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1

Overview of Oracle Business Rules

This chapter describes the concepts of business rules and provides an overview of the
Oracle Business Rules run-time and design-time elements such as facts, bucketsets,
rulesets, Decision Table, and Oracle SOA Composer. It also describes the Oracle
Business Rules engine architecture.

The chapter contains the following sections:

s Section 1.1, "What are Business Rules?"

»  Section 1.2, "Oracle Business Rules Runtime and Design Time Elements"
»  Section 1.3, "Oracle Business Rules Engine Architecture”

For more information, see:

»  Oracle Fusion Middleware Language Reference Guide for Oracle Business Rules
»  Oracle Fusion Middleware Java API Reference for Oracle Business Rules

»  Oracle Fusion Middleware Developer’s Guide for Oracle SOA Suite

1.1 What are Business Rules?

Oracle Business Rules enable dynamic decisions at runtime allowing you to automate
policies, computations, and reasoning while separating rule logic from underlying
application code. This allows more agile rule maintenance and empowers business
analysts with the ability to modify rule logic without programmer assistance and
without interrupting business processes.

Business rules are statements that describe business policies or describe key business
decisions. For example, business rules include:

= Business policies such as spending policies and approval matrices.

s Constraints such as valid configurations or regulatory requirements.
s Computations such as discounts or premiums.

= Reasoning capabilities such as offers based on customer value.

For example, a car rental company might use the following business rule:
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=/ ¥ Driver Age Rule
Determine if driver is old enough ko rent.

IF

Rental_application.driver age < 21

THEN

modify Rental_application { status : "DECLINED" )

Shows the Driver Age Rule. IF area contains Rental_application.driver age < 21. THEN
area contains modify Rental_application(status:"DECLINED")

B R e R R R R R R R S R R R R R R S s s 2]

An airline might use a business rule such as the following:

=l ¥ Frequent Flyer Rule
Calculate miles status

IF
Frequent_Flyer total_miles > 100000

THEN

modify Frequent_Flyer { status @ "GOLD" )

Shows the Frequent Flyer Rule. IF area contains Frequent_Flyer.total_miles > 100000.

A financial institution could use a business rule such as:

=l ¥ Loan Income Rule
Laan minimurn incomme

IF
Application_loan income < 10000
THEN

modify Application_loan { deny @ true )

Loan Income Rule. IF area includes value Application_loan.income < 10000. THEN are
includes modify Application_loan (deny: true).

bR e e e e B e R R R R R R R R

These examples represent individual business rules. In practice, you can use Oracle
Business Rules to combine many business rules or to use more complex tests.

For the car rental example, you can name the rule the Driver Age Rule. Traditionally,
business rules such as the Driver Age Rule are buried in application code and might
appear in a Java application as follows:

public boolean checkDriverAgeRule (Driver driver) {
boolean declineRent = false;
int age = driver.getAge();
if( age < 21 ) {
declineRent = true;
}

return declineRent;

This code is not easy for nontechnical users to read and can be difficult to understand
and modify. For example, suppose that the rental company changes its policy so that
all drivers under 18 are declined using the Driver Age Rule. In many production
environments the developer must modify the application, recompile, and then
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redeploy the application. Using Oracle Business Rules, this process can be simplified
because a business rules application is built to support easily changing business rules.

Oracle Business Rules allows a business analyst to change policies that are expressed
as business rules, with little or no assistance from a programmer. Applications using
Oracle Business Rules support continuous change that allows the applications to adapt
to new government regulations, improvements in internal company processes, or
changes in relationships between customers and suppliers.

A rule follows an if-then structure and consists of the following parts:

s IF part: a condition or pattern match (see Section 1.1.1, "What Are Rule
Conditions?").

s THEN part: a list of actions (see Section 1.1.2, "What Are Rule Actions?").

Alternatively, you can express rules in a spreadsheet-like format called a Decision
Table (see Section 1.1.3, "What Are Decision Tables?").

You write rules and Decision Tables in terms of fact types and properties. Fact types
are often imported from the Java classes, XML schema, Oracle ADF Business
Components view objects, or may be created in Rules Designer. Fact properties have a
name, value, data type, and an optional bucketset. A bucketset splits the value space of
the data type into buckets that can be used in Decision Tables, choice lists, and for
design time validation (see Section 1.1.4, "What Are Facts and Bucketsets?").

You group rules and Decision Tables in an Oracle Business Rules object called a ruleset
(see Section 1.1.5, "What Are Rulesets?").

You group one or more rulesets and their facts and bucketsets in an Oracle Business
Rules object called a dictionary (see Section 1.1.8, "What Are Dictionaries?").

For more information, see Section 1.2, "Oracle Business Rules Runtime and Design
Time Elements".

1.1.1 What Are Rule Conditions?

The rule IF part is composed of conditional expressions, rule conditions, that refer to
facts. For example:

IF Rental_application.driver age < 21

The conditional expression compares a business term (Rental_application.driver age)
to the number 21 using a less than comparison.

The rule condition activates the rule whenever a combination of facts makes the
conditional expression true. In some respects, the rule condition is like a query over
the available facts in the Rules Engine, and for every row returned from the query the
rule is activated.

For more information, see:
s Chapter 4, "Working with Rulesets and Rules"

= "Rule Conditions" in the Oracle Fusion Middleware Language Reference Guide for
Oracle Business Rules

1.1.2 What Are Rule Actions?

The rule THEN part contains the actions that are executed when the rule is fired. A
rule is fired after it is activated and selected among the other rule activations using
conflict resolution mechanisms such as priority. A rule might perform several kinds of
actions. An action can add facts, modify facts, or remove facts. An action can execute a
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Java method or perform a function which may modify the status of facts or create
facts.

Rules fire sequentially, not in parallel. Note that rule actions often change the set of
rule activations and thus change the next rule to fire.

For more information, see:
= Section 1.3.4, "Rule Firing and Rule Sessions"
s Chapter 4, "Working with Rulesets and Rules"

s "Ordering Rule Firing" in the Oracle Fusion Middleware Language Reference Guide for
Oracle Business Rules

1.1.3 What Are Decision Tables?

A Decision Table is an alternative business rule format that is more compact and
intuitive when many rules are needed to analyze many combinations of property
values. You can use a Decision Table to create a set of rules that covers all
combinations or where no two combinations conflict.

For more information, see Chapter 5, "Working with Decision Tables".

1.1.4 What Are Facts and Bucketsets?

In Oracle Business Rules, facts are the objects that rules reason on. Each fact is an
instance of a fact type. You must import or create one or more fact types before you
can create rules.

In Oracle Business Rules a fact is an asserted instance of a class. The Oracle Business
Rules runtime or a developer writing in the RL Language uses the RL Language
assert function to add an instance of a fact to the Oracle Business Rules Engine.

In Rules Designer you can define a variety of fact types based on, XML Schema, Java
classes, Oracle RL definitions, and ADF Business Components view objects. In the
Oracle Business Rules runtime such fact type instances are called facts.

You can create bucketsets to define a list of values or a range of values of a specified
type. After you create a bucketset you can associate the bucketset with a fact property
of matching type. Oracle Business Rules uses the bucketsets that you define to specify
constraints on the values associated with fact properties in rules or in Decision Tables.
You can also use bucketsets to specify constraints for variable initial values and
function return values or function argument values.

For more information, see:
»  Section 1.3, "Oracle Business Rules Engine Architecture”

s Chapter 3, "Working with Facts and Bucketsets"

1.1.5 What Are Rulesets?

A ruleset is an Oracle Business Rules container for rules and Decision Tables. A ruleset
provides a namespace, similar to a Java package, for rules and Decision Tables. In
addition you can use rulesets to partially order rule firing.

For more information, see:
»  Chapter 4, "Working with Rulesets and Rules"

s "Ordering Rule Firing" in the Oracle Fusion Middleware Language Reference Guide for
Oracle Business Rules
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1.1.6 What Are Decision Functions?

A decision function provides a contract for invoking rules from Java or SOA (from an
SOA composite application or from a BPEL process). The contract includes input fact
types, rulesets to run, and output fact types. For more information, see Chapter 6,
"Working with Decision Functions".

1.1.7 What Are Decision Points?

Oracle Business Rules SDK (Rules SDK) provides APIs that let you write applications
that access, create, modify, and execute rules in Oracle Business Rules dictionaries (and
all the contents of a dictionary). The Rules SDK provides the Decision Point API to
access and run rules or Decision Tables from a Java application. For more information,
see Chapter 7, "Working with Rules SDK Decision Point APT".

1.1.8 What Are Dictionaries?

A dictionary is an Oracle Business Rules container for facts, functions, globals,
bucketsets, links, decision functions, and rulesets. A dictionary is an XML file that
stores the application's rulesets and the data model. Dictionaries can link to other
dictionaries. Oracle JDeveloper creates an Oracle Business Rules dictionary in a
.rules file. You can create as many dictionaries as you need. A dictionary may
contain any number of rulesets. For more information, see Section 2.2, "Working with a
Dictionary and Dictionary Links".

