualified">

<xad:element nawe="CorticonRequest” type="tns:CorticonRequestType’™ />

<xsdielement name="CorticonResponse” type="tns:CorticonResponseType” /3

Figure 5: New XSD with Unique Namespace (version 5.2 and later)

<?xmwl version="1.0" encoding="UTF-5"2>
<xsdischema xmlnsixsd="http://wvw.wd.org/2001/XMLSchena” xmwlns:tns=
furn:decision:tutorial example” targetMawespace="urn:decision:tutorial exsmple'
elementFormDefault="qualified>
<xsd:element name="CorticonRequest" type="tns:CorticonRequestType™ />
<xsdielement name="CorticonResponse” type="tns:CorticonResponseType” />

Figure 6: Old WSDL with Generic Namespace (version 5.1 and earlier)

< ?¥ml version="1.0" encoding="UTF-5"2>
<definitions xmlns="http://schemas.xmlsoap.org/wsdl/" xmlns:tns="urn:Corticondervice"
xmlns:co="urniCorticon” xmlns:xsd="http://wuw.wd.org/2001/XHLSchena” xmlns:soap=
"http://schewas. xwlsoap. org/ wsdl/soap/ " targetManespace="urn:CorticonService >
<types:
<xsd:schema xmwlns:tns="urn:Corticon” targetMamespace="urn:Corticon®
elementFormbefault="qualified">
<xsd:elenment nawe="CorticonRequest” type="tns:CorticonRequestType” />
<¥3d:element nawme="CorticonReaponse” type="tna:CorticonResponseType™ />

Figure 7: New WSDL with Unique Namespace (version 5.2 and later)

<?xml version="1.0" encoding="UTF-5"2>
<definitions xmlns="http://schemas.xmlsoap.org/ wedl/ " xmlns:tns=
"http:// localhost:8080/axis/services/Corticon/ tutorial example” xmlns:co=
rurn:decision:tutorial example” wmlns:xsd="hoop://www.w3.org/ 2001/ KHLSchewa™
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" targetMamespace=
"http:// localhost: 8080/ axis/services/Corticon/ tutorial example™>
<types>
<xgdrschema xmlns:tns="urn:decision:tutorial example” tcargetMamespaces

"urn:decision:tutorial example” elementFormDefault="gualified":>

Namespace mapping changes in version 5.2 also affected some APIs. See the JavaDoc for full
details.

Java object mapping

If you have chosen to use Option 3 in Corticon Server Installation Options — in other words, the
data payload of your call will be in the form of a map or collection of Java objects — then your
Vocabulary may need to be configured to match the method names within those objects.

24
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Corticon Studio can import a package of classes and automatically match the object structure with
the Vocabulary structure. In other words, it will try to determine which objects match which
Vocabulary entities, which properties match which Vocabulary attributes, and which object
references match which Vocabulary associations.

To perform this matching, Corticon Studio assumes your objects are JavaBean compliant, meaning
they contain public get and set methods to expose those properties used in the Vocabulary. Without
this JavaBean compliance, the automatic mapper may fail to fully map the package, and you will
need to complete it manually.

To import package metadata:

1. Open your Vocabulary in Corticon Studio's Vocabulary Edit mode.

2. From the menubar, select Vocabulary > Java Object Messaging > Import Java Class
Metadata, as shown in the following figure:

Figure 8: Importing Java Class Metadata for Mapping

th  Project Run | Vecabulary | Window Help

oca
| | ¢ Add Domain

= Add Enti
(¢ Cargo.ecore ! <

4 & Cargo -lc:c: -"—'ttl'il':'..ItE.
. ED Aircraf Add Association
- & Cargo Database Access 2
-+ &5 Flight! Java Object Messaging [ Import Java Class Metadata
Localize... Clear Java Class Metadata
=| Report
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3. Use the Browse button to select the location of your Java Business Objects. They should be
compiled class files or Java archives (. jar files).

Figure 9: Browsing to your Java Class files

T

-

#- Imnport Java Class Metadata = llﬂ“ﬁl
Java Metadata Sources

Select JARs or classes to be imported, plus any JARs your classes depend on.

From directory:  C\Program Files (x86)\Progress\Analyst Server 7.0 =

= = admin [T 5l boost_signals-vcl00-mt-1_45.dlI =
[ = jacob-115-M2-x86.dII

|=| jruby-core-1.6.2.jar
=l jruby-stdlib-1.6.2.jar
HRE! logd codll

[ = mfcl00u.dil

HRE! msvepl00.dil
HRE! msvcpll.dll

[ = msverl00.dIl o

m

Select All | | Deselect All |

.
@ < Back Next » Finish
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4. Select the package containing the Java business objects as shown:

Figure 10: Importing Java Class Metadata for Mapping

I

. 3 Irnport Java Class Metadata

Java Package Selection
Select the packages to be imported.

a4 [7]4] com -
a [¥]£] google [
a [J]L3 gdata
a [V util
4 [7]4] common
[¥]-=3 base
a [7]L£] kenai
4 ]+ constantine
a [7]L=] platform
[¥] =3 darwin
[J] £ fake

[ N T |

Select All ] [ Deselect All

@ Next > Finish ||  Cancel

5. When the import succeeds, you see the following message:

Figure 11: Java Class Metadata Import Success Message

-

Java Metadata Loaded ==

I lava class metadata has been imported.

Now that the import is complete, we will examine our Vocabulary to see what happened.

Progress Corticon: Integration & Deployment Guide: Version 5.4.1

27



Chapter 3: Preparing Studio files for deployment

Entity

Let's take a look at a sample class that we might have wanted to map to the Aircraft entity.

Figure 12: First Portion of MyAircraft Class

1| package com.corticon.bo.tutorial;

2

3| import java.math.Bighecimal;

4 import jawva.util.Vector;

5}

6| public class Myhircraft

G

g 44 Pulic Attribute Instance Variables

] public String istrdircraftType = all;
10

11 44 Priwvate Attribute Instance Variables

12 private Biglhecimal ibdMaxCargoWolume = null:
13 private Float ifMaxCargoWeight = all;
14 private Ftring istrTaillumber = rmall;

15

1a /4 Priwvate Association Instance Variables

17 private Vector iwectFlightPlan = new Vector():
15

13 e e e ettt
20 44 EZero Argument Constructor

21 e e e ettt
22 public Mydircraft() {}

We can see in line 6 of this figure that this class is not actually named Aircraft —itis named
MyAircraft. The automatic mapper attempts to locate a class by the same name as each entity.
In the case of Aircraft, it looks for a class named Aircraft. Not finding one, it leaves the field
empty, as shown in the following figure.

Figure 13: Default Map of Class to Entity

(. +Cargo.ccore % W

B 5l Cargo Propetty Mame Property Yalue
=2 Aircraft Entity Mame Bivcraft
=] aircraftType Entity Identity
== mawCargovolume Inherits From
=] manCargovveight Java Package
== Laillumber EML Class Marmne
—€ FlightPlan (FlightPlan) Jatva Class Mame

Because no Aircraft class exists in the package, we need to manually map this entity, using
the Java Package and Java Class Name drop-downs, as shown in the following figure. The
metadata import process populates the drop-downs for us. Be sure to select the package name
from the Java Package drop-down so the mapper knows where to look.
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Attribute

Figure 14: Manually Mapping MyAircraft Class to Aircraft Entity

i X N
B 5 cargo

E = aircraft
= aircraftType
= maxCargovolume
=] manCargovveight
= tailvumber
- g€ FlightPlan (FlightPlan)
% Cargo
'? FlightPlan

Attribute

Property Name
Entity Name
Entity Idenkity
Inherits From
Java Package
EML Class Marmne
1ava Class Mame

Property Value
Aircraft

carn. corticon, bo, bukarial

Ty Aircr aft

When attempting to map attributes, the mapper looks for class properties which are exposed using
public get and set methods by the same name. For example, if mapping attribute £1ightNumber,
the mapper looks for public getF1ightNumber and setF1lightNumber methods in the mapped

class.

Figure 15: Second Portion of MyAircraft Class

23

24 P ——————————
25 44 Atrtribute Getter / Setters

26 P ——————————
27 public Bighecimal getMaxCargoWVolumen)

28 return ibdMaxCargoVolume:;

29 1

30 public woid setMaxCargo¥Volume (EigDecimal abdvalue)
31 ibhdMaxCargoVolune abhdValue;

32 i

33

34 public Float getMyMaxCargoWeight ()

35 return ifMaxCargoleight;

36 i

37 public woid setMyMaxCargoWeight (Float afWalue)

38 ifMaxCargoWeight afValue;

39 1

40

41 public String getTailMumber() |

42 return istrTaillumber;

43 1

44 public woid setTailMumber (3tring astr¥alue)

45 istrTailNumber astr¥Walue;

46 i

47

In the case of attribute tailNumber, the mapper finds get and set methods that conform to this
naming convention, so the method names are inserted into the fields in gray type, as shown in the

following figure.
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Figure 16: Auto-Mapped Attribute Method Names

(. +Cargo.ccore % W

B 5 cargo

% Aircraft

&7 Cargo

== FlightPlan
E Flighthurmber
3~ aircraft (Aircraft)

Property Name
Attribute Marne
Daka Type
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Mode

AML Property Marne

Property Value
FlightMurnber
Inkeger

Yes

Base

Java Object Get Method
lava Object Set Method
Java Object Field Mame

?( cargo (Cargo)

In those cases where the mapper cannot locate the corresponding methods, you will need to select
them manually. Notice in the MyAircraft class shown in First Portion of MyAircraft Class, no

get and set methods exist for istrAircraftType since itis a public instance variable. Therefore,
we need to select it from the Java Object Field Name drop-down, as shown in the following figure.

