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Business Rules in BC4J

INTRODUCTION

Implementing business rules is a tedious and error prone task in application
development. Business rules are often ambiguously defined and recorded. Since,
implementing business rules is usually a major task in each project, this can introduce a
significant risk to the success of your application. A structured approach to modeling
and implementing business rules helps to mitigate this risk.

This white paper describes a method for modeling and implementing business rules in
BC4J.

This paper presents the following sections:
e  Brief discussion of the benefits and process of modeling business rules
o  Opverview of the classification scheme for business rules

e Detailed discussion of each type of business rule, including coding examples for
how to implement the rule in BC4]

¢ Discussion of how to display error messages to users
The examples in this paper were developed using JDeveloper 9.0.2.
The paper assumes that you have a basic understanding of Java programming,

JDeveloper 91, and Business Components for Java.

BUSINESS RULES IN THE DATABASE OR MIDDLE TIER

When implementing business rules, you must decide if you will implement those rules
in the database itself or in a separate business logic tier such as BC4], or even a
combination of the two.

Some of the reasons you might choose to implement rules in BC4J are:

®  You do not want to mix the object oriented and relational paradigms in your

application.
¢ You will be accessing the database only through clients using BC4J.
®  You are using Oracle Lite, which does not support PL/SQL in the database
®  Your programming staff is skilled in Java and not in PL./SQL

¢ You will be using non Oracle databases to store your data
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Some of the reasons you might choose to implement rules in the database are:

¢ You will be accessing the database through multiple clients, some of which do
not use BC4J (for example, Oracle Forms). By implementing the rules in the
database, you only have to code the rules once, rather than coding them in cach

client.
®  Your programming staff is mote skilled in PL./SQL than in Java.

®  You want to take advantage of the tools like Oracle Designer, Headstart and
CDM Ruleframe, which allow you to generate the vast majority of your business
rule logic.

Oracle Consulting provides the CDM RuleFrame framework for implementing business

rules in the database.

This paper assumes you have made the choice to implement your business rules in

BC4J.

MODELING BUSINESS RULES

During analysis, you will no doubt identify and record many business rules for your
application. You have a number of options for recording the rules as you identify
them.

The simplest method for recording business rules is to document them as free format
text using a text editor like Word. While this method is easy, it proves extremely
limiting on projects of any size and complexity.

You will greatly benefit by using a more structured approach to recording your business

rules.

Why Explicitly Model Business Rules?

Implementing business rules is a tedious and error prone task in application
development. Business rules are often ambiguously defined and recorded. This leads

to a number of problems:
e Itis difficult to estimate the time required for the implementation
e Developers may misinterpret the requirements

e  Complex rules involving multiple entity objects are often only partially
implemented (at one entity side)

e Itis difficult to determine if all rules have been implemented

In the Internet age this becomes even more important because speed of
implementation and flexibility to adapt to changing business needs are key requirements

for most application development projects.
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You can imagine what that means for business rule maintenance in existing systems. It
can cost a lot of money to implement changes and certainly lead to a longer time to

market.

The need for a powerful framework for the analysis, design and implementation of

business logic is cleat.
Explicitly modeling and classifying business rules has the following benefits:

e It enables a more accurate estimate of the development time needed for design
and build

e It helps the analyst to discover rules that might otherwise have been missed.

e By providing more clear and unambiguous documentation, it minimizes the risk

of the developer misinterpreting the requirements.
e It helps the developer to determine all of the places a rule needs to be defined.

e It gives a good overview of the business rules, which eases communication with

the user community.

e It provides a mechanism to verify that all rules have been implemented.

Recording Rules During Analysis

If you are using an OO Approach for performing your analysis, you can record your

business rules as constraints in your class model.

If the class model provides a structured means for recording a constraint, use it. For

example, most association rules can be recorded using class associations.