1.2 Oracle Business Rules Runtime and Design Time Elements

Oracle Business Rules provides support for using business rules as a Decision
component or as a library in a Java application. A Decision component is a mechanism
for publishing rules and rulesets as a reusable service that can be invoked from
multiple business processes. To create and use rules in the Oracle SOA Suite, or to
create rules and integrate these rules into your applications, Oracle Business Rules
provides the following runtime and design time elements:

= Decision Component (Business Rules) in an SOA Composite Application
= Using Rules Engine with Oracle Business Rules in a Java EE Application
s Oracle Business Rules RL Language

= Oracle Business Rules SDK

= Rules Designer

s Oracle SOA Composer Application

1.2.1 Decision Component (Business Rules) in an SOA Composite Application

Oracle SOA Suite provides support for Decision components that support Oracle
Business Rules. A Decision component is a mechanism for publishing rules and
rulesets as a reusable service that can be invoked from multiple business processes.

A Decision Component is a SCA component that can be used within a composite and
wired to a BPEL component. Apart from that, Decision components are used for
dynamic routing capability of Mediator and Advanced Routing Rules in Human
Workflow.
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Oracle Business Rules Rules Engine (Rules Engine) is available in an SOA composite
application using the SOA Business Rule service engine that efficiently applies rules to
facts and defines and processes rules.

Rules Engine has the following features:

= High performance: Rules Engine implements specialized matching algorithms for
facts that are defined in the system.

s Thread-safe execution suitable for a parallel processing architecture: Rules Engine
provides one thread that can assert facts while another is evaluating the network.

For more information, see Section 1.3, "Oracle Business Rules Engine Architecture".

1.2.2 Using Rules Engine with Oracle Business Rules in a Java EE Application

Oracle Business Rules Rules Engine (Rules Engine) is available as a library for use in a
Java EE application (non-SOA). Rules Engine efficiently applies rules to facts and
defines and processes rules. Rules Engine defines a Java-like production rule language
called Oracle Business Rules RL Language (RL Language), provides a language
processing engine (inference engine), and provides tools to support debugging.

Oracle JDeveloper Rules Designer allows business rules to be specified separately
from application code. Separating the business rules from application code allows
business analysts to change business policies quickly with graphical tools. The Rules
Engine evaluates the business rules and returns decisions or facts that are then used in
the business process.

Rules Engine has the following features:

= High performance: Rules Engine implements specialized matching algorithms for
facts that are defined in the system.

s Thread-safe execution suitable for a parallel processing architecture: Rules Engine
provides one thread that can assert facts while another is evaluating the network.

A rule-enabled Java application can load and run rules programs. The rule-enabled
application passes facts and rules to the Rules Engine (facts are asserted in the form of
Java objects or XML documents). The Rules Engine runs in the rule-enabled Java
application and uses the Rete algorithm to efficiently fire rules that match the facts.

For more information, see Section 1.3, "Oracle Business Rules Engine Architecture" and
Section 1.2.4, "Oracle Business Rules SDK".

1.2.3 Oracle Business Rules RL Language

Oracle Business Rules supports a high-level Java-like language called Oracle Business
Rules RL Language (RL Language). RL Language defines the valid syntax for Oracle
Business Rules programs. RL Language includes an intuitive Java-like syntax for
defining rules that supports the power of Java semantics, providing an easy-to-use
syntax for application developers. RL Language consists of a collection of text
statements that can be generated dynamically or stored in a file.

Using RL Language application programs can assert Java objects as facts, and rules can
reference object properties and invoke methods. Likewise, application programs can
use XML documents or portions of XML documents as facts.

Programmers can use RL Language as a full-featured rules programming language
both directly and as part of the Oracle Business Rules SDK (Rules SDK).
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Business analysts can use Rules Designer to work with rules. In this case, the business
analyst does not need to directly view or write RL Language programs. For more
information, see Section 1.2.5, "Rules Designer".

For detailed information about RL Language, see Oracle Fusion Middleware Language
Reference Guide for Oracle Business Rules.

1.2.4 Oracle Business Rules SDK

Oracle Business Rules SDK (Rules SDK) is a Java library that provides business rule
management features that a developer can use to write a rule-enabled program that
accesses a dictionary, or to write customized rules programs that add rules or modify
existing rules. Rules Designer uses Rules SDK to create, modify, and access rules and
the data model using well-defined interfaces. Customer applications can use Rules
SDK to access, display, create, and modify collections of rules and the data model.

You can use the Rules SDK APIs in a rule-enabled application to access rules or to
create and modify rules. The rules and the associated data model could be initially
created in a custom application or using Rules Designer.

This guide describes the Oracle Business Rules SDK Decision Point API. Using a
Decision Point you can access a dictionary and run the rules in the dictionary. For
complete Oracle Business Rules SDK API information, see Oracle Fusion Middleware
Java API Reference for Oracle Business Rules.

For more information, see Chapter 7, "Working with Rules SDK Decision Point API".

1.2.5 Rules Designer

The Oracle Business Rules Designer (Rules Designer) extension to Oracle JDeveloper is
an editor that enables you to create and edit rules as Figure 1-1 shows.

Figure 1-1 Oracle JDeveloper with Rules Designer
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Q ?)start Page | _#CracleRules] rules ‘ CracleRulesl rules | JCracleRulesl.rules ODracIeRulesl.rules J-{[jcomposwte‘xm\ @@E]
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Ruleset_1 ¥ [|ElterOn  Miew: | IF{THEN Rules kR BEHEHRAw
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ﬂ Decision Functions
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Frequent Flyer Rule
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Rulesets <enter description >
< Ruleset_1

@ Fuleset_2
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&

Design

Shows the JDeveloper Application Navigator with OracleRules1.rules dictionary file
selected. This also shows Rules Designer with the Ruleset_1 tab selected showing the
ruleset, with the Driver Age Rule, Frequent Flyer Rule, and Loan Income Rule
collapsed. Rules Designer shows the Facts, Functions, Globals, Bucketsets, Links, and
Decision Functions tabs, and three rulesets: Ruleset_1, Ruleset_2, and Ruleset_3.
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Rules Designer provides a point-and-click interface for creating rules and editing
existing rules. Using Rules Designer you can work directly with business rules and a
data model. You do not need to understand the RL Language to work with Rules
Designer. Rules Designer provides an easy way for you to create, view, and modify
business rules.

Rules Designer supports several types of users, including the application developer
and the business analyst. The application developer uses Rules Designer to define a
data model and an initial set of rules. The business analyst uses Rules Designer either
to work with the initial set of rules or to modify and customize the initial set of rules
according to business needs. Using Rules Designer a business analyst can create and
customize rules with little or no assistance from a programmer.

1.2.6 Oracle SOA Composer Application

When a dictionary is deployed in an SOA composite application, Oracle Business
Rules lets you view the dictionary or edit and save changes to the dictionary. You can
use the SOA Composer application (SOA Composer) to work with a deployed
dictionary that is part of an SOA composite application, as Figure 1-2 shows.

Figure 1-2 Using Oracle SOA Composer to View or Edit a Dictionary at Runtime
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BusinessRulesTest_revl.0 default tesk Show &ll . Ruleset_1 Ruleset_2 Ruleset 3 RuOrderBooking.ru
BusinessRulesTest_rev1.0 default COracleRules1 Ruleset_1 RulesFromken.r
BusinessRulesTest_rev1.0 default Lest Fuleset_1 TestActions.rule
BusinessRulesTest_revl.0 default tesk Ruleset_1 Ruleset_4 TestConneckive,
BusinessRulesTest_rev1.0 default kesk TestFunctions. r.
BusinessRulesTest_rev1.0 default TestMumeric Fuleseti TestMumeric. rule
BusinessRulesTest_revl.0 default TrainingRules TrainingRulesst TrainingRules, r
BusinessRulesTest_rev1.0 default kesk Ruleset_1 TreeMode, rules
AutodppProj_revd. 4 default CreditR.atingRules Fuleset_1 CreditR.atingRule
AutoAppProj_revd. 4 default LoanadvisorRules Ruleset_2 LoanadvisorRuls
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>

Cpen Cancel

Using SOA Composer application to open and view or edit a deployed dictionary.
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For more information, see Chapter 12, "Using Oracle SOA Composer with Oracle
Business Rules".
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1.3 Oracle Business Rules Engine Architecture

A rule-based system using the Rete algorithm is the foundation of Oracle Business
Rules. A rule-based system consists of the following:

s The rule-base: Contains the appropriate business policies or other knowledge
encoded into IF/THEN rules and Decision Tables.

= Working memory: Contains the information that has been added to the system.
With Oracle Business Rules you add a set of facts to the system using assert calls.

= Inference Engine: The Rules Engine, which processes the rules, performs
pattern-matching to determine which rules match the facts, for a given run
through the set of facts.

In Oracle Business Rules the rule-based system is a data-driven forward chaining
system. The facts determine which rules can fire. When a rule fires that matches a set
of facts, the rule may add facts. These facts are again run against the rules. This
process repeats until a conclusion is reached or the cycle is stopped or reset. Thus, in a
forward-chaining rule-based system, facts cause rules to fire and firing rules can create
more facts, which in turn can fire more rules. This process is called an inference cycle.