Figure 17: Manually Mapped Public Instance Variable Name

Wcargoccoe x N

H 5 Cargo

-3 Aircraft
= ircraftType
= maxCargovolume
=) maxCargoveight
=] tailumber
7% FlightPlan (FightPlan)
+- Cargo
-2 FlightPlan

Property Marne
Atkribube Mame

Data Type

MMandatory

Mode

AML Property Mame
Java Object Get Method
Java Object Sek Method
Java Object Field Mame

Property Yalue
aircraftTvpe
AircraftType
Yes

Base

iskraircraftTyvpe

When a class property contains get and set methods, but their names do not conform to the naming
convention assumed by the auto-mapper, we must select the method names from the Java Object
Get Method and Set Method drop-downs, as shown in the following figure.

Figure 18: Manually Mapped Property Get and Set Method Names

. Corao.ecore X WY

B 5 cargo

E = aircraft
L aircraftType
= maxCargovolume
= maxCargoweight
= tailvumber
- g€ FlightPlan (FlightPlan)
% Cargo
#-73 FlightPlan

Property Name
Attribute Marne

Daka Type

Mandatary

Mode

AML Property Marne
Java Object Get Method
lava Object Set Method
Java Object Field Mame

Property Value
maxCargoiWeight
Decimal

Yes

Base

getMyMaxiCargoiiaight

|getMasCal

rgotfalurme

¢ _argotie

If you worked with Java Object Messaging and mapping in versions of Corticon Studio prior to 5.2,
then you may recall that external data types also required manual mapping. As of version 5.2, a
property's data type is detected by the auto-mapper, so there's no need to manually enter it. This
is shown by the £1ightNumber attribute in the following figure.
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Figure 19: Auto-Mapped Property Despite Different Data Type

(. +Cargo.ccore % W

B 5 cargo Property Mame Property Value
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== maxCargovolume Mandatary Yes
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% Cargo lava Object Sek Method

Java Object Field Mame

#-73 FlightPlan

Note: First Portion of MyAircraft Class shows that this property uses a primitive data type int, and
it is automatically mapped anyway.

Association

The mapper looks for get and set methods for associations the same way that it does for attributes.
In the case of the Aircraft.flightPlan association, shown in Third Portion of MyAircraft
Class, below, these methods do not conform to the naming convention expected by the mapper.
So once again, we must manually select the appropriate method names from the Java Object
Get Method and Set Method drop-downs, as shown in Manually Mapped Association Get and
Set Method Names, below.

Figure 20: Third Portion of MyAircraft Class

a3 f = e
49 /¢ Association Getter / Betters
50 Afmm————————————————

5l public Vector getMyFlightPlan() {

52 return ivectFlightPlan;

53 i

54 public woid setMyFlightPlan(Vector Iavect'\?alue] {
55 ivectFlightPlan = avectValue;

56 }

57 3

538

Figure 21: Manually Mapped Association Get and Set Method Names
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. d lava Object Sek Method setMyFlightPlan

Java Object Field Mame
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Java generics

Support for type-casted collections is included in Corticon Studio. If your Java Business Objects
include type-casted collections (introduced in Java 5), then Corticon will ensure these constraints
are interpreted correctly in association processing.

Java enumerations

Enumerations are custom Java objects you define and use inside of your Business Objects. They
are used to define a preset "value set" for a particular type.

For simplicity, let's assume that a Java Enumeration has a Name and multiple Labels (or Types).
Here is a common example of a Java Enumeration:

public enum Day

{
MONDAY, TUESDAY, WEDNESDAY, THURSDAY, FRIDAY;

}

The Day enumeration has 5 different Labels {Day.MONDAY, Day.TUESDAY, Day.WEDNESDAY,
Day.THURSDAY, and Day.FRIDAY}. All of these labels are all considered "of type Day". So if a
method signature accepts a Day type, it will accept all 5 of these defined labels.

For example:

public class Person
{
private Day iPayDay = null;

public Day getPayDay () {return iPayDay;}
public void setPayDay(Day aValue) {iPayDay = aValue;}

}
And here is an example of a call to the setPayDay (Day) method:
lPerson.setPayDay (Day.MONDAY) ;

Because Day.MONDAY is of type Day, the setting of the value is complete.

Prior to Version 5. 2, business rules could only set basic Data Types into Business Objects. Basic
data types included String, Long, long, Integer, int, and Boolean. But starting in 5. 2, business rule
execution can also set your business object's Enumeration values.

Corticon performs this by matching Labels in your business object's enumerations with the
Custom Data Type (CDT) labels defined in your Vocabulary.

From our example:

Java Enumeration Label Names for enum Day:
MONDAY

TUESDAY

WEDNESDAY

THURSDAY
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FRIDAY

Now, the Vocabulary must have these same Labels defined in the CDT that is assigned to the
attribute.

Figure 22:Vocabulary CDT Labels must match Business Object Enumeration Labels (Types)

%Erm.{)oummt,eme EXH =08

E|E:| EnumsDocument
E-= Person

Custorn Data Types | Database Access

= incomelevel Data Type Name Base Data Type Enumeration Constraint Expression =+ Label _ Value -
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== shirtsize PersonIncomel., .., Decimal ‘fes B WEDMESDAY 3 B
THURSDAY 4
Name of the CDT...BUT... it FRIDAY 5

doesn't have to match the
name of the Enumeration.

Define the same set of Labels
that were in the Enumeration.

Values are only used inside of the Rules.
The Listener uses the value to look up the
Label, and then finds the corresponding
Enumeration value.

Figure 23: Vocabulary Mapper found correct Metadata based on matching enumeration
labels
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The key to metadata matching is the Labels — as long as your BO enumeration labels match the
Vocabulary's CDT Labels, it should work fine. So what happens if the Labels do NOT match?

Extra validation has been added to the Vocabulary to help identify this problem. The example
below shows a Label mismatch:

Figure 24: Vocabulary CDT Label / Object Enumeration Label Mismatch
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& Java Object Set Method setEnumDateTime parameter type com.corticon.bos.sample. jomtesting. enums.EnumDateTime is not compatible with Vocabulary data type DateTime. v1lecore [Testing/fixtures/...
& Java Object Set Method setEnumDateTimeInternal parameter type com.corticon,bos.sample.jomtesting, enums. EnumBaseClassSEnumDateTimelnternal is not compatible with Vocabulary datz v1.ecore fTestingffixtures/...
& Java Object Set Method setEnumDecimal parameter type com.corticon.bos.sample jomtesting. enums.EnumDedmal is not compatible with Vocabulary data type Decimal. v1.ecore fTesting/ffixtures/...
& Java Object Set Method setEnumDecimalinternal parameter type com.corticon.bos.sample.jomtesting.enums.EnumBaseClass$EnumDecimallnternal is not compatible with Vocabulary data typ v1.ecore (Testing/fixtures/...
& Java Object Set Method setEnumInteger parameter type com,corticon,bos.sample. jomtesting, enums.EnumInteger is not compatible with Vecabulary data type Integer, vl.ecore fTestingffixtures/...
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Notice the Vocabulary attribute is "flagged" with the small orange warning icon (shown in the upper
left of the figure above). The associated warning message states:
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Java Object Get Method getPayDay return type is an Enumeration and has
a mismatch in values between the Enumeration Labels [MONDAY, TUESDAY,
WEDNESDAY, THURSDAY, FRIDAY] and Custom Datatype Labels [MONDAYS, TUESDAY,
WEDNESDAY, THURSDAY, FRIDAY].

Verifying java object mapping

You may have noticed that in several of the screenshots above, small orange triangle "warning"
icons appear next to the Vocabulary nodes whose mappings have not yet been selected. Each
warning will have a corresponding message entered in the Problems window, which is usually
located towards the bottom of the Corticon Studio window. If you do not see it,

* Use Window > > > Show View > > > Problems to display it.

Figure 25: Problem window showing list of current mapping problems

-

Error Log | Properties |

0 errars, 5 warnings, 0 infos

Description | Res... = | Path | Location

E - Warnings (5 items)
% Mo Java object mapping for association cargo could be Found inimported metadata, Cargo.ecore  SamplesfRul...  FlightPlan.cargo
% Mo Java object mapping For attribuke packaging could be Found inimported metadat Cargo.ecore  SamplesfRul.,.  Cargo.packaging

When all mappings have been made (either automatically or manually), these warning icons
will disappear.

Listeners

During runtime, when an attribute's value is updated by rules, the update is communicated back
to the business object by way of "Listener" classes. Listener classes are compiled at deployment
time when Corticon Server detects a Ruleflow using Java Object Messaging. Once compiled, these
Listener classes are also added to the . eds file, which is the compiled, executable version of the
.erf.This process ensures that Corticon Server "knows" how to properly update the objects it
receives during an invocation. Because the update process uses compiled Listener classes instead
of Java Reflection, the update process occurs very quickly in runtime.

Even though Java Object metadata was imported into Corticon Studio for purposes of mapping
the Vocabulary, and those mappings were included in the Rulesheet and Ruleflow assets, the
Listener classes, like the rest of the .erf, is not compiled until deployment time. As a result, the
same Java business object classes must also always be available to Corticon Server during runtime.

Corticon Server assumes it will find these classes on your application server's classpath. If it cannot
find them, Listener class compilation will fail, and your deployed Ruleflow will be unable to process
transactions using Java business objects as payload data.

If a Ruleflow (.erf) is deployed to Corticon Server without compiled Listeners, then it will accept
only invocations with XML payloads, and reject invocations with Java object payloads. When
invoked with Java object payloads, Corticon Server will return an exception, as shown in the
following figure:
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Figure 26: Server Error Message When Listeners Not Present

Ccierver.execute (String, Ccllecticn, Integer, Date)
Decision Service DecisionServicelNamse i3 not enabled to run
Object Executicn. WVocabulary and Buleset need to be
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When a Ruleflow has been built and tested in Corticon Studio, it must be prepared for
deployment. Deploying a Ruleflow requires at least one and, often two, steps:

Note: Rulesheets may be tested in Corticon Studio using Ruletests, however they must be
packaged as Ruleflows in order to be deployed to Corticon Server. Rulesheets cannot be
deployed directly to Corticon Server.