For rules that cannot be recorded using the standard symbols in the class model, use
the Constraint and Constraint Link symbols (figure 1). You can create constraints on

both classes and associations.

woanstraints
oracle:jhsdemo:persistence: b commaon
Salary

0.1 EmpldJhsEmployeps Salany must be = 0.
Attribute Walidator

«entity objects *

JhsEmployees

JhsEmployees

wonstraints
aracle:jhsdemo::persistenca:bedicomman
Job
Job must be "CLERK", "MANAGER", "PRESIDENT",
"SALESMAN", "ANALYST".
Attribute Validator

weonstraints B

oracle:jhsdemo:persistence::bedjcommaon
SalesmanCommission
An employee with job "SALESMAN" must have a
walue for commission.
Other Instance Rule
Create JhsEmployees
Update JhsEmployees.dob, JhsEmployees. Commission

Figure 1: Constraints on the Class Model
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The Object Constraint Language (OCL) provides a formalized method for recording
constraint information. OCL is the standard language for describing business rules on a
UML class diagram. You will find many books and papers available on the internet
regarding the use of OCL.

If you decide not to use OCL, you may record your constraints using "natural"
language. If you do so, the following information should be recorded for each

constraint.
A Constraint definition includes:

Constraint Name — a logical name to identify the constraint

Name, Description, Rule Type, and

o Description — description of the rule in sufficient detail to give the developer the
Triggering Events

information needed to implement the rule
e  You should be able to state the rule in a few sentences. If the rule takes more
explanation, it probably needs to be decomposed into sub rules.

e The description should also be able to serve as the error message for violations

of the rule.
e The description should be able to serve as the basis for a test scenario.

e Include the Rule Type, as determined in the Rule Classification Scheme
desctibed in the next section.

e  List the events on which this rule must be checked. These events should be

phrased as follows:
0 Create <entity object>
0 Delete <entity object>
0 Update <entity object>.<attribute>
Let us look at an example rule:

Exanple 1: An enployee with job "SALESMAN' nust have a val ue for
conmmi ssi on.

In this example, we have a rule that involves checking multiple attributes on a single
instance — in this case, checking the value for both Job and Commission on a particular
employee.

As you will learn in more detail in the following sections, this kind of rule is classified as
an 'Other Instance Rule'. An instance rule is a rule that must be checked at the instance
level rather than at the attribute level. You will learn more about the subtypes of

instance rules later.

In considering what the triggering events for this rule must be, we can see that there are
only three times when it is possible that this rule could be violated — when you create a
new employee, or when you change the job or commission on an existing employee.
Thetefore, we don't have to check this rule when deleting an employee or when
updating other attributes of an employee. This information will help us to determine
how to implement this rule for the best performance.
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So, our constraint should contain the following information.

Exanple 2: An enployee with job "SALESMAN' nust have a val ue for
conmmi ssi on.

Rul e Type: QG her |nstance Rule
Trigger Events: Create Enpl oyees
Updat e Enpl oyees. Job,
Enpl oyees. Conmi ssi on

Note that for the following rule types, the triggering events are self-evident and do not
need to be explicitly recorded in the constraint.

Attribute Rules (all subtypes) — always triggered by creating the entity and
updating the attribute in question

Default Rules — always triggered by creating the entity
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EXAMPLE APPLICATION

The following sections cover in detail every type of business rule. They provide

definitions, examples and guidelines. The examples that are given are derived from the

class model shown in figure 2.

It is a fairly simple model where a company has departments with employees. These

employees can be assigned to projects. Further, the company has suppliers and

customers (business relations). Suppliers supply products and customers order them.

Finally, projects are performed by employees for customers.