1.3.1 Declarative Rules

With Oracle Business Rules you can use declarative rules, where you create rules that
make declarations based on facts rather than coding. For an example of declarative
rules,

IF a Customer is a Premium customer, offer them 10% discount
IF a Customer is a Gold customer, offer them 5% discount

In declarative rules:

= Statements are declared without any control flow
= Control flow is determined by the Rules Engine

= Rules are easier to maintain than procedural code
= Rules relate well to business user work methods

When a rule adds facts and these facts run against the rules, this process is called an
inference cycle. An inference cycle uses the initial facts to cause rules to fire and firing
rules can create more facts, which in turn can fire more rules. For example, using the
initial facts, Rules Engine runs and adds an additional fact, and an additional rule tests
for conditions on this fact creating an inference cycle:

IF a Customer is a Premium customer, offer them 10% discount
IF a Customer is a Gold customer, offer them 5% discount
IF a Customer spends > 1000, make them Premium customer

The inference cycle that Oracle Business Rules provides enables powerful and
modular declarative assertions.

1.3.2 The RETE Algorithm

The Rete algorithm was first developed by artificial intelligence researchers in the late
1970s and is at the core of Rules Engines from several vendors. Oracle Business Rules
uses the Rete algorithm to optimize the pattern matching process for rules and facts.
The Rete algorithm stores partially matched results in a single network of nodes in
working memory.
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By using the Rete algorithm, the Rules Engine avoids unnecessary rechecking when
facts are deleted, added, or modified. To process facts and rules, the Rete algorithm

creates and uses an input node for each fact definition and an output node for each

rule.

Fact references flow from input to output nodes. In between input and output nodes
are test nodes and join nodes. A test occurs when a rule condition has a Boolean
expression. A join occurs when a rule condition ANDs two facts. A rule is activated
when its output node contains fact references. Fact references are cached throughout
the network to speed up recomputing activated rules. When a fact is added, removed,
or changed, the Rete network updates the caches and the rule activations; this requires
only an incremental amount of work.

The Rete algorithm provides the following benefits:

= Independence from rule order: Rules can be added and removed without affecting
other rules.

s Optimization across multiple rules: Rules with common conditions share nodes in
the Rete network.

= High performance inference cycles: Each rule firing typically changes just a few
facts and the cost of updating the Rete network is proportional to the number of
changed facts, not to the total number of facts or rules.

1.3.3 What Is Working Memory?

Oracle Business Rules uses working memory to contain facts (facts do not exist outside
of working memory). A RuleSession contains the Oracle Business Rules working
memory.

1.3.4 Rule Firing and Rule Sessions

A Rule Session consists of rules, facts and an agenda. An assert or retract adds or
removes fact instances from working memory.

When facts in working memory are changed:

»  Conditions for rules are evaluated

= Matching rules are added to the agenda (Activated)

= Rules which no longer match are removed from agenda

= Rules Engine runs and executes actions (fires), for activated rules

Figure 1-3 shows these parts of Oracle Business Rules runtime.
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Figure 1-3 Rules in Rule Session with Working Memory and Facts
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This figure shows the Rules runtime. It is made up of a Client context and Rule Session
context. The client can assert facts as Java objects or XML data to add them to the Rule
Session working memory. The client can execute a Ruleset in the Rule Session to add
an activation to the agenda in working memory for each matching rule. The client can
run the rule session to fire activations: invoking any associated action including fact
assertion. The rule session contains rulesets and working memory. Working memory
contains asserted facts and an agenda. The agenda contains an activation for each
matching rule from the rule set. The rule session provides the ability to fire activated
rules and invoke their actions, if any.

A rule action may assert, modify, or retract facts and cause activations to be added or
removed from the agenda. There is a possible loop if a rule's action causes it to fire
again. Rules are fired sequentially, but in no pre-defined order. The rule session
includes a ruleset stack. Activated rules are fired as follows:

=  Rules within top-of-the-stack ruleset are fired
= Within a ruleset, firing is ordered by user-defined priority
= Within the same priority, the most recently activated rule is fired first

Only rules within rulesets on the stack are fired, but all rules in a rule session are
matched and, if matched, activated.
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Working with Data Model Elements

This chapter describes the Oracle Business Rules data model comprising fact types,
functions, globals, bucketsets, decision functions, and dictionary links.

The chapter includes the following sections:

= Section 2.1, "Introduction to Working with Data Model Elements"
= Section 2.2, "Working with a Dictionary and Dictionary Links"

»  Section 2.3, "Working with Oracle Business Rules Globals"

= Section 2.4, "Working with Decision Functions"

= Section 2.5, "Working with Oracle Business Rules Functions"

For more information, see Section 1.1.8, "What Are Dictionaries?".

2.1 Introduction to Working with Data Model Elements

To implement the data model portion of an Oracle Business Rules application you
create a dictionary and add data model elements. To complete the dictionary, you
create one or more rulesets containing rules that use or depend upon these data model
elements.

For more information, see:

s Chapter 3, "Working with Facts and Bucketsets"
= Chapter 4, "Working with Rulesets and Rules"

s Chapter 5, "Working with Decision Tables"

2.2 Working with a Dictionary and Dictionary Links

A dictionary is an Oracle Business Rules container for facts, functions, globals,
bucketsets, links, decision functions, and rulesets. A dictionary is an XML file that
stores the rulesets and the data model for an application. Dictionaries can link to other
dictionaries. You can create as many dictionaries as you need. A dictionary may
contain any number of rulesets. Using Oracle Business Rules, a data model is
contained in one or more dictionaries. All the data model elements referenced by the
rulesets must be available in the dictionary.

A dictionary is stored in a * . rules file.
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2.2.1 Introduction to Dictionaries and Dictionary Links

Each Oracle Business Rules dictionary lets you include links to other dictionaries. Each
dictionary that you create also includes the built-in dictionary; this dictionary
includes standard functions and types that all Oracle Business Rules applications
need. In addition to the main dictionary, you create one or more application-specific
dictionaries, such as PurchaseItems.rules. You can read and write the properties
of these dictionaries.

The complete data model defined by a dictionary and its linked dictionaries is called a
combined dictionary. You can create multiple links to the same dictionary; in this
case, all but the first link is ignored.

For more information, see Section 2.2.7, "What You Need to Know About Dictionary
Linking".

2.2.2 How to Create a Dictionary in the SOA Tier Using Rules Designer

Oracle JDeveloper provides many ways to create a dictionary for Oracle Business
Rules. This shows one way you can create a dictionary in an SOA project. You can
create a dictionary for use in an SOA application.

A typical SOA composite design pattern is to provide each application with its own
dictionary. When different applications need access to the same parts of a common
data model, you can use dictionary links to include a target application's dictionary in
the dictionary of a source application. Doing so copies the target application's
dictionary into the source application. Therefore, when you work with a dictionary
that contains links the linked contents are referred to as local contents.

You may also create a dictionary in the business tier, for use outside of an SOA
application. For more information, see Section 9.2.4, "How to Create an Oracle
Business Rules Dictionary in the Grades Project".

To create a dictionary in the SOA Tier using Rules Designer:

1. In the Application Navigator, select an SOA application and select or create an
SOA project.

2. Right-click, and from the list select New....

3. In the New Gallery select the Current Project Technologies tab and, in the
Categories area, expand SOA Tier as shown in Figure 2-1.
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Figure 2-1 Creating a Business Rules Dictionary for an SOA Project
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This figure shows the New Gallery dialog. It contains two tabs: All Technologies and
Current Project Technologies. The Current Project Technologies tab is selected. This tab
contains two panes: Categories and Items. In the Categories pane, the SOA Tier item is
expanded to show the Service Components item which is selected. In the Items pane,
the Business Rules item is selected.
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4. In the New Gallery window, in the Items area, select Business Rules.

5. Click OK. This displays the Create Business Rules dialog.

6. In the Create Business Rules dialog, enter fields as shown in Figure 2-2:

= In the Name field, enter the name of your dictionary. For example, enter

PurchaseItems.

= In the Package field, enter the Java package to which your dictionary belongs.
For example, com. example.
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Figure 2-2 Create Business Rules Dialog

& Create Business Rules

Business Rule
A business rule defines or constrains one aspect of your business that is intended ko assert business
structure or influence the behavior of your business,

General | Adwanced

(®) Create Dictionary () Import Dictionary
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This figure shows the Create Business Rules dialog. It contains two tabs: General and
Advanced. The General tab is selected. The General tab contains a radio button group
containing Create Dictionary and Import Dictionary buttons. The Create Dictionary
button is selected. The General tab contains the following fields: Name with value
Purchaseltems, Package with value com.example, and Project with value
C:\JDeveloper\mywork\ Application26\ Project]1 \Project1.jpr. The General tab
contains an Inputs/Outputs table with columns: Direction, Name, and Type. There are
no rows in the table. Above the Inputs/Outputs table are icons: Add, Delete, Move
Up, and Move Down.
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7. To specify the inputs and outputs:

a. Click the Add icon and select Input to create an input or Output, to create an
output.

b. In the Type Chooser dialog, expand the appropriate XSD and select the
appropriate type.
c. Click OK to close the Type Chooser dialog.