For details, see the following topics:

Ruleflow deployment

Publish and Download Wizards

Testing the deployed Corticon Decision Service
Deploying uncompiled vs. pre-compiled decision services

Silent compilation of multiple Decision Services
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Ruleflow deployment

Once a Ruleflow has been deployed to the Corticon Server, we stop calling it a Ruleflow and
start calling it a Decision Service. The process of "deploying" a Ruleflowis really an act of
instructing a running Corticon Server instance to load a Ruleflow and prepare to execute it in
response to a call from an external client application. There are 2 ways to inform the Corticon
Server which RulefIows it should load and how to configure certain execution parameters for
each. These methods are discussed in the following topics.

Ruleflow deployment using Deployment Descriptor files

Before a Decision Service can be consumed by a client application, Corticon Server must first be
initialized by the application architecture startup sequence. Then, Corticon Server loads one or
more Deployment Descriptor files by calling the ICcServer interface's 1oadFromCdd method.
This causes Corticon Server to read the Deployment Descriptor file(s), load each listed Ruleflow,
and set other execution and configuration parameters accordingly.

Deployment Descriptor files, which have the filename suffix . cdd, tell Corticon Server the following:
* The name(s) and directory location(s) of the Ruleflow(s) to load upon startup.

* The reload option each Decision Service will use.

* The type of request message style to expect from consumers of each Decision Service.

* The unique name ("Decision Service Name") of each Ruleflow.

* The concurrency properties of each Decision Service.

Deployment Descriptor files are easily created and managed using the Corticon Deployment
Console tool. The Deployment Console is included by default in all Corticon Server installations.

Functions of the Deployment Console tool

The Deployment Console has two functions:

* Create Deployment Descriptor files. These files, carrying the file suffix . cdd, are XML
documents which instruct Corticon Server which Ruleflows to load, and how to configure
certain parameters and settings for each Rulef1ow. Creating and using Deployment Descriptor
files will make up the main topics within this chapter.

* Create XML service contract documents. These documents are used for Ruleflowintegration
and will be discussed in the Integration chapter of this manual.
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Using the Deployment Console tool's Decision Services

The Corticon Deployment Console is started, as follows for each of the server types:

¢ Java Server: On the Windows Start menu, choose Programs > Progress > Corticon n.n
> Corticon Deployment Console to launch the script file \Server\deployConsole.bat.

¢ _NET Server: On the Windows Start menu, choose Programs > Progress > Corticon n.n
> Corticon .NET Deployment Console to launch the executable file Server
.NET\samples\bin\DeploymentConsole.exe.

The Deployment Console is divided into two sections. Because the Deployment Console is a rather
wide window, its columns are shown as two screen captures in the following figures. The red
identifiers are the topics listed below.

Figure 27: Left Portion of Deployment Console, with Deployment Descriptor File Settings
Numbered
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=
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Figure 28: Right Portion of Deployment Console, with Deployment Descriptor File Settings
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The name of the open Deployment Descriptor file is displayed in the Deployment Console's title
bar.

The File menu, circled in the top figure, enables management of Deployment Descriptor files:
* To save the current file, choose (File > Save).

* To open an existing . cdd, choose (File > Open).

Progress Corticon: Integration & Deployment Guide: Version 5.4.1 39



Chapter 4: Deploying Corticon Ruleflows

To save a . cdd under a different name, choose (File > Save As).

The marked steps below correspond to the Deployment Console columns for each line in the
Deployment Descriptor.

1. Decision Service Name - A unique identifier or label for the Decision Service. It is used when

invoking the Decision Service, either via an API call or a SOAP request message. See Invoking
Corticon Server for usage details.

Ruleflow - All Ruleflows listed in this section are part of this Deployment Descriptor file.
Deployment properties are specified on each Rulerflow. Each row represents one

Ruleflow. Use the || button to navigate to a RulefIow file and select it for inclusion in this
Deployment Descriptor file. Note that RulefIow absolute pathnames are shown in this section,
but relative pathnames are included in the actual . cdd file.

The term "deploy", as we use it here, means to "inform" the Corticon Server that you intend to
load the RulefIow and make it available as a Decision Service. It does not require actual
physical movement of the . er £ file from a design-time location to a runtime location, although
you may do that if you choose — just be sure the file's path is up-to-date in the Deployment
Descriptor file. But movement isn't required — you can save your . erf£ file to any location in a
file system, and also deploy it from the same place as long as the running Corticon Server can
access the path.

Version - the version number assigned to the Rulerlowinthe Ruleflow > Properties window
of Corticon Studio. Note that this entry is editable only in Corticon Studio and not in the
Deployment Console. A discussion of how Corticon Server processes this information is found
in the topics "Decision Service Versioning and Effective Dating" of the Integration and
Deployment Guide. Also see the Quick Reference Guide for a brief description of the Ruleflow
Properties window and the Rule Modeling Guide for details on using the Ruleflow versioning
feature. It is displayed in the Deployment Console simply as a convenience to the Ruleflow
deployer.

Version Label - the version label assigned to the Ruleflow in the Ruleflow > Properties
window of Corticon Studio. Note that this entry is editable only in Corticon Studio and not in the
Deployment Console. See the Quick Reference Guide for a brief description of the Ruleflow
Properties window and the purpose of the Ruleflow versioning feature.

Effective Date - The effective date assigned to the Ruleflow in the Ruleflow > Properties
window of Corticon Studio. Note that this entry is editable only in Corticon Studio and not in the
Deployment Console. A discussion of how Corticon Server processes this information is found
in the topics "Decision Service Versioning and Effective Dating" of the Integration and
Deployment Guide. Also see the Quick Reference Guide for a brief description of the Ruleflow
Properties window and the purpose of the Ruleflow effective dating feature.

Expiration Date - The expiration date assigned to the Ruleflowinthe Ruleflow > Properties
window of Corticon Studio . Note that this entry is editable only in Corticon Studio and not in
the Deployment Console. A discussion of how Corticon Server processes this information is
found in the topics "Decision Service Versioning and Effective Dating" of the Integration and
Deployment Guide. Also see the Quick Reference Guide for a brief description of the Ruleflow
Properties window and the purpose of the RulefIow expiration dating feature.

. Minimum Pool Size - The minimum number of instances or 'copies' created for a Decision

Service when it is loaded by Corticon Server. Instances of a Decision Service are known as
Reactors - These Reactors are placed in a pool, where they wait for assignment by Corticon
Server to an incoming request, or they expire due to inactivity. The larger the pool size, the
greater the concurrency (but greater the memory usage). The default value is 1, which means
that even under no load (no incoming requests) Corticon Server will always maintain one Reactor
in the pool for this Decision Service.
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10.

Maximum Pool Size - The maximum number of Reactors Corticon Server can put into the
pool for this Decision Service. Therefore, the number of Reactors that can execute concurrently
is determined by the max pool size. If additional requests for the Decision Service arrive when
all Reactors are busy, the new requests queue until Corticon Server can allocate a Reactor to
the new transaction (usually right after a Reactor is finished with its current transaction). The
more Reactors in the pool, the greater the concurrency (and the greater the memory usage).
See Performance and Tuning chapter for more guidance on Pool configuration. The default
value is 5.

Note: Functions 9, 10, and 11 are active only if your Corticon license enables EDC, and you
have registered its location in tool.

Note: If you are evaluating Corticon, your license requires that you set the parameter to 1.

Database Access - Controls whether the deployed Rule Set has direct access to a database,
and if so, whether it will be read-only or read-write access.

Entities Returned - Determines whether the Corticon Server response message should include
all data used by the rules including data retrieved from a database (All Instances), or only data
provided in the request and created by the rules themselves (Incoming/New Instances).

. Database Access Properties File - The path and filename of the database access properties

file (that was typically created in Corticon Studio) to be used by Corticon Server during runtime
database access. Use the adjacent

button to navigate to a database access properties file.

. Dynamic Reload - When Yes, Corticon Server will periodically look to see if a Deployment

Descriptor file, or any of the Decision Service entries in that file, has changed since the . cdd
was last loaded. If so, it will be automatically reloaded. The time interval between checks is
defined by property com.corticon.ccserver.servicelIntervals in CcServer.properties.
When No, Corticon Server will not use the most recent updated Ruleflow or Decision Service
when it adds new Reactors into the pool; instead, the server copies the in-memory reactor that
is already in the pool.

. XML Messaging Style - Determines whether request messages for this Decision Service

should contain a flat (Flat) or hierarchical (Hier) payload structure. The Decision Service Contract
Structures section of the Integration chapter provides samples of each. If set to Auto Detect,
then Corticon Server will accept either style and respond in the same way.

The indicated buttons at the bottom of the Decision Service Deployment Properties section provide
the following functions:

(A) Add Ruleflow - Creates a new line in the Decision Service Deployment Properties list.
There is no limit to the number of Ruleflows that can be included in a single Deployment
Descriptor file.

(B) Remove Ruleflow - Removes the selected row in the Decision Service Deployment
Properties list.

(C) Pre-compile Decision Services - Compiles the Decision Service before deployment, and
then puts the . eds file (which contains the compiled executable code) at the location you
specify. (By default, Corticon Server does not compile Ruleflows until they are deployed to
Corticon Server. Here, you choose to pre-compile RulefIows in advance of deployment.) The
. cdd file will contain reference to the . eds instead of the usual . erf file. Be aware that setting
the EDC properties will optimize the Decision Service for EDC.
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* (D) Save Deployment File - Saves the . cdd file. (Same as the menu File > Save command.)

Using the Deploy API to precompile rule assets

The Corticon Server for Java provides a script, testDeployConsole.bat atits \Server root,
that lets you precompile rule assets by responding to a series of prompts. The following example
shows the command options and the default prompts for #6:

B C\Windows\systern32\cmd.exe EI@

Transactions:
—1 Exit Deplovy Api Test

il Generate

2 Generate Decision Service Schema

3 Generate Vocabulary WSDL

4 Generate Vocabulary Schema

5 Preconmpile Rule Asset

6 Preconpile Rule Ass into a Database Access optimized .eds file

Enter transaction number:
6

Input the path to the .erf: type cancel <enter? to stop operation
(example: C: /531/P109/SeluelJaua/Sampleﬂ/Rule Projects/0rderProcessing/Order _erfd
IC: /531 /Prog-ServerdJavasSanples/Rule Projects OrderProcessing/0Order.erf

Input Service Hame: type cancel <{enter> to stop operation
(exanple = rderProcessing
OrderProcessing

Input Qutput Directory: type cancel <enter> to stop operation
(example: C:/531/Uork/ServerJavassoutput’
IC: /531 WorksServerJavassoutput

Input Database Access Mode:type cancel <enter> to stop operation
{example: R. RY. <null> —— if <null> iz entered. the Server will turn process against an in—memory datahase)
Ry

If file exists, do you want to overwrite: type cancel <enter> to stop operation
(exanple: trued
L rue

Note: When you precompile a Decision Service for use in EDC, you must avoid mismatches of
the EDC compilation type and the Decision Service deployment type, else an exception is thrown.