«entity objects

BusinessRelations

Id : Number

Mame : String
EmailAaddrass : String
Budget : Mumber
CreditLimit : Humber
CreatedBy : String
Creationlate : Date
LastUpdatedBy : String
LastlpdateDate : Date
BurType : String
Streethame : String
StreetMumber : String
FPostalCode : String
City : String

Country : String
ContactPerson : String

«entity objects

Departments
Id : Humber
Name : String

Location : Sting
CreatedBy : String
CreationDate : Date
LastUpdatedBy : String
LastUpdateDate : Date

Departmentd..1

EmpldEmployees

TelephoneNumber : String
K[\‘ K[\‘ Employees = 0.1
«entity objects
«entity objects «entity objects Empluyees
Suppliers Customers s e
BurType : String BurType : String LastMame : Sting
Eludg.et. : .Number StreetMame : String
CreditLimit : Number StreetMumber : String
FostalCode : String
Suppligrs City : String i
0.1 Custamefs0..1 Customers 0.1 Country : String
) TelephoneMumber : String Ernployees
* | Products * | Orders * | Projects EmailAddress : Sting
Blank t : Mumber
«entity objects «entity objects «entity objects CivilState : String
Products Orders Projects CreatedBy : String
Id : Humber Id : Number Id : Humber F"“N_ame 'St_"ng
Mame : String Burld : Humber Burld : Number ST .[?ate.
Burld : Number DateOrdered : Date LastUpdateDate : Date Lastlipdate dBy ..Stnng
Description @ String DateShipped : Date Mame : String Lasthpda.teDate i Date
Price : Number Rematks : String PrjType : String deb & Bl
CreatedBy : String CreatedBy : String StarnDate : Date ;ne:ﬁ:at.eN. Dite
Creationlate : Date CreationDate : Date EndDate : Date Eep 4 o Num :r
LastUpdatedBy : String LastUpdatedsy : Sting Budget : Humber Dmpl e R o
LastUpdateDate : Date LastUpdateDate : Date CraatedBy : String St e =i
Creationlate : Date 2 ary.. A um. .
LastUpdatedBy : String o=l & mbes
Productg 0.1 Orders 4, 0.1
Projects | 0.1 Emplaoyeeg 0.1 employees | 1
) ) ) ) ) ) = | employeesdn
* | CrderLines * | OrderLines * Projecthdssignmetits  Projecthssignments
«entity objects «entity objects «entity objects
OrderLines FProjectAssignments Employeesdn
Id @ Humber Id : Mumber Id : Number
Ordld : Humber Prild : Mumber Empld : Humber

LastUpdateDate : Date
LineNumber : Number
Prold : Humber

Price : Number
Quantity : Mumber
Total : Number
CraatedBy : String
CreationDate : Date
LastUpdatedBy : String

Empld : Humber
Starlate : Date
Rate : Number

Raole : String
Percantagesllocated
EndDate : Date
CreatedBy : String
CreationDate : Date

LastUpdatedBy : String
LastUpdateDate : Date

: Humber

Salary : Number
Commission
CreatedBy : String
Creationlate
LastUpdatedBy : String
LastUpdateDate : Date

: Number

: Date

Figure 2: Class Model for Examples in this Paper
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Business Rules implemented in the Examples
The following business rules are implemented in the examples throughout this white

papet.

Departments

®  You may not have more than one clerk per department.
Rule Type: Collection Within Master
Trigger Events:  Create Employees

Update Employees.Job,
Employees.Depld

e There may not be more than 20 departments.

Rule Type: Collection, No Master
Trigger Events:  Create Departments
Employees
e Employee salary must be > 0.
Rule Type: Attribute Validator

e  Employee job must be "CLERK", "MANAGER", "PRESIDENT",
"SALESMAN", "ANALYST".

Rule Type: Attribute Validator
e Employee Userid must contain at least 5 characters.

Rule Type: Attribute Validator
e Employee civil state must be "S" (Single), "M" (Martied), "D" (Divotced) or "W"
(Widowed).
Rule Type: Attribute Validator

e Employee civil state may change from Single, Divorced or Widowed to Married,
and from Married to Widowed or Divorced.

Rule Type: Other Attribute
¢ An employee with job "SALESMAN" must have a value for commission.