You can later add inputs or outputs, or remove the inputs or outputs. For more
information, see Chapter 6, "Working with Decision Functions".

8. In the Create Business Rules dialog, click OK to create the Decision component
and the Oracle Business Rules dictionary.

Oracle JDeveloper creates the dictionary in a file with a . rules extension, and
starts Rules Designer as shown in Figure 2-3.
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Figure 2-3 Creating

a New Oracle Business Rules Dictionary Purchaseltems
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This figure shows the JDeveloper Rules Designer for the Purchaseltems.rules file in. It
contains the following tabs: Facts, Functions, Globals, Bucketsets, Links, Decision
Functions, and Rulesets. The Ruleset_1 tab is selected. This tab contains a View
dropdown menu, and icons Add, Delete, Show Structure, Expand All Rules, Collapse
All Rules, Toggle Display of Insertion Areas, Move Up, and Move Down. The Delete

and

Move Up and Move Down icons are gray. There are no rules defined.
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9.

Oracle JDeveloper also creates a Decision component in composite.xml. To view
this component double-click the composite.xml file, as Figure 2—4 shows.

Figure 2—4 Decision Component Shown in Composite Editor
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Shows the Decision component Purchaseltems in the composite editor. Also shows the
Application Navigator with SOA project selected and showing the project, Projectl. In
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Projectl, the SOA folder is expanded and contains Business Rules folder with projectl,
containing Purchaseltems.rules.

2.2.3 How to Create a Dictionary in the Business Tier Using Rules Designer

The simplest way to create a rules dictionary is using Rules Designer. You can create a
dictionary for use in the business tier, outside of an SOA application. For information
on using Oracle Business Rules without SOA, see Chapter 9, "Creating a Rule-enabled
Non-SOA Java EE Application".

2.2.4 How to View and Edit Dictionary Settings

You can view and edit dictionary settings using the Dictionary Settings icon.

To change the dictionary alias:
1. In Oracle JDeveloper, select an Oracle Business Rules dictionary.

2. In Rules Designer, click the Dictionary Settings icon.

3. In the Dictionary Settings dialog, in the Alias field, change the alias to the name
you want to use. This field is shown in Figure 2-5.

Figure 2-5 Dictionary Settings Dialog to Change Dictionary Alias or Description
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This figure shows the Dictionary Settings dialog. It contains the following fields: Name
with value Purchaseltems, Alias with value Purchaseltems, Package with value
projectl, Version with value 11.1.1.0.0, Description with value blank, and Schema Path
Root with a value set to show the path to the project xsd directory.
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4. Click OK.

2.2.5 How to Link to a Dictionary

You can link to a dictionary in the same application or in another application using the
Links navigation tab in Rules Designer. To link to another dictionary you need at least
one other dictionary available.
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To link to a dictionary using resource picker:
1. In Rules Designer, click the Links navigation tab as shown in Figure 2-6.

Figure 2-6 Rules Designer Links Tab
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This figure shows the Rules Designer Links tab. It contains the following navigation
tabs: Facts, Functions, Globals, Bucketsets, Links, Decision Functions, and Rulesets.
The Links tab is selected. The Links area contains a table with the following columns:
Alias, Name, and Package Name. There is one row in the table with Alias value
OracleRules1, Name value OracleRules1, and Package Name value projectl. The Links
area also contains the following icons: Refresh, Add, Edit, Delete, and Dictionary
Cache. The Edit and Delete icons are grayed.
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2. Inthe Links area, click the Create icon and from the list select Resource Picker.
This displays the SOA Resource Browser dialog.

3. In the SOA Resource Browser dialog navigate to select the dictionary you want to
link to as shown in Figure 2-7.
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Figure 2-7 Resource Picker
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This figure shows the SOA Resource Browser dialog. It contains a dropdown menu
with options: Resource Palette, and Application. The Application item is selected. The
navigator shows a tree of available projects. This contains a single item: Project1.jpr.
This item is expanded to show: Purchaseltems.rules.
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4. C(lick OK.

When you work with ADF Business Components Facts you should create a link to the
Decision Point Dictionary. For more information, see Chapter 10, "Working with
Oracle Business Rules and ADF Business Components".

To link to the decision point dictionary:
1. In Rules Designer, click the Links navigation tab.

2. In the Links area, click Create and from the list select Decision Point Dictionary.
This operation takes awhile. You need to wait for the Decision Point Dictionary to
load.

2.2.6 How to Update a Linked Dictionary

When you have a dictionary, for example a dictionary named Project_rulesl that links
to another dictionary, for example, a dictionary named Shared_rules you need to see
any changes made to either dictionary in both dictionaries. Using Rules Designer you
can modify the Shared_rules dictionary and see those modifications in Project1_rulesl
by updating the Project_rulesl dictionary, or you can close and then reopen Rules
Designer.

To update a linked dictionary:

1. Using these sample dictionary names click the Save icon to save the Shared_rules
dictionary.

Select the Project_rulesl dictionary.

Select the Links navigation tab.

Click the Dictionary Cache... icon.

In the Dictionary Finder Cache dialog, select the appropriate linked dictionary.
Click the Clear icon.

N o a » o Db

In the Dictionary Finder Cache dialog, click Close.
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8. Click the Validate icon.

2.2.7 What You Need to Know About Dictionary Linking

Using a dictionary with links to another dictionary is useful in the following cases:

Data Model Sharing, to share portions of a data model within a project. When
you link to a dictionary in another project it is copied to the local project.

For example, consider a project where you would like to share some Oracle
Business Rules Functions. You can create a dictionary that contains the functions,
and name it DictCommon. Then, you can create two dictionaries, DictAppl and
DictApp?2 that both link to DictCommon, and both can use the same Oracle
Business Rules functions. When you want to change one of the functions, you only
change the version in DictCommon. Then, both dictionaries use the updated
function the next time RL Language is generated from either DictAppl or
DictApp2.

In Oracle Business Rules a fully qualified dictionary name is called a DictionaryFQN
and this consists of two components:

Dictionary Package: The package name

Dictionary Name: The dictionary name

A dictionary refers to a linked dictionary using its DictionaryFQN and an alias. Oracle
Business Rules uses the DictionaryFON to find a linked dictionary.

Note the following naming constraints for combined dictionaries:

Within a combined dictionary the full names of the dictionaries, including the
package and name, must be distinct. In addition, the dictionary aliases must be
distinct.

Oracle Business Rules requires that the aliases of data model definitions of a
particular kind, for example, function, Oracle RL class, or bucketset, must be
unique within a dictionary.

Within a combined dictionary, a definition may be qualified by the alias of its
immediately containing dictionary. Definitions in the top and main dictionaries do
not have to be qualified. Definitions in other dictionaries must be qualified.

Ruleset names must be unique within a dictionary. When RL Language for a
ruleset is generated, the dictionary alias is not part of any generated name. For
example, if the dictionary named dict1 links to dict2 to create a combined
dictionary, and dictl contains ruleset_1 with rule_1 and dict2 also contains
ruleset_1 with rule_2, then in the combined dictionary both of these rules, rule_1
and rule_2 are in the same ruleset (ruleset_1).

All rules and Decision Tables must have unique names within a ruleset.

For example, within a combined dictionary that includes dictionary d1 and
dictionary d2, dictionary d1 may have a ruleset named Ruleset_1 with a rule
rule_1. If dictionary d2 also has a ruleset named Ruleset_1 with a rule_2, then
when Oracle Business Rules generates RL Language from the combined, linked
dictionaries, both rules rule_1 and rule_2 are in the single ruleset named
Ruleset_1.If you violate this naming convention and do not use distinct names
for the rules within a ruleset in a combined dictionary, Rules Designer reports a
validation warning similar to the following:

RUL-05920: Rule Set Ruleset_l has two Rules with name rule_1
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For more information, see Appendix A, "Oracle Business Rules Files and Limitations".

2.2.8 What You Need to Know About Dictionary Linking and Dictionary Copies

When you create a dictionary link using the resource picker, the dictionary is copied to
the source project (the project where the dictionary that you are linking from resides).
Thus, this type of linking creates a local copy of the dictionary in the project. This is
not a link to the original target, no matter where the target dictionary is. Thus, Rules
Designer uses a copy operation for the link if you create a link with the resource
picker.

2.2.9 What You Need to Know About Dictionary Linking to a Deployed Dictionary

When you are using Rules Designer you can browse a deployed composite application
and any associated Oracle Business Rules dictionaries in the MDS connection.
However, you cannot create a dictionary link to a dictionary deployed to MDS.

2.2.10 What You Need to Know About Business Rules Inputs and Outputs with BPEL

Oracle Business Rules accesses input and output variables by type only, and not by
name. Thus, if you have two inputs of the same type, input1 and input2, the rules are
not able to distinguish which is input1 and which is input2. The variable names are
only useful in the BPEL process definition. The mapping for the Oracle Business Rules
business terms default to fact type.property, and there may be no relationship to the
BPEL variable name.