Content of a Deployment Descriptor file

A Deployment Descriptor file is saved as an XML-structured text document. The following example
shows how the columns of each Decision Service are tagged:

<?xml version="1.0" encoding="UTF-8"?2>
<cdd soap_ server binding url="http://localhost:8850/axis">
<decisionservice>
<ruleset-uri>tutorial example v0 16.eds</ruleset-uri>
<auto-reload-if-modified>false</auto-reload-if-modified>
<database-access>
<mode>R</mode>
<entities-returned>ALL</entities-returned>

<runtime-properties>TutorialAccess SQLServer.properties</runtime-properties>
</database-access>
<msg-struct-type />
<pool>
<name>tutorial example</name>
<min-size>1</min-size>
<max-size>5</max-size>
</pool>
</decisionservice>

<decisionservice>
<ruleset-uri>Life Insurance/iSample policy pricing.erf</ruleset-uri>
<auto-reload-if-modified>false</auto-reload-if-modified>
<database-access>
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<mode />
<entities-returned />
<runtime-properties />
</database-access>
<msg-struct-type />
<pool>
<name>iSample policy pricing</name>
<min-size>1</min-size>
<max-size>5</max-size>
</pool>
</decisionservice>
</cdd>

In the Deployment Descriptor file shown above, note the following:
* There are two <decisionservice> sections, indicating that two Ruleflows were listed.

* Thefirst <decisionservice> defines database access properties, storing the value R as the
Read-Only setting

* The XML Message Type, tagged as <msg-struct-type/>, is not assigned a value in either
Ruleflow sections, thus accepting the default value Auto detect.

* The path names to the Ruleflow .erf files (or .eds files if pre-compiled) are expressed
relative to the location of the Deployment Descriptor file (indicated by the .. /. ./ syntax). If
the saved location of the Deployment Descriptor file has path in common with the location of
the .erf file, then the . er £ pathincluded here is expressed in relative terms. If the two locations
have no path in common (they are saved to separate machines, for example), then the .erf
's path will be expressed in absolute terms. These paths can be manually edited if changes are
required. UNC paths can also be used to direct Corticon Server to look in remote directories.
Use caution when moving . cdd files - a relative-path pointer to the .erf or . eds could become
invalid.

Important: If you are using the bundled Pacific Application Server to test and deploy your Ruleflow,
copy the Deployment Descriptor file to the Corticon Server installation's
{CORTICON WORK DIR]\cdd directory. When Corticon Server starts, it reads all . cdd files in
that default location.

Telling the server where to find Deployment Descriptor
files

A Deployment Descriptor file (. cdd) tells Corticon Server everything it needs to know to load
Ruleflows (uncompiled .erf or pre-compiled . eds) and prepare to execute them, but Corticon
Server needs to know where to find the Deployment Descriptor file (or files) itself. There are few
ways to do this.

Using the Administrative API set

This is accomplished using admin API methods named 1oadFromCdd () or loadFromCddDir ().
loadFromCdd () requires as an argument a complete path to the Deployment Descriptor file you
want to load. 1oadFromCddDir () takes as an argument a path to a directory where Corticon
Server will look and load all Deployment Descriptor files it finds inside.

These methods are summarized in the Java APl Summary in APl summary on page 227 and
described fully in the JavaDoc.
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These two methods are used in the API testing batch files testServer.bat and
testServerAxis.bat described in installation testing sections (testing the Servlet installation
and testing the In-process installation) above. These methods are invoked from the Command
Prompt window menus by choosing command 110 and command 111 , and then entering path
information (the methods' arguments) when prompted.

Using the autoloaddir Property

Although the autoloaddir property isn't set by default, it is easy to add and use in your
deployments. If you decide you'd rather specify your cdd path in a class rather than hard-code in
your application server launch scripts, editthe brms . properties file at the root of your installation
directory, and then add the com.corticon.ccserver.autoloaddir property and the explicit
path to the directory. A pathname will then be available when the findCorticonDirectory ()
method looks for it when CcSoapServerInit.class runs during Corticon Server initialization.

com.corticon.ccserver.autoloaddir=[CORTICON WORK DIR]/cdd
where [CORTICON WORK DIR] is the absolute path of the work directory, typically
C:/Users/{username}/Progress/Corticon x.x
Be sure to write your absolute pathname using forward slashes, as shown above.

Remember, even if you chose to use the autoloaddir property, you will still need code in your
interface class (wrapper) to read the property and insert it into the LloadFromCddDir () method,
as shown above. And you will also need code that then invokes the 1oadFromCddDir () method
as shown above.

Using the Java API

While Deployment Descriptor files are a convenient way to specify the Ruleflows to be deployed
and their configuration settings, there is another way to communicate the same parameters
contained in the Deployment Descriptor file to a running Corticon Server: the Java API set.

In the section above describing testing a remote installation, use a testServerAxis command:
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Figure 29: testServerAxis.bat 100 commands

Bl C:\Windows\system32\cmd.exe EI@

—— Current Apache Axis Location: http:~-slocalhost:8858

Transactions:
-1 — Exit Server Api Test

B - Change Connection Parameters

181 — Add a Decision Service (3 parameters)

182 — Add a Decizion Service (b6 parameters)

183 — Add a Decision Service (9 parameters)

118 - Load CcServer with .cdd file

111 — Load CcServer files from directory

112 - Reload Decision Service

113 — Reload Deciszion Service (by specific Decision Service Major Uersziond

114 — Reload Decision Sewrvice (hby specific Decision Service Major and Minor Uersion)
115 - Remove Decision Service

116 — Remove Decizion Service (by specific Decision Service Major Uersziond

117 — Remove Deciszion Service (by specific Decision Service Major and Minor Uersion?

118 - Clear All Mon—Cdd Decision Services

128 — Get Decision Service Mames
121 - Get CcServer current info

138 — Execute S0AP Document Style (CorticonRequest Documentl
131 — Execute S0AP RPC Style <(CorticonRegquest String)

158 — Precompile a Ruleflow into a .eds file

151 — Precompile a Ruleflow into a Database Access optimized .eds file
188 — Switch menu to Common Functions

288 - Switch menu to Decision Service Functions

3@8 — Switch menu to Monitoring Functions

488 — Switch menu to CcServer Functions

Enter transaction number:

Enter command 103 named Add a Decision Service (9 parameters). Enter the arguments as
prompted invokes the addDecisionService () method. The arguments used by this method
include:

1. Decision Service Name

Decision Service path

Dynamic Reload setting (also referred to as "auto-reload")
Minimum Pool Size

Maximum Pool Size

Message Structure Type

Database Access Mode (R, RW) If you skip it, the Server will turn process against R)

© N o g~ w D

Return Entities Mode (ALL, IN) If you skip it, the Server defaults to ALL)
9. Database Access Properties Path

If you are not using database connectivity, use command 102 named Add a Decision Service (6
parameters). It asks for the first six arguments listed above.

The command Add a Decision Service (3 parameters) provides for backwards compatibility with
previous versions of Corticon Server that had fewer features. The three parameter version, command
101, uses the first three arguments listed above.
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Note: These commands are also available for in-process:
Figure 30: testServer.bat 100 commands

B C:\Windows\system32\cmd.exe EI@

Transactions:
-1 — Exit Server fApi Test

181 — Add a Decision Service (3 parameters)
182 — Add a Decision Service (6 parameters)
183 — Add a Decision Service (9 parameters)
118 - Load CcServer with .cdd file

111 — Load CcServer files from directory
112 - Reload Decision Service

113 — Reload Decision Service <(by specific Decision Service Major Version)
114 — Reload Deciszion Service (by specific Decision Service Major and Minor Uersion?

115 - Remove Decision Service
116 — Remove Decizion Service (by specific Decision Service Major Uersziond
117 — Remove Deciszion Service (by specific Decision Service Major and Minor Uersion?

118 - Clear All Mon—Cdd Decision Serwvices

128 - Get Decision Service Mames
121 - Get CcServer current info

138 — Execute using a JDOM Document (CorticonRequest Document>
131 — Execute using a HML String (CorticonRegquest String)>

132 — Execute using a hard-coded set of Business Objects (Collection)>

133 — Execute using a hard-coded set of Business Objects {(Collection? (by specific Decision Ser
134 — Execute using a hard-coded set of Business Objects (Collection)> (by specific Decision Ser
135 — Execute using a hard-coded set of Business Objects (Collection> (by specific execution Da
136 — Execute using a hard-coded set of Business Objects {Collection? (by specific execution Da
137 — Execute using a hard-coded set of Business Objects (HashMap>

138 — Execute using a hard-coded set of Business Objects <(HashMap> <by specific Decision Servic
139 — Execute using a hard-coded set of Business Objects <(HashMap)> <by specific Decision Servic
148 — Execute using a hard-coded set of Business Objects (HashMap)> (by specific execution Date)
141 — Execute using a hard-coded set of Business Objects (HashMap> <hy specific execution Date

158 — Precompile a Ruleflow into a .eds file
151 — Precompile a Ruleflow into a Database Access optimized .eds file

188 — Switch menu to Common Functions

288 - Switch menu to Decision Service Functions
388 — Switch menu to Monitoring Functions

488 - Switch menu to CcServer Functions

Enter transaction number:

Publish and Download Wizards

The following section describes the use of Publish and Download wizards.