Rule Type: Instance
Trigger Events:  Create Employees
Update Employees.Job,
Employees.Commission

e When creating a new employee, derive the id as the next value in a database

sequence.

Rule Type: Default
¢ When the employee salary or commission changes, record the change in a
journal table.
Rule Type: Other Change Event

Trigger Events:  Update Employees.Salary,
Employees.Commission
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Customers
e  Customer budget must be between 10,000 and 100,000.
Rule Type: Attribute Validator

Projects
e  Project budget must be between 10,000 and 100,000.

Rule Type: Attribute Validator
e When the project start date changes, automatically change the start date of all
project assignments that start on the old project start date or before the new

project start date to the new date.

Rule Type: Other Change Event
Trigger Events:  Update Projects.StartDate

e  An employee whose job is ANALYST may only view projects to which s/he has
been assigned. Employees with any other job may view all projects.

Rule Type: Authorization

ProjectAssignments

®  You may not change the rate, role or percentage allocated for a project

assignment that is currently active.

Rule Type: Instance
Trigger Events:  Update ProjectAssignments.Rate,
ProjectAssignments.Role,
ProjectAssignments.PercentageAllocated
e The project assignment start date must be between the project's start and end
dates.

Rule Type: Other Multi Entity

Trigger Events:  Update Projects.StartDate,
Projects.EndDate
Create ProjectAssignments
UpdateProjectAssignments.StartDate

®  You may not create a project assignment for a project that is already closed (end
date in the past).

Rule Type: Other Entity
Trigger Events:  Create ProjectAssignments

e Send an email to the employee's manager whenever the end date of a project

assignment is changed.

Rule Type: Change Event without DML
Trigger Events:  Update ProjectAssignment.EndDate

Orders
¢ You may not delete an order after it has been shipped.

Rule Type: Instance
Trigger Events:  Delete Orders
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A business rule is either

arestriction that applies to the state of the
system, the change of the system state or
the authorized use of the system,

or

an automatic action triggered by a change
to the system state

OrderLines
e  When creating a new order line, default the price to the product's ptice at the

time the order was placed.

Rule Type: Default

e Derive the total as quantity * price.
Rule Type: Derivation
Trigger Events:  Create OrderLines

Update OrderLines.Quantity,
OrderLines.Price

BUSINESS RULE CLASSIFICATION SCHEME

This section provides a classification scheme for business rules. This classification
scheme helps us to understand the kind of application logic that is modeled as business
rules. It also provides excellent support for the complex task of determining how each
business rule is best implemented using BC4J.

The classification scheme is based on the following definition of a business rule:

A business rule is either
a restriction that applies to the state of the system,
the change of the system state or
the authorized use of the system,

or

an automatic action that is triggered by a change to the system state

If you think in terms of UML modeling you can map this definition to the following

concepts:
e Invariant — a restriction that applies to the state of the system

e PreCondition — a restriction that applies to the change of the system state or the
authorized use of the system

¢ PostCondition — an automatic action that is triggered by a change to the system
state
There are three main types of business rules:
e  constraint rules
e change event rules
e authorization rules

Constraint rules define a restriction to the state of the system or the change of the

system state

Change event rules define automatic actions triggered by a change to the system state.
The automatic action can either be a change in data (insert, update, delete) or an action

outside the database such as sending e-mail or printing a repott.
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Authorization rules define a restriction on the authorized use of the system.

Strangely enough, making the distinction between constraints and change events is not
always straightforward. This is because many constraint rules can also be implemented
as change event rules. In other words, when you encounter an error, you may want to

just raise an etror message (constraint), or you may be able to automatically correct the

problem for the user (change event).

These main types of rules are further divided into a number of sub types. The
following sections describe these types in details.

Constraint Rules

Constraint rules define a restriction to the state of the system or to allowed changes in

the system state.