2.3 Working with Oracle Business Rules Globals
You can use Rules Designer to add Oracle Business Rules globals.

In Oracle Business Rules a global is similar to a public static variable in Java. You can
specify that a global is a constant or is modifiable.

You can use global definitions to share information among several rules and functions.
For example, if a 10% discount is used in several rules you can create and use a global
Gold Discount, so that the appropriate discount is applied to all the rules using the
global.

Using global definitions can make programs modular and easier to maintain.

2.3.1 How to Add Oracle Business Rules Globals

You can use Rules Designer to add globals.

To add a global:
1. In Rules Designer, select the Globals navigation tab.

2. In the globals table, click the Create icon. This adds a global and displays the Edit
Global dialog, as shown in Figure 2-8.
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Figure 2-8 Adding a Global in Rules Designer
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This figure shows the Globals navigation tab in Rules Designer. The figure shows both
the Globals table and the Edit Global dialog. The Globals table contains one row with
Name value Global_1 and all other columns blank. In the Globals table, the Final
column is checked. The Globals area also contains the following icons: Refresh, Create,
Edit, and Delete. The Edit Global dialog is expanded and contains fields: Name,
Description Type, Bucketset, Value, and checkboxes for Constant and Final. , Value,
Bucketset, Description, and Final. The Constant Final fields are each a checkbox.
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3. In the Name field, enter a name or accept the default value.

4. In the Type field, select the type from the list.

5. Optionally, in the Bucketset field, select a value from the list.

6

In the Value field, enter a value, select a value from the list, or click the Expression
Builder icon to enter an expression. For more information, see Section 4.10,
"Working with Expression Builder".

7. If the global is a constant, then select the Constant checkbox. When selected, this
option specifies that the global is a constant value. For more information, see
Section 2.3.3, "What You Need to Know About the Final and Constant Options".

8. If the global is a nonfinal, then deselect the Final checkbox. When unselected, this
option specifies that the global is modifiable, for instance, in an assign action.

2.3.2 How to Edit Oracle Business Rules Globals

You can use Rules Designer to edit globals.

To edit a Global:
1. In Rules Designer, select the Globals navigation tab.

2. Double-click the globals icon in a row in the Globals table. When you double-click
the globals icon in a row this displays the Edit Global - Global Name window as
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shown in Figure 2-9. In this window you can edit a global and change field values,
including the Final field and the Constant field (the Constant field is only shown
when you double-click a global to display the Edit Global dialog.

Figure 2-9 Edit Global Window

& Edit Global - Global 1 X
Marne: |
Descripkion: |t |
Type: [int >
Bucketset: | 'l
Walue: | 'l Ef"z

Constant
Final
| Help | | ok, || Cancel |

This figure shows the Edit Global dialog. It contains the following fields: Name with
value Global_1, Description with value blank, Type with value int, Bucketset with
value blank, and Value with value blank. Fields Type and Bucketset are dropdown
menus. There is a checkbox for Constant, which is selected. There is a checkbox for
Final which is selected. There is one icon next to the Value field: Expression Builder.
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2.3.3 What You Need to Know About the Final and Constant Options

The Edit Global dialog shows the Constant and Final checkboxes that you can select
for a global.

Note the following when you use globals:

= When you deselect Final, this specifies that the global is modifiable, for instance,
in an assign action.

= When you select Final, this specifies that you can use the globals in a test in a rule
(nonfinal globals cannot be used in a test in a rule).

s When you select Final, this specifies that the global is initialized one time at
runtime and cannot be changed.

When you select the Constant option in the Edit Global dialog, this specifies the global
is a constant. In Oracle Business Rules a constant is a string or numeric literal, a final
global whose value is a constant, or a simple expression involving constants and +, -,
* and /.

Selecting the Constant option for a global has three effects:

= You do not have to surround string literals with double quotes.
= Only constants appear in the expression value choice list.

= The expression value must be a constant to be valid.

Selecting the Constant option is optional. Note that bucket values, bucket range
endpoints, and ruleset filter values are always constant.
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2.4 Working with Decision Functions

The data model includes decision functions. For information on working with decision
functions, see Section 6.1, "Introduction to Decision Functions".

2.5 Working with Oracle Business Rules Functions

Oracle Business Rules provides functions to hide complexity when you create rules.
Oracle Business Rules lets you use built-in or user-defined functions in rule and
Decision Table conditions and actions.

2.5.1 Introduction to Oracle Business Rules Functions

In Oracle Business Rules you define a function in a manner similar to a Java method,
but an Oracle Business Rules function does not belong to a class. You can use Oracle
Business Rules functions to extend a Java application object model so that users can
perform operations in rules without modifying the original Java application code.

You can use an Oracle Business Rules function in a condition or in an action associated
with a rule or a Decision Table.

You can also use an Oracle Business Rules function definition to share the same or a
similar expression among several rules, and to return results to the application.

An Oracle Business Rules function includes the following:
s Name: The Oracle Business Rules function name.

= Return Type: A return type for the Oracle Business Rules function, or void if there
is no return value.

m  Bucketset: The bucketset to associate with the Oracle Business Rules function.

= Arguments: The function arguments. Each function argument includes a name
and a type.

= Function Body: The function body includes predefined actions. Using predefined
actions Rules Designer assures that an Oracle Business Rules function is well
formed and can be validated.

You can also use functions to test rules from within Rules Designer. For more
information, see Section 8.1.5, "How to Test a Decision Function Using an Oracle
Business Rules Function".

2.5.2 How to Add an Oracle Business Rules Function

You use Rules Designer to add an Oracle Business Rules function.

To add an Oracle Business Rules Function:
1. In Rules Designer, select the Functions navigation tab.

2. Select the Create... icon.

3. Enter the function name in the Name field, or use the default name.

4. Select the return type from the Return Type list. For example, select void.
5

Optionally, select a bucketset to associate with the function return type from the
list in the Bucketset field.

6. Optionally, in the Description field enter a description.
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7. In the Arguments table, click Add to add one or more arguments for the function.
8. For each argument in the Type field, select the type from the list.

9. For each argument in the Bucketset field, to limit the argument values as specified
by a bucketset constraint, select a bucketset from the list.

10. In the Body area, enter actions and arguments for the function body. You can add
any required action ranging from assert, call, modify to even conditional
actionssuch as if, else, elseif,while, for, if (advanced), and while

(advanced) . For example, see Figure 2-10.

Figure 2-10 Adding an Oracle Business Rules Function
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This figure shows the Functions navigation tab in Rules Designer. It contains three
areas: Functions, Arguments, and Body.

The functions area contains a table with columns: Name, Return Type, Bucketset, and
Description. There is one row for each defined function. There is one row with Name
value Function_1, and all other columns are blank. This row is selected. Information
for the selected function appears in the Arguments and Body area. The Functions area
includes the following icons: Test, Refresh, Create, and Delete.

The Arguments area contains a table with columns: Name, Type, and Bucketset. There
are two rows. Row 1 contains Name value arg_1, Type value String, and Bucketset
value blank. Row 2 contains Name value arg_2, Type value String, and Bucketset value
blank. The Arguments area includes the following icons: Add, Delete, Move Up, and
Move Down.

The Body area includes the body of the function. For this function, this includes the
text, call print(message:arg_1).
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Working with Facts and Bucketsets

This chapter describes the Oracle Business Rules data model element called Facts,
which are the objects that rules reason on. It also covers another element called
Bucketsets that define groupings of fact property values.

The chapter includes the following sections:

Section 3.1, "Introduction to Working with Facts and Bucketsets"
Section 3.2, "Working with XML Facts"

Section 3.3, "Working with Java Facts"

Section 3.4, "Working with RL Facts"

Section 3.5, "Working with ADF Business Components Facts"
Section 3.6, "Working with Bucketsets"

Section 3.7, "Associating a Bucketset with Business Terms"

3.1 Introduction to Working with Facts and Bucketsets

In Rules Designer, you make business objects and their methods known to Oracle
Business Rules using fact types that are part of a data model.

You can create fact types and bucketsets before you create rules.

In Rules Designer you can work with the following kinds of facts:

XML Facts: XML Facts are imported from existing sources by specifying XML
Schema. You can add aliases to imported XML Facts or use XML Facts with RL
Facts to change the data model according to your business needs.

For more information, see Section 3.2, "Working with XML Facts".

Java Facts: Java Facts are imported from existing sources. You can add aliases to
Java Facts or use them with RL Facts to target the data model to business needs.
Java Facts are also used to import supporting Java classes for use with the rules or
Decision Tables that you create.

For more information, see Section 3.3, "Working with Java Facts".

RL Facts: RL Facts are the only kind of facts that you can create directly and do not
have an external source. All other types of Oracle Business Rules facts are
imported. An RL Fact is similar to a relational database row or a JavaBean without
methods. An RL Fact contains a list of properties of types available in the data
model, either RL Facts, Java Facts, or primitive types. You can use RL Facts to
extend a Java application object model by providing virtual dynamic types.
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For more information, see Section 3.4, "Working with RL Facts".