Using the Publish wizard to deploy Decision Services

After the rule flow sheet is defined, it is ready to be deployed as a Decision Service on the Corticon
server.

To deploy a Decision Service using the Publish wizard:

Switch to the Corticon perspective.
Select Project > Publish.
Enter the Server URL of the Corticon server.

Enter the Username and Password for the server. For administrative permissions on Pacific
Application Server, try the preset credentials admin and admin.

A owbdpE

5. Click Test Connection.
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* For successful connection, the system displays: Server connection test was successful.

¢ Forinvalid username or password, the system displays: User does not have rights to
upload/download content to/from the server.

* For commonplace errors such as the server being down or unreachable, the system displays:
Server connection test failed. Server may be off-line, unreachable or not listening on
specified port.

* For an unexpected ‘Hard’ failure, the system displays:

Figure 31: Unexpected Failure

Server connection test encountered an unexpected error, please see complete fault details below.

hxlsFaull

faultCode: [httpe/aml.apache.org/axis/ JHTTP

faultSubcode:

faultString: (404)Not Found

faultActor

faultMode:

faultDetail:
{kreturn code: 4048t htmiBigt 8 headBigt Sut:titheSigt: Apache Tomcat/6.0.20 - Ermor reportSuit:/titheSugt; Bclt;

o, Bule/ pluge Bl plugt &t bigt description &t /blugr; &tuligt The requested resource (/axishDC senices/Con
{http://amLapache.onglmas/ HitpErrorode404

Note: The hard-fail handler unwraps the Axis Fault and finds the underlying cause. As
shown in Unexpected Failure, 404 results when the user specifies a wrong URL.

6. Click Next.

If the connection test is successful, the system attempts to discover Ruleflow assets and displays
a progress bar reflecting the discovery.
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Note:

* The scope of the discovery process is a function of the set of selected projects in the Project
Explorer and the open editors.

* If any projects are selected in the Rule Project explorer, the system will limit the Ruleflow
discovery process to only those selected projects.

¢ If no projects are selected in the Rule Project explorer, the system infers the set of projects
based on the open Corticon editors. The system includes all the projects containing those
open assets are used.

* |f no projects are selected nor any Corticon Editors are open, the system scans all open
projects in the Eclipse workspace.

* The discovery process displays progress a bar. You can cancel (interrupt) the discovery
process using the stop button, which is adjacent to the progress bar.

When the discovery process is complete, the system displays a list of all of the Ruleflow assets
discovered as shown in Discovered Local Ruleflow Assets .

Figure 32: Discovered Local Ruleflow Assets

% Import lava Class Metadata e 1 B |
Decision Services
Select the decision services to be published. To update existing decision services, check Republish.

SelectAll | | Deselectan | Republish
Decizion Service Name Version Statuz  Ruleflow -
iSample_policy_pricing 041 MNew  /Example/Insurance/iSample_policy_pricing.erf
Order 110 Mew fExample/OrderProcessing/Order.esf
CallOutTestl 0.24 Mew  /Example/Service Call-outs/CallOutTestl.erf
CallOutTest? ikl New /Example/Service Call-outs/CallQutTest2 ed
CallQutTestd 013 Mew  /Example/Service Call-outs/CallOut Test3.erf
CallOutTestd 039 Mew  /Example/Service Call-outs/CallOutTestd edf
CallQutTest5 010 Mew  /ExampleService Call-outs/CallOutTest5.erf
CallOutTests 08 Mew  /Example/Service Call-outs/CallOutTests erf
CallQutTest? 013 Mew /Example/Service Call-outs/CallOutTestT.erf
Allocation 114 MNew  /Example/TradeAllocation/Rules/Allecation/Allocation, erf
Candidates 114 Mew [Example/TradeAllocation/Rules/Candidates/Candidates. erf
tutorial_sxample 016 Mew  /Example/Tutonal/Tutonal-Done/tutorial_example.erf
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Note:

* The system automatically infers the Decision Service Name from the Ruleflow file name.
* The Version field is extracted from the Ruleflow Asset (Properties).

* The Status field indicates whether the decision-service/version is New or Update (that is,
whether the decision-service/version is already deployed on the server).

* The Ruleflow is presented as the Eclipse workspace-relative URI.

7. Selectthe Decision Services, as shown in Publishing Selected Decision Services, to be published
and click Finish to publish the selected Decision Services.

If the publishing process is successful, the system displays the Deployment Success message
box. In case of an error, the system displays a scrolling message dialog, which bears a list of
all of the errors that occurred during deployment.

* You may optionally update the Decision Service Name if it is necessary to publish the
decision service under a name other than that of the Ruleflow asset. When the name is
changed in this manner, the system may change the Status field from New to Update (or
vice versa) depending on whether that name is already deployed.

* The system disables the Finish button if a checked decision service has ‘Update’ as its
Status value. However, the you can override this behavior by selecting the Republish
check-box, which will cause the Finish button to be enabled. This is a special feature to
reduce the probability of accidental harm to running decision services.

Figure 33: Publishing Selected Decision Services

% Publish Decision Services o e =
Decision Services
Select the decision senices to be published. To update exsting decision senaces, check Republish. -
Decizion Service Name Wersson Status  Ruleflow
iSample_policy_paicing 041 New  /Example/Insurance/iSample_policy_pricingoert
Order 110 New  /Bample/OrderProcessing Ordererd
CallCuTestl P Hew  /Bample/Senice Call-outs/CallOut Testl.erf
CallOutTest2 011 New  /Bample/Senice Call-outs/CallOut Test2 erf
CallOutTestd 013 Mew fExample/Senice Call-outs/CallOutTest3 e
CallOut Testd 0g Mew  /Example/Senice Call-outs/CallOut Testd erd
CallOut Test5 010 Mew  /Example/Senice Call-outs/Callut TestS.erf
CallOutTesth 08 Mew  /Eample/Senice Call-outs/CallOut Testh.erf
CallOutTestT 013 MNew  /Eample/Senice Call-outs/CallOut TestT.erf
¥|  Allgcation 114 New  /BampleTradeANocation/Rules/Allocation/Allocation.erf

Candidates 114 New  /BampleTradeAlocation/Rules/Candvdates/Candidates.erf

tutonal_example 016 Mew  /ExampleTutoralTutorial-Done/tutonal_example.erf
TheStop buttan )
Publishing Decition Service Candidates
- - >
14
Note:

The publishing process displays the progress bar as shown inPublishing Selected Decision
Services . You can cancel or interrupt the process using the stop button, which is adjacent to
the progress bar.
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Using the Download Wizard

The Download wizard is used to download decision services from the Corticon server.

To download a decision service:

P wbnE

7.

Select Project > Download.

Enter the Server URL of the Corticon server.

Enter Username and Password (Use the standard credentials admin and admin).
Click Test Connection.

* For successful connection, the system displays: Server connection test was successful.

* Forinvalid username or password, the system displays: User does not have rights to
upload/download content to/from the server.

* For commonplace errors such as the server being down or unreachable, the system displays:
Server connection test failed. Server may be off-line, unreachable or not listening on

specified port.

Click Next.

It populates a list of the available decision services.

Select the decision service to be downloaded, as shown in Available Decision Services, and

click Next.

Figure 34: Available Decision Services

¥ Download Decision Services = @
Decision Services \
Select the decision services to be downloaded inte your Eclipse workspace, -
| SelectAll || Deselect Al
Decision Service Mame Version | Ruleflow
AllocateTrade 1.14 fAllocateTrade (1.14)/Rules/Allocation/Allocation.erf
Candidates 114 /fCandidates (1.14)/Rules/Candidates/Candidates.erf
ProcessCrder 110 /ProcessOrder (1.10)/Order.erf
| < Back |[ Mext = l Einish Cancel

Select the destination project or a folder, as shown in Download Destination for the Selected

Decision Services, in which the decision service is to be downloaded and click Finish.
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Figure 35: Download Destination for the Selected Decision Services

% Download Decision Services = @
Download Destination \
Select the project or folder inte which the assets should be downloaded. o

Inte Project:

= MyAdvancedTutorial
g OrderProcessing
g SampleDataService

. g TradeAllocation

- L Tutorial

< Back Mext = [ Finish ] | Cancel |

When you click Finish, the system downloads the selected assets in the selected project or
folder.

Wizard Dialog Memory Settings
The Publish and Download wizards store their dialogs settings in the Eclipse workspace metadata.

This allows easy reuse of the following:

1. The last used Server URL.

2. The list of the last five server URLs used, which are captured and used to populate the Server
URL drop-down list.

3. The last used username and password.

4. The last selected destination folder for download.

Using the Java Server Console to Download Decision
Services

For the Corticon Java server, you can connect to its Server Console, and then click its Download
Rule Models button to download a ZIP file to your local machine, which contains all the assets
belonging to a Decision Service. The ZIP file preserves the folder structure and the relative
relationships between the assets. The ZIP file can be extracted to the Eclipse workspace, and the
assets can be opened and edited without any errors.

To download Decision Services using the Java Server Console:

Progress Corticon: Integration & Deployment Guide: Version 5.4.1 51



Chapter 4: Deploying Corticon Ruleflows

1. Inabrowser, connect to the Corticon Java Server Console (http://localhost:8850/axis).
Log in.

2. Click Decision Services to show the list of all the deployed Decision Services.

3. Click the Decision Service name that you want to download.

4. Click Download Rule Models, as shown:

Figure 36: Downloading Decision Service from the Server Console

'* pRDGRESS con Thet Power of Decisions

Dt bt ‘M-EJEM\“W

ververm

Genersl Settings

e B % 2 &

The Decision Service downloads the selected Decision Service to the local machine, packaged
as a ZIP file that you can choose to open or save.

Testing the deployed Corticon Decision Service

This testing only verifies that a Decision Service is loaded on Corticon Server. It does not actually
request Corticon Server to execute a Decision Service because we have not yet learned how to
compose or deliver a full request message to Corticon Server. Actual execution will be covered in
the Integrating Corticon Decision Services chapter.