= ADF Business Components Facts: ADF Business Components Facts allow you to
use ADF Business Components as Facts in rules and in Decision Tables. By using
ADF Business Components Facts you can assert view object graphs representing
the business objects upon which rules should be based, and let Oracle Business
Rules deal with the complexities of managing the relationships between the
various related view objects in the view object graph.

For more information, see Section 3.5, "Working with ADF Business Components
Facts".

You typically use Java fact types and XML fact types to create rules that examine the
business objects in a rule-enabled application, or to return results to the application.
You use RL Language fact type definitions to create intermediate facts that can trigger
other rules in the Rules Engine. ADF Business Components fact types enables you to
use ADF Business Components as Facts in rules and in Decision Tables.

In Oracle Business Rules, facts that you can run against the rules are data objects that
have been asserted. Each object instance corresponds to a single fact. If an object is
re-asserted (whether it has been changed or not), the Rules Engine is updated to reflect
the new state of the object. Re-asserting the object does not create a fact. To have
multiple facts of a particular fact type, separate object instances must be asserted.

You can create bucketsets to define a list of values or a range of values of a specified
type. After you create a bucketset, you can associate the bucketset with a business
term of matching type. When a bucketset is associated with a business term, Oracle
Business Rules uses the buckets that you define as constraints for the values for the
business terms in rules or in Decision Tables.

For more information, see:
= Section 3.6, "Working with Bucketsets"

= Section 3.7, "Associating a Bucketset with Business Terms"

3.2 Working with XML Facts

The XML fact type allows XML Schema types, elements, and attributes to be used
when writing rules. Elements and types defined in XML Schema can be imported into
the data model and can then be used to create rules and Decision Tables, just as with
Java fact types and RL Fact types. The mapping between the XML Schema definition
and the XML Fact types uses the Java Architecture for XML Binding (JAXB). By
default, Oracle Business Rules uses the JAXB 2.0 shipped with the Oracle Application
Server. JAXB as defined in JSR-222 provides a mapping between the types, names, and
conventions in an XML Schema definition and the available types, allowed names and
conventions in Java. For example, an element named order-id and of type
xsd:integer is mapped to a Java Bean property named orderID of type
BigInteger (and xsd:int type maps to Java int).

Thus, with Oracle Business Rules if you have an XML document that contains data
associated with your application and you have the schema associated with the XML
document then you can use Rules Designer to define rules based on elements that you
specify from the XML Schema.

To create XML fact types, perform the following steps:
1. Define or obtain an XML Schema.

2. Use Rules Designer to import the XML Schema into a dictionary. This step uses the
JAXB compiler to generate Java classes from the XML Schema. After you compile

3-2 Oracle Fusion Middleware User's Guide for Oracle Business Rules



Working with XML Facts

the XML Schema, you select the desired elements from the schema to add XML
Facts in the data model and import the generated JAXB classes into the data
model. For more information on these steps, see Section 3.2.1, "How to Import
XML Schema and Add XML Facts".

3. Write rules or create Decision Tables based on these XML Facts that you added to
the data model. For more information, see Section 4.3, "Working with Rules" and
Section 5.2, "Creating Decision Tables".

Elements and types defined in XML Schema can be imported into the data model so
that instances of types can be created, asserted, modified, and retracted by rules. Most
XML documents describe hierarchical information, where each element contains
subelements. It is common for users to want to write individual rules based on
multiple elements in this hierarchy, and the hierarchical relationship among the
elements. In Oracle Business Rules the default behavior when you assert a fact is to
only assert the single fact instance, and none of the child objects it may reference in the
hierarchy of subelements. When you create rules or a Decision Table it is often
desirable to assert an entire hierarchy of elements based on a reference to a root
element. Oracle Business Rules provides the assertTree action type that allows for a
recursive assert for a hierarchy. For more information, see Section 4.8, "Working with
Tree Mode Rules".

3.2.1 How to Import XML Schema and Add XML Facts

Before you can use XML Schema definitions in a data model you must import XML
schema. This step generates the JAXB classes and makes the generated classes and
packages associated with the XML schema visible in Rules Designer.

To import XML schema and add XML facts:
1. In Rules Designer, select the Facts navigation tab.

2. Select the XML Facts tab on the Facts navigation tab, as shown in Figure 3-1.

Figure 3—1 The XML Facts Tab in Rules Designer
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This figure shows the Rules Designer Facts navigation tab. It contains the following
tabs: Facts, Functions, Globals, Bucketsets, Links, Decision Functions, and Rulesets.
The Facts navigation tab is selected. The Facts area contains the following tabs: XML
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Facts, Java Facts, RL Facts, ADF-BC Facts. The XML Facts tab is selected. The XML
Facts area contains a table with the following columns: Alias, Name, Description, XML
Name, and Generated From. The XML Facts area also contains the following icons:
Refresh, Create, Edit, Delete, and Reload XML Facts From Updated Schemas. The Edit
and Delete icons are gray. The XML Facts table shows six values.

3. In the XML Facts tab, click Create.... This displays the Create XML Fact dialog.

4. In the Create XML Fact dialog, in the Source Schemas area, click Add Source
Schema.... This displays the Add Source Schema dialog, as shown in Figure 3-2.

Figure 3-2 XML Fact: Add Source Schema Dialog
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This figure shows the Add Source Schema dialog. It contains the following fields:
Schema Location with value blank and showing a related Browse icon, JAXB Classes
Directory with value
/C:/]Developer/mywork/Application23/.rulesdesigner/jaxb_classes/, and showing
a related Browse icon, and Target Package with no value. There is a selected Preserve
Directory Structure for Imported Schemas checkbox.
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5. In the Add Source Schema dialog, in the Schema Location field, enter the location
of the XML Schema you want to import, or click Browse to locate the XML
schema. During the import the file is copied into the project.

Note: Typically, the XML schema (xsd) file is located inside the xsd
folder because any XML schema that is created needs to be stored
inside the xsd folder under SOAContent.

6. Inthe Add Source Schema dialog, in the JAXB Classes Directory field, accept the
default or enter the directory where you want Rules Designer to store the
JAXB-generated Java source and class files.

7. Inthe Add Source Schema dialog, in the Target Package field, enter a target
package name or leave this field empty. If you leave this field empty the JAXB
classes package name is generated from the XML target namespace of the XML
schema using the default JAXB XML-to-Java mapping rule or explicitly defined
package name using annotations, or "generated" if no namespace or annotation
is defined. Using the schema namespace is preferred.

For example, the namespace http://www.oracle.com/asll/rules/demo is
mapped to com.oracle.asll.rules.demo.

8. Click OK. Rules Designer processes the schema and compiles the JAXB, so
depending on the size of the schema this step may take some time to complete.
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When this step completes Rules Designer displays the Create XML Fact dialog
with the Target Classes area updated to include the JAXB classes, as shown in

Figure 3-3.

Figure 3-3 XML Fact: Create XML Fact Dialog
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This figure shows the Create XML Fact dialog. This dialog contains two panes. The
Source Schemas pane lists schemas and contains one entry. The Target Classes pane
lists all JAXB classes generated from the schemas in the Source Schemas pane. The
Target Classes pane contains an entry for package xmlfactsl which contains classes
MyFact and ObjectFactory. There is a checkbox for each package and class in the Target
Classes pane. Only the xmlfacts1 package is checked.
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9. In the Create XML Fact dialog, in the Target Classes area, select the classes you
want to import as XML fact types.

10. Click OK.

3.2.2 How to Display and Edit XML Facts
To work with an XML Fact, in Rules Designer open the Edit XML Fact dialog.

To display and edit XML facts:

1. In Rules Designer, select the Facts navigation tab.

2. Select the XML Facts tab on the Facts navigation tab.

3. In the XML Facts table, double-click the icon for the XML Fact you want to edit.
This displays the Edit XML Fact dialog, as shown in Figure 3—4.
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Figure 3—4 Edit XML Fact Dialog

& Edit XMLFact - com.customer. ns.customerorder.CustomerOrder,

Marme:

Alias:

CustomerQrder

Super Class:

[object

Description:

<ML Mame:

| x5 element[@narne="customerOrder'] |

Generated From: |Customer0rder.xsd

Wisible
[] Support ®Path Assertion

Attributes

| Properties

-

Blias
'J annualspending
) creditscore
Q) name
) order
QD walue

Visible  Marne Type Bucketset List Content Type
annualSpending  double
creditScore int
name String
order double
value String

e |

Fit Columns Ta Width

| Ok || Cancel |

This figure shows the Edit XML Fact dialog. This dialog contains the following fields:
Name with value com.customer.ns.customerorder.CustomerOrder, Alias with value
CustomerOrder, Super Class with value Object, Description with value blank, XML
Name with value //xs:element[@name="CustomerOrder’], and Generated From with
value CustomerOrder.xsd. There are two checkboxes: Visible and Support XPath
Assertion. The Visible checkbox is selected. In the Attributes area there is a dropdown
menu with entries: Properties. The properties are contains a table with the following
columns: Alias, Visible, Name, Type, Bucketset, and List Content Type. There are five
rows, one row for each property of the class. There is also a checkbox, Fit Columns To

Width, which is checked.
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The Edit XML Fact dialog includes the fields shown in Table 3-1.