In this section, we will load Decision Services using the two methods described above, and then
test the deployment using the APl method getDecisionServiceNames (), which queries a
running Corticon Server and requests the names of all deployed Ruleflows.

Deploying and testing Decision Services via Deployment
Descriptor files (.cdd)

Start the bundled instance of Pacific Application Server and allow about 10 seconds for the web
services, including the Corticon Server Servlet, to start up.

Run the Axis test batch file [CORTICON HOME]\Server\bin\testServerAxis.bat.
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Enter the command 120 to invoke the getDecisionServiceNames () method (this method
requires no arguments).

Figure 37: Get Decision Service Names Method Success

B C:\Windows\system32\cmd.exe EI@

-

nter transaction number:
28
llocateTrade;Candidates ;ProcessOrder

ransaction completed.

4 M 3

When Corticon Server started, the Decision Service listed in Get Decision Service Names Method
Success was deployed automatically using Deployment Descriptor files included and pre-installed
in [CORTICON WORK DIR]\cdd. If you create your own Deployment Descriptor file and put it in
this directory, the Ruleflows it contains and describes will also be deployed automatically whenever
Corticon Server Servlet starts up inside the application server.

It is important to note that Decision Services deployed using Deployment Descriptor files may only
be removed from deployment or have deployment properties changed via their Deployment
Descriptor file. In other words, a Decision Service deployed from Deployment Descriptor file cannot
have its deployment properties changed by direct invocation of the API set; for example, if we try
to use the Axis test batch file to Remove a Decision Service (commands 115-117.)

Important:
This is an important rule and worth reiterating:

The deployment settings of Decision Services deployed via Deployment Descriptor files can only
be changed by modifying their Deployment Descriptor file. The Java APl methods have no effect
on these Decision Services.

The deployment settings of Decision Services deployed via Java API methods can only be changed
via Java API methods. Deployment Descriptor files have no effect on these Decision Services.

Figure 38: Remove Decision Service Method Failure

Enter transaction number:

In Remove Decision Service Method Failure, above, we see that the attempt to remove
OrderProcessing, the Decision Service deployed by OrderProcessing.cdd (located in
[CORTICON WORK DIR]\cdd) has failed. To remove this Decision Service from deployment, or
to modify any of its deployment settings, we must return to the Deployment Descriptor file, make
the changes, and then allow the Corticon Server to update via its Dynamic Reload feature.

Deploying and testing Decision Services via APIs

Rather than remove any Deployment Descriptor files already located by default in
[CORTICON WORK DIR]\cdd, we will instead use the in-process test batch file to:
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Verify that no Decision Services are deployed.
Deploy a new Decision Service.
Verify that the Decision Service is loaded.

Remove the Decision Service from Deployment.

o M W NP

Verify that the Decision Service has been removed from deployment.

Verifying no Decision Services are loaded
As shown:
Figure 39: testServer.bat 100 commands

EA C:\Windows\system32\cmd.exe =N ] |@

Transactions:
-1 — Exit Server Api Test

181 — Add a Decision Service (3 parameters)
182 — Add a Decision Service (6 parameters)
183 - Add a Decision Service (9 parameters)
118 - Load CcServer with .cdd file

111 — Load CcServer files from directory

112 - Reload Decision Service
113 — Reload Deciszion Service (by specific Decision Service Major Uersziond
114 — Reload Deciszion Service (by specific Decision Service Major and Minor Uersion?

115 - Remove Decision Service
116 — Remove Decision Service <by specific Decision Service Major Version)
117 — Remove Deciszion Service (by specific Decision Service Major and Minor Uersion?

118 - Clear All Non—Cdd Decision Services

128 - Get Decision Service Mames
121 - Get CcServer current info

138 — Execute using a JDOM Document <{CorticonRequest Document?
131 — Execute using a HML String (CorticonRegquest String)>

132 — Execute using a hard-coded set of Business Objects {(Collection)

133 — Execute using a hard-coded set of Business Objects (Collection)> (by specific Decision Ser
134 — Execute using a hard-coded set of Business Objects {(Collection?> ¢(bhy specific Decision Ser
135 — Execute using a hard-coded set of Business Objects (Collection> (by specific execution Da
136 — Execute using a hard-coded set of Business Objects (Collection?> (by specific execution Da
137 — Execute using a hard-coded set of Business Objects (HashMap)>

138 — Execute using a hard-coded set of Business Objects <(HashMap> <by specific Decision Servic
139 — Execute using a hard-coded set of Business Objects {(HashMap) (by specific Decision Servic
148 — Execute using a hard-coded set of Business Objects <(HashMap)> <hy specific execution Date’
141 — Execute using a hard-coded set of Business Objects (HashMap> <by specific execution Date

158 — Precompile a Ruleflow into a .eds file
151 — Precompile a Ruleflow into a Database Access optimized .eds file

188 — Switch menu to Common Functions

200 — Switch menu to Decision Service Functions
3@8 — Switch menu to Monitoring Functions

488 — Switch menu to CcServer Functions

Enter transaction number:

Enter command 120 requests the names of deployed Decision Services:

Figure 40: Get Decision Service Names Method Invoked

icelames () :

b W

The response in Get Decision Service Names Method Invoked shows that no Decision Services
are currently deployed to Corticon Server running in-process.

Now, let's load the Decision Service named tutorial example.erf located in
[CORTICON WORK DIR]\samples\Rule Projects\Tutorial\Tutorial-Done\ usingthe
6 parameter load method (option 102) in the testServer APl console.
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Figure 41: Add a Decision Service Method Invoked

Enter transaction number:
1

& Minimum Pool 59 4 3 =top operation
ample: any num

operation

Structure Type (HIER, FLAT, or cnullz):type cancel < E =top operation

Notice that the 6 parameters we entered are the same 6 entries in the list of deployment properties
described in the Deployment Descriptor file section, Left Portion of Deployment Console, with
Deployment Descriptor File Options Numbered and Right Portion of Deployment Console, with
Deployment Descriptor File Options Numbered. The very first parameter, Decision Service Name,
has been given the value of airCargo.

You may notice a pause before the Transaction completed message is displayed. This is
due to the deployment-time compilation performed by Corticon Server. Large Ruleflows (many
Rulesheets or rules) will require more time to compile.

Now, to verify that this Decision Service is deployed, we will re-invoke the
getDecisionServiceNames () method using command 120.

Figure 42: Get Decision Service Names Method, Re-invoked

wiceNames (0

== s

Transaction compl

That figure shows that the Decision Service named airCargo is deployed to Corticon Server.
Now, to remove airCargo from deployment, we will use command 115.

Figure 43: Remove Decision Service Method

stop operation

And then to verify that ai rCargo has been removed from Corticon Server, we invoke
getDecisionServiceNames () once again using command 120:

Progress Corticon: Integration & Deployment Guide: Version 5.4.1 55



Chapter 4: Deploying Corticon Ruleflows

Figure 44: Get Decision Service Names Method

Enter transaction number:
1

Eesults of getDecisionSerwvicelames():

Transaction completed.

That figure shows that airCargo has successfully been removed from deployment.

Deploying uncompiled vs. pre-compiled decision
services

You have the choice to deploy uncompiled . erf files or pre-compiled . eds files as Decision

Services. There are advantages and disadvantages to each method, which result from the basic
difference between the two file types:

ERF files

The .erf file is really just a "pointer" file that informs Corticon Server where, specifically, to look
for the component parts of the Decision Service, including the .ecore and all included . ers files.
This has the following important consequences:

¢ All of the component files (.ecore and . ers) must be accessible to Corticon Server, so that
it is able to read them during compilation. This may mean you need to keep tighter access
controls on the various component files involved, which may be less convenient in production
environments.

* .erf compilation occurs "on-the-fly", which may take a few seconds when first deployed

* Ifan .ers file is shared among multiple . erf£ files, then a change to the . ers will cause .erf's

to update also if their auto-reload property is set to true and Corticon Server's dynamic
monitoring update service is running.

Because of these considerations, uncompiled Decision Service deployments are often used in
non-production environments, where component files (. ecore and . ers) are more likely to change
frequently or require looser controls.

EDS Files

The . eds file is a self-contained, complete deployment asset that includes compiled versions of
all componentfiles, including . ecore and . ers file. This has the following important consequences:
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Only the . eds file needs to be accessible to Corticon Server. Original componentfiles (. ecore
and . ers) can be archived offline and accessed only when changes need to be made to them.

* . eds files are already compiled, so Corticon Server can load them quickly upon deployment,
without the lag time required by . erf on-the-fly compilation.

¢ if arule changes inside a component . ers file, then the .eds must be recompiled and
redeployed. The Corticon Server's dynamic monitoring update service will detect changes only
to the . eds dateTimeStamp, not to the dateTimeStamp changes of any internal component
files.

Because of these considerations, pre-compiled Decision Service deployments are often used in
production environments, where component files (.ecore and .ers) are less likely to change
frequently or require tighter controls.

If your .erf contains Service Call-Outs (SCOs), be sure to add the SCO classes to
deployConsole.bat sothatthey are included in the classpath when the . eds is compiled. More
information about SCOs can be found in the Extensions User Guide.

Silent compilation of multiple Decision Services

Decision Service (. eds) files can be generated with command line utilities, so that you can create
batch scripts or other build procedures to take your rule assets, and then compile them into
deployable EDS files.

Note: The utilities that enable this feature are included with both the Corticon Server for Java and
the Corticon Server Archive. If you are a .NET user you can use the utilities in the Corticon Server
Archive to create EDS files which can be deployed to Corticon Server .NET.

Compiling Decision Services one by one through the manual steps of the several Corticon
deployment tools can be prone to error. Using the Multiple Compilation feature, you can define
parameters for several Ruleflows, and then compile them by launching a simple script with no
parameters. Logs specific to these compilations provide documentation of the activities.