Table 3—1

XML Fact: Edit XML Fact Dialog Fields

Field

Description

Name
Alias

Super Class
Description
XML Name

Generated From

Visible

Displays the XML Fact name. You cannot change the name of
JAXB generated class.

Enter the XML Fact alias. You can change this value. This
defaults to the unqualified name of the class.

Displays Java super class associated with this fact.
Enter the XML Fact description.
Displays the XML name associated with the XML Fact.

Displays the XML schema file that was the source for the XML
Fact when it was copied into the business rules data model.

Select to show the XML Fact in lists in Rules Designer. XML
Facts often reference other XML Facts, forming a tree. You
should make all the XML fact types visible that contain
properties that you reference in rules.
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Table 3-1 (Cont.) XML Fact: Edit XML Fact Dialog Fields

Field Description

Support XPath Assertion Select to enable XPath assertion for the fact. This feature is
provided for backward compatibility only. Typically, this option
is not used.

Attributes area Select the available constructors, properties, methods, or fields
associated with the JAXB class for the XML Fact to display or
edit.

3.2.3 How to Reload XML Facts with Updated Schema

If an XML schema changes in a project, the schema must be reimported into the Oracle
Business Rules dictionary. When you reimport the schema, Oracle Business Rules uses
JAXB to recompile all source schemas for every XML fact type and updates the XML
fact type definitions with the updated XML schema definitions. You should reimport
facts if you changed the schema or classes and you want to use the changed schema or
classes at runtime.

Note: When the XML schema on which an XML fact is based
changes, on reimporting the schema, the facts are updated and
imported into the base dictionary. When working with facts in a
linked dictionary, you need to reload the XML facts for the changed
schema from the base dictionary instead of the linked dictionary.

To reimport XML facts:
1. In Rules Designer, select the Facts navigation tab.

2. Select the XML Facts tab on the Facts navigation tab.
3. On the XML Facts page, click the Reload XML Facts from Updated Schemas icon.

After the reimport operation you need to correct any validation warnings that may be
caused by incompatible changes (for example, the updated schema may include a
change that removed a property that is referenced by a rule).

3.2.4 What You Need to Know About XML Facts

Keep the following points in mind when you work with XML Facts:

= When writing rules, the assertTree action type is available only in advanced
mode. For more information on creating rules using assertTree, see Section 4.8,
"Working with Tree Mode Rules".

= When creating a decision function, the tree option for the input types defines
whether assert or assertTree is used to put the input facts in working
memory. For more information on assertTree, see Section 4.8, "Working with
Tree Mode Rules".

s When XML Schema contain a restriction definition, this allows a user to
restrict the types that are valid for use in an element. A common use of restriction
is to define an enumeration of strings which can be used for an element, as shown
in Example 3-1.

Example 3-1 XML Schema Restriction Example

<xs:simpleType name="status-type">
<xs:restriction base="xs:string">
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<xs:enumeration value="manual"/>
<xs:enumeration value="approved"/>
<xs:enumeration value="rejected"/>
</xs:restriction>
</xs:simpleType>

Oracle JAXB 2.0 maps a restriction to a Java enum type. When you use Rules
Designer to import either a Java enum type or an element with an XML restriction,
the static final fields representing the enums are available for use in expressions.
Additionally, Oracle Business Rules creates a bucketset for each enum containing
all of the enum values and null. For more information on bucketsets, see

Section 3.6, "Working with Bucketsets".

»  There is a default version of the JAXB binding compiler supplied with Oracle
Application Server. You can use a different JAXB binding compiler. However, to
use a different JAXB binding compiler you must manually perform the XML
schema processing and then import the generated Java packages and classes into
the data model as Java Facts.

For more information about JAXB, see
http://java.sun.com/webservices/jaxb/

= You should reimport facts if you changed the schema or classes and you want to
use the changed schema or classes at runtime. You should correct any validation
warnings that may be caused by incompatible changes (for example, removing a
property that is referenced by a rule). For more information, see Section 3.2.3,
"How to Reload XML Facts with Updated Schema".

= Most users should not need to use the ObjectFactory or import it. If you do need to
import and use the ObjectFactory, then use a different package name for every
XML Schema that you import; otherwise the different ObjectFactory classes
conflict.

»  The use of XML schema with elements that have minOccurs="0" and
nillable="true" has special handling in JAXB. For more information, see
Section C.12, "Why do XML Schema with xsd:string Typed Elements Import as
Type JAXBElement?".

s The default element naming conventions for JAXB can cause XML schema
containing the underscore character in XML-schema element names to fail to
compile. For more information, see Section D.7, "Why Does XML Schema with
Underscores Fail JAXB Compilation?".

»  There are certain restrictions on the types and names of inputs for the Decision
Service. For more information, see Section D.8, "How Are Decision Service Input
Output Element Types Restricted?".

s The built-in dictionary includes support for the Java wrappers Integer, Long,
Short, Float, Double, BigDecimal, and BigInteger. These types can appear
in XML Fact Types.

3.3 Working with Java Facts

In Rules Designer, importing a Java Fact makes the Java classes and their methods
become visible to Rules Designer. Rules Designer does not copy the Java code or
bytecode into the data model or into the dictionary.
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A Java fact type allows selected properties and methods of a Java class to be imported
to the Rules Engine so that rules can access, create, modify, and delete instances of the

Java class.
Importing a Java fact type allows the Rules Engine to access and use public attributes,

public methods, and bean properties defined in a Java class (bean properties are
preferable because they can be modified using the modify action).

3.3.1 How to Import Java Classes and Define Java Facts

Before you can use Java Facts in rules and in Decision Tables, you must make the
classes and packages that contain the Java Facts available to Rules Designer. To do this
you use Rules Designer to specify the classpath that contains the Java classes, and then
you import the Java Facts.

To import and define Java Facts:
1. In Rules Designer, select the Facts navigation tab.

2. Select the Java Facts tab on the Facts navigation tab as shown in Figure 3-5.

Figure 3-5 The Java Facts Table in the Facts Navigation Tab

| (Z)startPage  |[E|s0A3.jws OracleRules1.rules = ordertest,xsd | off2composite,xml | < pPurchaseTtems. rules 4]
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J Links » TestMain carrental, TeskMain

[E Decision Functions & Object java.lang.Object
@y String java.lang.skring

EulESets + x i@y Biglnteger java.math. BigInteger

@Ruleset_l i@y BigDecimal java.math, BigDecimal

@Ruleset > 2y Calendar java.util. Calendar
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&y *MLDate oracle.rules.rl. extensions, sMLDake
@y OracleDate oracle rules.sdkZ extensions, OracleDate
WML Facts | JavaFacts [ RLFacts || ADF-BC Facts
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Design

This figure shows the Rules Designer Facts navigation tab. This area contains the
following navigation tabs: Facts, Functions, Globals, Bucketsets, Links, Decision
Functions, and Rulesets. The Facts tab is selected. The Facts area contains the
following tabs: XML Facts, Java Facts, RL Facts, and ADF Business Components Facts.
The Java Facts tab is selected. The Java Facts table contains the following columns:
Alias, Class, and Description. The Java Facts area also contains the following icons:
Refresh, Create, Edit, Delete, and Reload Selected Java Facts.
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3. In the Java Facts tab, click Create.... This displays the Create Java Fact dialog, as
shown in Figure 3-6.
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Figure 3—-6 Adding a Java Fact

& Create Java Fact
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This figure shows the Create Java Fact dialog. It contains two panes: Classpath and
Classes. The Classpath area contains one entry:

file:/C:/]JDeveloper /mywork/CarRental Application/CarRentalProject/SCA-INF/cla
sses/. The Classes area contains entries: oracle, java, javax, and org. The oracle item is
expanded to reveal rules/sample. The sample item contains class Driver which is
checked.
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4.

In the Create Java Fact dialog, if the classpath that contains the classes you want to
import is not shown in the Classpath area, then click Add to Classpath. This
displays the Choose Directory/Jar dialog.

The default Rules Designer classpath includes three packages, java, javax, and
org. These packages contain classes that Rules Designer lets you import from the
Java runtime library (rtjar). Rules Designer does not let you remove these classes
from the Classes area (and the associated classpaths are not shown in the
Classpaths area).

In the Choose Directory/Jar dialog, browse to select the classpath or jar file to add.
By default, the output directory for the project is on the import classpath and any
Java classes in the project should appear in the Classes importer. If they do not
appear, execute the Build action for the project.

Click Open. This adds the classpath or jar file and updates the Classes area.

In the Create Java Fact dialog, in the Classes area select the packages and classes
to import as shown in Figure 3-7.
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Figure 3-7 Selecting Java Classes for Java Facts
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This figure shows the Create Java Fact dialog. It contains two panes: Classpath and
Classes. The Classpath area contains one entry:

file:/C:/JDeveloper /mywork/OrderApproval App/.rulesdesigner/jaxb_classes/ and
file:/C:/Work/rules /how-to-rules-java/libcarobjs.jar. The Classes area contains
entries: oracle, carrental, java, javax, and org. The carrental package is expanded and

selected. The carrental package shows Driver, Driver$LicenseType,

Driver$VehicleType, and TestMain.
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8. Click OK. This updates the Java Facts table in the Java Facts tab.