The essence of this feature is in the file multipleCompilation.xml. The following excerpts
shows the required elements of a compilation object:

<MultipleCompilation>
<CompilationLogDirectory>**Fully qualified path to directory where log will
be placed**</CompilationLogDirectory>
<CompilationObjects>
<CompilationObject>
<DecisionServiceName>**Name of the Decision Service**</DecisionServiceName>

<RuleflowPath>**Explicit path to the Ruleflow to compile**</RuleflowPath>
<OutputDirectory>**Explicit path to output directory for the .eds
file**</OutputDirectory>
<OverrideIfExists>**true/false: Determines whether to overwrite a matching
file in the output directory**</OverrideIfExists>
<DatabaseAccessMode>**empty value/R/RW: Determines if and how the Rules
will be compiled for EDC compatibility**</DatabaseAccessMode>
</CompilationObject>
<CompilationObject>

</CompilationObject>
</CompilationObjects>
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</MultipleCompilation>

The following example of multipleCompilation.xml specifies two Ruleflows to compile, each
as its own Decision Service.

<MultipleCompilation>
<CompilationLogDirectory>C:\Corticon\Compilation logs</CompilationLogDirectory>

<CompilationObjects>
<CompilationObject>
<DecisionServiceName>Cargo</DecisionServiceName>
<RuleflowPath>C:\Corticon\staging\Ruleflows\cargo.erf</RuleflowPath>
<OutputDirectory>C:\Corticon\staging\DecisionServices</OutputDirectory>
<OverrideIfExists>true</OverrideIfExists>
<DatabaseAccessMode>RW</DatabaseAccessMode>
</CompilationObject>
<CompilationObject>
<CompilationObject>
<DecisionServiceName>GroceryStore</DecisionServiceName>
<RuleflowPath>C:\Corticon\staging\Ruleflows\grocery.erf</RuleflowPath>
<OutputDirectory>C:\Corticon\staging\DecisionServices</OutputDirectory>
<OverrideIfExists>true</OverrideIfExists>
<DatabaseAccessMode></DatabaseAccessMode>
</CompilationObject>
<CompilationObject>
</CompilationObject>
</CompilationObjects>
</MultipleCompilation>

Once the compilation objects are defined and the Ruleflows placed at their staging location,
launching multipleCompilation.bat compiles each of the Ruleflows into its target Decision
Service.
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This chapter explains how to correctly call or "consume" a Decision Service. Corticon Ruleflows,
once deployed to a Corticon Server, are services, a fact we emphasize by calling them Decision
Services.

Services in a true Service Oriented Architecture have established ways of receiving requests and
sending responses. It is important to understand and correctly implement these standard ways of
sending and receiving information from Decision Services.

In this chapter, we will not actually make a call to a deployed Decision Service — that will come in
the Invocation chapter that follows. Instead, we focus on the types of calls, their components, and
the tools available to help you assemble them.

For details, see the following topics:

* Components of a call to Corticon Server
e Service contracts: Describing the call

* Types of XML service contracts

* Passing null values in messages

Components of a call to Corticon Server

Before going any further, let's clarify what "calling a Decision Service" really means. Technically,
we will be making an "execute" call to, or invocation of, Corticon Server. The call/invocation/request
(we will use these three terms interchangeably) consists of:
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* The name and location (URL) of the Corticon Server we want to call.
* The name of the Decision Service we want Corticon Server to execute.

* The data needed by Corticon Server to process the rules inside the Decision Service, structured
in a way Corticon Server can understand. We often call this the "payload".

The name and location of Corticon Server we want to call will be discussed in the Invocation
chapter, since this information is concerned more with protocol than with content. The focus of
this chapter will be on the other two items, Decision Service Name and data payload.

The Decision Service Name

The name of the Decision Service has already been established during deployment. Assigning a
name to a Decision Service can be accomplished through a Deployment Descriptor file, shown in
Left Portion of Deployment Console, with Deployment Descriptor File Options Numbered. Or it can
be defined as an argument of the API deployment method addDecisionService ().Both current
versions of this APl method (the 6 and 9 argument commands) as well as the legacy 3 argument
command, require the Decision Service Name argument. Once deployed, the Decision Service
will always be known, referenced and invoked in runtime by this name. Decision Service Names
must be unique, although multiple versions of the same Decision Service Name may be deployed
and invoked simultaneously. See Versioning for more details.

The Data

While the data itself may vary for a given Decision Service from transaction to transaction and call
to call, the structure of that data — how it is arranged and organized — must not vary. The data
contained in each call must be structured in a way Corticon Server expects and can understand.
Likewise, when Corticon Server executes a Decision Service and responds to the client with new
data, that data too must be structured in a consistent manner. If not, then the client or calling
application will not understand it.

Service contracts: Describing the call

Generically, a service contract defines the interface to a service, informing consuming client
applications what they must send to it (the type and structure of the input data) and what they can
expect to receive in return (the type and structure of the output data). If a service contract conforms
to a standardized format, it can often be analyzed by consuming applications, which can then
generate, populate and send compliant service requests automatically.

Web Services standards define two such service contract formats, the Web Services Description
Language, or WSDL (sometimes pronounced "wiz-dull") and the XML Schema (sometimes known
as an XSD because of its file extension, .xsd). Because both the WSDL and XSD are physical
documents describing the service contract for a specific Web Service, they are known as explicit
service contracts. A Java service may also have a service contract, or interface, but no standard
description exists for an explicit service contract. Therefore, most service contract discussions in
this chapter relate to Web Services deployments only.

Depending on the choice of architecture made earlier, you have two options when representing
data in a call to Corticon Server: an XML document or a set of Java Business Objects.
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XML workDocument

If you chose Option 1 or 2 in Table 1, then the payload of your call will have the form of an XML
document. Full details on the structure of these two service contract options (WSDL and XSD) and
their variations can be found in section XML Service Contract Descriptions and examples can be

found in Service contract and message samples on page 187.

Java business objects

Unfortunately, no standard method of describing a service contract for a Java service yet exists,

so Corticon Studio provides no tools for generating such contracts.

Creating XML service contracts with Corticon Deployment

Console

The earlier Deployment chapter introduced the Deployment Console as a way to create Deployment
Descriptor files to easily deploy Decision Services and manage their deployment settings. The
screenshot in Using the Deployment Console tool's Decision Services on page 39 hides the lower
portion of the Deployment Console, however, because that portion is not concerned with Deployment
Descriptor file generation, which is the focus of that chapter. Now is the time to discuss the lower

portion of the Deployment Console.

Instructions for starting or launching the Deployment Console are located in the earlier Deployment

chapter.

Figure 45: Deployment Console with Input Options Numbered
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Service contracts provide a published XML interface to Decision Services. They inform consumers
of the necessary input data and structure required by the Decision Service and of the data structure
the consumer can expect as output.

1. Decision Service Level/Vocabulary Level - These radio buttons determine whether one
service contract is generated for each Ruleflow listed in the Deployment Descriptor section of
the Deployment Console (the upper portion), or for the Vocabulary listed in section Vocabulary
File.

Often, the same payload structure flows through many decision steps in a business process.
While any given Decision Service might use only a fraction of the payload's content (and
therefore have a more efficient invocation), it is sometimes convenient to create a single "master”
service contract from the Decision Service's Vocabulary. This simplifies the task of integrating
the Decision Services into the business process because a request message conforming to
the master service contract can be used to invoke any and all Decision Services that were built
with that Vocabulary. This master service contract, one which encompasses the entire
Vocabulary, is called Vocabulary Level.

The downside to the Vocabulary-level service contract is its size. Any request message generated
from a Vocabulary-level service contract will contain the XML structure for every term in the
Vocabulary, even if a given Decision Service only requires a small fraction of that structure.
Use of a Vocabulary-level service contract therefore introduces extra overhead because request
messages generated from it may be unnecessarily large.

In an application or process where performance is a higher priority than integration flexibility,
using a Decision Service Level service contract is more appropriate. A Decision Service-level
service contract contains the bare minimum structure necessary to consume that specific
Decision Service — no more, no less. A request message generated from this service contract
will be the most compact possible, resulting in less network overhead and better overall system
performance. But it may not be reusable for other Decision Services.

2. Vocabulary File - When generating a Vocabulary-level service contract, enter the Vocabulary
file name (.ecore) here. When generating a Decision Service-level contract, this field is
read-only and shows the Vocabulary associated with the currently highlighted Ruleflow row
above. See Corticon Decision Service Contracts for details.

3. Type - The service contract type: WSDL or XML Schema. A WSDL can also be created from
within Corticon Studio with the menu command Ruletest > Testsheet > Data > Export WSDL.
See the Ruletest chapter of the Corticon Studio: Quick Reference Guide for more information.

4. XML Messaging Style - When using XML to describe the payload, there are two structural
styles the payload may take, "flat" and "hierarchical". Flat payloads have every entity instance
at the top ("root") level with all associations represented by reference. Hierarchical payloads
represent associations with child entity instances embedded or “indented” within the parent
entity structure.

Both styles are illustrated below. Assume a Decision Service uses an Account and its
associated securityPositions. In the Flat style, the payload is structured as:
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Figure 46: Example of a Flat (FLAT) Message

<Account id="Account_id_3">

znurmber=27250</numbers>
zname=Hilliard</namez
zrestricted=false</restricted:>
<warnklargin=2.0</warnkargin=
zmaxPctHiGrade>20.0</maxPoctHiGrade:
“maxPctHivield=90.0</ma=PctHivield:

<securityPosition href="#SecurityPosition_id_6" /=
<securityPosition href="# SecurityPosition_id_7" /=
<securityPosition href="#SecurityPosition_id_8" /=

children entities

<quantity=40000</quantity>
</SecurityPosition=

In the hierarchical style, the payload is structured as:
Figure 47: Example of a Hierarchical (HIER) Message

I L
zhnumber=2750</number:>
<name=Hilliard</name:
zrestricted=false</restricted:>
<warnMargin>2.0</warnMargin>
<maxPctHIGrade>20.0</maxPctHiGrade>
<maxPctHiYield>90.0</maxPctHiYield>

<securityPosition id="SecurityPosition_id_6">

<secuntyPosition id="SecurityPosition_id_7">

<guantity>2500</quantity>

ecurityPosition

zsecurityPosition 1id="SecurityPosition_id_8">

<guantity>40000</quantity>

<f.s.n.3|:urit\,fpnsitic:n>
</accounts
The Hierarchical style need not be solely hierarchical; some associations may be expressed
as flat, others as hierarchical. In other words, hierarchical can really be a mixture of both flat
and hierarchical. A mixture of hierarchical and flat elements is sometimes called a hybrid style.

Progress Corticon: Integration & Deployment Guide: Version 5.4.1 63



Chapter 5: Integrating Corticon Decision Services

Note that in the flat style, all entity names start with an upper case letter. Associations are
represented by href tags and role names which appear with lowercase first letters. By contrast,
in the hierarchical style, an embedded entity is identified by the role name representing that
nested relationship (again, starting with a lowercase letter). Role names are defined in the
Vocabulary.

This option is enabled only for Vocabulary-level service contracts, because the message style
for Decision Service-level service contracts is specified in the Deployment Descriptor file section
(the upper portion) of the Deployment Console.

. SOAP Server URL - URL for the SOAP node that is bound to the Corticon Server. Enabled for

WSDL service contracts only. The default URL is
http://localhost:8850/axis/services/Corticon that makes a Decision Service
available to the Corticon Server's Pacific Application Server. This Deployment property's default
value can be overridden in your brms .properties file.

. Generate Service Contracts - Generates the WSDL or XML Schema service contracts into

the output directory. When you select Decision Service-level contracts, one service contract
per Ruleflow listed in the Deployment Descriptor section (the upper portion) of the Deployment
Console will be created. When you select Vocabulary-level service contracts, only one contract
is created for the Vocabulary file specified in section 1. Note that this button is not enabled until
you have chosen a Type.

Types of XML service contracts

XML Schema (XSD)

The purpose of an XML Schema is to define the legal or "valid" structure of an XML document. In
our case, this XML document will carry the data required by Corticon Server to execute a specified
Decision Service. The XML document described by an XSD is the payload (the data and structure
of that data) of a SOAP call to the Corticon Server, or may also be used as the payload of a Java

API call or invocation.

XSD, by itself, is only a method for describing payload structure and contents. It is not a protocol
that describes how a client or consumer goes about invoking a Decision Service; instead, it describes
what the data inside that request must look like.

For more information on XML Schemas, see
http://www.w3schools.com/schema/schema intro.asp

Web Services Description Language (WSDL)

AWSDL service contract differs from the XSD in that it defines both invocation payload and protocol.
It is the easiest as well as the most common way to integrate with a Web Services Server. The
WSDL file defines a complete interface, including:
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* Corticon Server SOAP binding parameters.
* Decision Service Name.

* Payload, or XML data elements required inside the request message (this portion of the WSDL
is identical to the XSD).

¢ XML data elements provided within the response message.

* The Web Services standard allows for two messaging styles between services and their
consumers: RPC-style and Document-style. Document-style, sometimes also called
Message-style, interactions are more suitable for Decision Service consumption because of
the richness and (potential) complexity common in business. RPC-style interactions are more
suitable for simple services that require a fixed parameter list and return a single result. As a
result,

Important: Corticon Decision Service WSDLs are always Document-style! If you intend to use a
commercially available software toolset to import WSDL documents and generate request messages,
be sure the toolset contains support for Document-style WSDLs.

For more information on WSDL, see
http://www.w3schools.com/webservices/ws_wsdl intro.asp

Annotated Examples of XSD and WSDLs Available in the
Deployment Console

The eight variations of service contract documents generated by the Corticon Deployment Console
are shown and annotated in Service contract and message samples on page 187, including the
following variations.

Section Type Level Style
1 XSD Vocabulary Flat
2 XSD Vocabulary Hierarchical
3 XSD Decision Service Flat
4 XSD Decision Service Hierarchical
5 WSDL Vocabulary Flat
6 WSDL Vocabulary Hierarchical
7 WSDL Decision Service Flat
8 WSDL Decision Service Hierarchical

Progress Corticon: Integration & Deployment Guide: Version 5.4.1 65



Chapter 5: Integrating Corticon Decision Services

Passing null values in messages

Passing a null value to any Corticon Server using XML and JSON payloads is accomplished in

the following ways:

Vocabulary
Type

How to Pass As Null in an XML
message

How to Pass As Null in a JSON
message

An attribute of
any type

Omit the XML tag for the attribute, or
use the XSD special value of
xsi:nil="'1" asthe attribute's value.

Omit the JSON attribute inside the
JSON object, or include the attribute
name in the JSON Object with a value
of "#null" (that value will resolve to
a null value during transformation on
the Corticon Server.)

An attribute
except String
types

Include the XML tag for the attribute
but do not follow it with a value, for
example, <weight></weight> or
simply <weight/>.If the type is
String, this form is treated as an empty
string (a string of length zero, which is
not the same as null).

Not allowed. Will not parse in JSON
and would be dropped.

An association

Do notinclude an href to a potentially
associable Entity (Flat model) or do
not include the potentially associable
role in a nested child relationship to its
parent.

Not allowed. Will not parse in JSON
and would be dropped.

An entity

Omit the complexType from the
payload entirely.

Not allowed. Will not parse in JSON
and would be dropped.

Payloads with null values created by Rules

When Rules set a null value that propagates into the payload of a request, XML and JSON treat

the null.

Assume that the incoming payload is...

Person
Age
Name :

: 45

Jack

... and that rule processing sets Age = null.

If the server property com.corticon.server.execution.json.null=JSON NULL, the
payload would be updated to be:

Person
Age
Name :

: #null

Jack
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If the server property com.corticon.server.execution.json.null=JAVA NULL, the
payload would be updated to be:

Person
Name : Jack

In this case, Age is actually removed from the payload.
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The previous chapter discussed the contents of a call to Corticon Server, and what those contents
need to look like. This chapter discusses the options available to make the actual call itself, and
the types of call to which a Corticon Server can respond.

For details, see the following topics:

* Methods of calling Corticon Server

¢ SOAP call
e Javacall
¢ REST call

* Request/Response mode

* Administrative APIs

Methods of calling Corticon Server

There are three ways to call Corticon Server:
* A Web Services (SOAP) request message.
* A Java method invocation.

* A REST execution.
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SOAP call

The structure and contents of this message are described in the Integration chapter. Once the
SOAP request message has been prepared, a SOAP client must transmit the message to the
Corticon Server (deployed as a Web Service) via HTTP.

If your SOAP tools have the ability to assemble a compliant request message from a WSDL you

generated with the Corticon Deployment Console, then itis very likely they can also act as a SOAP
client and transmit the message to a Corticon Server deployed to the Pacific Application Server.

The Corticon Server: Deploying Web Services for Java describes shows how to test this method

of invocation with a third-party tool or application as a SOAP client.

When developing and testing SOAP messaging, it is very helpful to use some type of message
interception tool (such as tcpTunnelUl or TCPTrace) that allows you to "grab" a copy of the request
message as it leaves the client and the response message as it leaves Corticon Server. This lets
you inspect the messages and ensure no unintended changes have occurred, especially on the
client-side.

Java call

The specific method used to invoke a Decision Service is the execute () method. The method
offers a choice of arguments:

¢ An XML string, which contains the Decision Service Name as well as the payload data. The
payload data must be structured according to the XSD generated by the Deployment Console.
Defining this data payload structure to include as an argument to the execute method is the
most common use of the XSD service contract.

¢ A JDOM XML document, which contains the Decision Service Name as well as the payload
data (array).

* The Decision Service Name plus a collection of Java business objects which represent the
WorkDocuments.

* The Decision Service Name plus a map of Java business objects which represent the
WorkDocuments.

Optional arguments representing Decision Service Version and Effective Timestamp may also be
included — these are described in the Versioning and Effective Dating chapter of this manual.

All variations of the execute () method are described fully in the JavaDoc.

These arguments are passed by reference.

Vocabulary Term Corresponding Java Construct
Entity Java class (JavaBean compliant)
Attribute Java property within a class
Association Class reference to another class
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For example, in the Corticon Studio: Basic Rule Modeling Tutorial, the three Vocabulary entities:
FlightPlan, Cargo, Aircraft would be represented by the consumer as three Java classes.
Each class would have properties corresponding to the Vocabulary entity attributes (for example,
volume, weight). The association between Cargo and FlightPlan would be handled by Java
class properties containing object references; the same would be true for the association between
Aircraft and FlightPlan.

Note that even if there is only a one-way reference between two classes participating in an
association (from F1ightPlan to Cargo, for example), if the association is defined as bidirectional
in the Vocabulary, rules may be written to traverse the association in either direction. Bidirectionality
is asserted by Corticon Server even if the Java association is unidirectional (as most are, due to
inherent synchronization challenges with bidirectional associations in Java objects).

Use the same testServer.bat (located in [CORTICON HOME]\Server )to see how the
execute () method is used with Java objects. In addition to the 6 base Corticon Server JARSs,
the batch file also loads some hard-coded Java business objects for use with the Java Object
Messaging options (menu option 132-141 in the testServer API console. These hard-coded classes
are included in CcServer. jar so as to ensure their inclusion on the JVM's classpath whenever
CcServer.jar is loaded. The hard-coded Java objects are intended for use when invoking the
OrderProcessing.erf Decision Service included in the default installation.

REST call

On the Corticon .NET Server, you can use REST to execute a JSON-formatted Corticon Request
by specifying the target Decision Service. The REST method supported is HTTP POST in the form:

HTTP POST:base/axis/corticon/execute

where base is the Corticon .NET Server's IP or DNS-resolvable name and port.

The following is a HTTP request headers were defined for executing decision service
ProcessOrder on a local base:

http://localhost:80/axis/corticon/execute
Content-Type: application/json

dsName: ProcessOrder

Host: localhost:80

Content-Length: 1035

The decision service payload is enclosed in the request message's body as a JSON string.

Success and error responses
The response returned by the server has two parts:

e AHTTP status code
* An HTTP header containing message execution info

Success response - In addition to the processed request, when execution is successful, the
response message's body contains the updated JSON string. A successful execution's status and
header are, for example:

200 The decision service executed

HTTP/1.1 200 OK
Content-Length: 1397
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