3.3.2 How to Display and Edit Java Facts

To display or edit Java Facts after you import the Java Facts, use the Edit Java Fact

dialog.

To display and edit Java facts:

1. In Rules Designer, click the Facts navigation tab.

2. Select the Java Facts tab in the Facts navigation tab.

3. In the Java Facts table, double-click the Java Fact you want to edit. This displays
the Edit Java Fact dialog as shown in Figure 3-8.
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Figure 3-8 Edit Java Fact Dialog
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Class: |
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This figure shows the Edit Java Fact dialog. This dialog contains the following fields:
Class with value carrental.Driver, Alias with value Driver, Super Class with value
Object, and Description with value blank. There are two checkboxes: Visible and
Support XPath Assertion. The Visible checkbox is checked. In the Attributes area there
is a dropdown menu: Properties. The Properties entry is selected. The Properties table
shows columns: Alias, Visible, Name, Type, and Bucketset and List Content Type.
There are seven rows, one row for each property of the class. Below the table is
checkbox Fit Columns To Width, which is checked.
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The Edit Java Fact dialog includes the fields shown in Table 3-2.

Table 3-2 Edit Java Fact Dialog Fields

Field Description

Class Displays the Java Fact class for the source associated with the
Java Fact.

Alias Enter the Java Fact alias.

Super Class Displays Java super class associated with this fact.

Description Enter the Java Fact description.

Visible Select to show the Java Fact in lists in Rules Designer.

Attributes area Select the available class properties, constructors, methods, or
fields associated with the Java class for the Java Fact act to
display or edit.

3.3.3 What You Need to Know About Java Facts

When you define Java Facts you need to know the following:

= On Windows systems, you can use a backslash (\) or a slash (/) to specify the
classpath in the Classpath area. Rules Designer accepts either path separator.
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s Classes and interfaces that you use in Rules Designer must adhere to the following
rules: If you are using a class or interface, only its superclass or one of its
implemented interfaces may be made visible.

= When you specify the classpath you can specify a JAR file, a ZIP file, or a full path
for a directory.

= When you specify a directory name for the classpath, the directory specifies the
classpath that ends with the directory that contains the "root" package (the first
package in the full package name). Thus, if the classpath specifies a directory,
Rules Designer looks in that tree for directory names matching the package name
structure.

For example, to import a class cool.example.Testl located in
c:\myprj\cool\example\Testl.class, specify the classpath value,
c:\myprj.

= You should reimport facts if you change the classes. After the reimport operation
you may see validation warnings due to class changes. You should correct any
validation warnings that may be caused by incompatible changes (for example,
removing a property that is referenced by a rule).

3.4 Working with RL Facts

RL Facts are the only kind of facts that you can create directly and do not have an
external source. All other types of Oracle Business Rules facts are imported. An RL
Fact is similar to a relational database row or a JavaBean without methods. An RL Fact
contains a list of properties of types available in the data model, either RL Fact, Java
Fact, or primitive types. You can use an RL Fact to extend a Java application object
model by providing virtual dynamic types.

For example:
IF customer spent $500 within past 3 months
THEN customer is a Gold Customer

This rule might use a Java Fact to specify the customer data and also use an action that
creates an RL Fact, Gold Customer. A rule might be defined to use a Gold Customer
fact, as follows:

IF customer is a Gold customer
THEN offer 10% discount

This rule uses the RL Fact named Gold Customer. This rule then infers, using the Gold
Customer fact, that if a customer spent $500 within the past 3 months, then the
customer is eligible for a 10% discount. In addition rules could specify other ways that
a customer becomes a Gold Customer.

For testing and prototyping with Rules Designer you can create RL Facts and use the
RL Facts to write and test rules before you import a schema and switch to XML Facts
(you might need to wait for an approved XML schema to be created or to be made
available). Switching from RL Facts to corresponding XML Facts involves the
following steps:

1. Delete the RL Facts (this action shows validation warnings in the rules or Decision
Tables you created that use these RL Facts).

2. Import the XML Facts and give the facts and their properties aliases that match the
names of the RL Facts and properties you deleted in step 1.
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3. This process should remove the validation warnings if the XML Fact and property
aliases and types match those of the RL Facts that you remove.

3.4.1 How to Define RL Facts

You add RL Facts from the Facts navigation tab.

To define RL facts:
1. In Rules Designer, select the Facts navigation tab.

2. Select the RL Facts tab in the Facts navigation tab as shown in Figure 3-9.

Figure 3-9 RL Facts Tab in Rules Designer

-_'_?jStart Page | | SOAS, s [QDracleRulesl.rules | a"aordertest.xsd Mmtomposite.xml | Furchaseltems rules E]
B 9@ O & @
L3 Facts
F= Functions RL Facts: R+ X
(K) Globals Mame Description Super Class
= &8 Driver Ohiject
o Bua el &8 Driver? Chiect
<D Links LB Trem hject
ﬂ Decision Functions &§ shipment Object
&8 Order Ohiject
Rulesets + ®
&P Ruleset_t
&P Ruleset_2
[TumC Facts | JavaFacts | RLFacts [ ADF-BCFacts
&
Design

This figure shows the Rules Designer Facts navigation tab. This area contains the
following tabs: Facts, Functions, Globals, Bucketsets, Links, Decision Functions, and
Rulesets. The Facts navigation tab is selected. The Facts area contains the following
tabs: XML Facts, Java Facts, RL Facts, and ADF Business Components Facts. The RL
Facts tab is selected. The RL Facts area contains a table with the following columns:
Name, Description, and Superclass. The RL Facts area also contains the following
icons: Refresh, Create, Edit, Delete. There are five sample entries in the table.
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3. In the RL Facts tab, click Create.

4. In the RL Facts table, in the Name field, enter the name for the RL Fact or accept
the default name.

5. In the RL Facts table, in the Description field, enter a description or accept the
default, no description.

3.4.2 How to Display and Edit RL Facts and Add RL Fact Properties
You add properties to RL Facts using the Edit RL Facts dialog.

To display and edit RL facts and add RL fact properties:
1. In Rules Designer, select the Facts navigation tab.

2. In the RL Facts tab, double-click the icon for the RL Fact to display or edit the fact.
This displays the Edit RL Fact dialog, as shown in Figure 3-10.
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Figure 3—10 Edit RL Fact Dialog
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This figure shows the Edit RL Fact dialog. This dialog contains the following fields:
Name with value Driver, Description with value blank. The Super Class field is a
dropdown menu with value Object selected. In the Properties area is a table with
columns: Name, Type, Bucketset, and Initial Value and List Content Type. There are
five rows in the Properties table, one row for each property of the fact. Below the table
is checkbox Fit Columns To Width, which is selected.
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3. Toadd RL Fact properties, on the Edit RL Fact dialog in the Properties area, click
Create.

a. Inthe Name field, enter the property name.
b. In the Type field, select a type from the list or enter a property type.

c. To associate a bucketset with the property, from the list in the Bucketset field,
select a bucketset.

d. To associate an initial value with the property enter a value in the Initial
Value field.

4. Add additional properties by repeating these steps, as required.
5. Click OK.

3.4.3 What You Need to Know About RL Facts

When you add properties to RL Facts using the Edit RL Facts dialog, in the Properties
area the Initial Value field provides a list of possible values as shown in Figure 3-11.
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Figure 3—-11 Setting RL Fact Property Initial Value
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This figure shows the Edit RL Fact dialog with the Initial Value dropdown menu
selected for Property LicenseType. The value LicsenseTypel.car is selected.
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When you are working with some fields in Rules Designer, the initial values list or

other lists may be empty as shown in Figure 3-12. In this case the list is an empty box.
Thus, when Rules Designer does not find options to assist you in entering values, you
must supply a value directly in the text entry area or click the Expression Builder icon

to display the expression builder dialog.

Figure 3—-12 RL Fact Empty List Options for Initial Value Field
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This figure shows the Edit RL Fact dialog. The dialog includes the fields: Name,
Description, Super Class, and a Properties table. The Name field has value Drivera.
The Properties table shows fields, Name Type Bucketset and Initial Value. The initial
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value for a row in the Properties table is selected, showing no entries in the dropdown
list.

3.5 Working with ADF Business Components Facts

ADF Business Components Facts allow you to use ADF Business Components as Facts
in rules and in Decision Tables. By using ADF Business Components Facts you can
assert view object graphs representing the business objects upon which rules should be
based, and let Oracle Business Rules deal with the complexities of managing the
relationships between the various related view objects in the view object graph.

For more information, see Chapter 10, "Working with Oracle Business Rules and ADF
Business Components".

3.5.1 How to Import and Define ADF Business Components Facts

When an ADF Business Components view object is imported, an ADF Business
Components fact type is created which has a property corresponding to each attribute
of the view object.

To add ADF Business Components facts:

1. Click the F