Restrictions to the state of system are known as Invariants. Restrictions to the allowed
changes to the system state are known as PreConditions. PreConditions can only be
checked when actually performing the change to the data since they are checking
whether the change itself is allowed. Invariants can be checked as you perform an
action, but can also be checked against existing system objects. It is useful to
distinguish between Invariants and PreConditions to help you understand the scope of
a rule. Itis also useful if you plan to provide tools to validate existing objects. The
implementation of Invariants and PreConditions is the same, and examples of both are

contained in this section.

The following sub-types of constraint rules can be identified:

Type Sub-type
Constraint Rules Attribute
Instance
Entity
Multi Entity

Classifying the rules into the above subcategories is quite simple, since it is very easy to

see if the rule involves:
e only one attribute in one Entity Object instance (Attribute)
e two or more attributes in the same instance (Instance)
e more than one instance in the same Entity Object (Entity)
e more than one instance across multiple Entity Objects (Multi Entity)

Essentially, this subdivision is in increasing order of complexity. When estimating the
time it will take to implement a given rule, take into account that Attribute rules are
relatively easy to implement, instance rules are more difficult, and so forth.
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Attribute Rules

An attribute rule defines which values are allowed for an attribute. The following sub
An attribute rule defines which values are

_ _ classification of attribute rules can be made:
allowed for an attribute. Checking an

attribute rule involves only one attribute in I Type Sub-type Rule I
one Entity Object instance. Constraint Rules Attribute Rules Attribute Properties
| Attribute Vaidators
| Domains
| Other Attribute Rules

Attribute Properties

Attribute Properties are rules that restrict the state of an attribute and have a dedicated
property in BC4J to record this rule.

You can use properties to define the following:
e Type — defines the class type of the attribute
0 Department id must be numeric
e Default — defines a literal default value for an attribute
0 Otrder Line Quantity defaults to 1

e Primary Key — identifies one or a group of attributes which must be unique

across all instances
0 Employee Id must be unique for all Employees
e Mandatory — identifies whether the attribute is required
0 Employee Last Name is required

e  Updateable — identifies whether the attribute can be updated on an existing

instance

0 An order line cannot be transferred to another order
(OrderLine.Ordld is not updateable)

Recording

Attribute Properties are recorded using properties that are pre-defined in BC4J. In the
Edit Entity Object Wizard, you can edit these properties on the Attribute Settings tab
(figure 3). In the Edit Attribute Wizard, you can edit these properties on the Entity
Attribute tab.

= Attention: Primary Key can also be considered an Entity Rule since
it involves checking an attribute for uniqueness across all instances
of an entity. See also Unique Identifier Rules in the Entity Rules

section.
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Select Attribute i |

Attribute Updateabls

% Always
Mame: IId -

™ While Mewe
Type: '\lumber LI " hever
Qefaurl:l Refresh After
[ Pergistent W] Primary Key [ | Updste
[ | Discriminstor [+ Mandatory [ | Insert

Figure 3: Attribute Properties

Design Considerations for Attributes defaulted or derived in the Database

If you have an attribute that is defaulted or derived in the Database (for example via
database triggets), you must define the attribute as NOT mandatotry in the BC4] Entity
Object, even though it is mandatory on the database. You must also define the
attribute as Refresh After Insert (and Update if necessary).

Since the attribute is derived in the database, it will be null in the BC4J transaction. If
you made the attribute mandatory in BC4]J, the Entity Object would return an etror
before ever getting to the database. Instead, you make it optional in BC4]J (but still
mandatory on the server), and then use the appropriate Refresh After option(s) to
ensure that the new value is returned to BC4] from the database.

This 1s very common for primary key sequences that are derived via database triggers or

a Table API.

Attribute Validators

AttributeValidators allow you to easily define more complex validations against
attributes. A number of pre-defined Validators are provided by BC4J.

Compare Validator

Operator: Equals, NotEquals, LessThan, GreaterThan, LessOrEqualTo,
GreaterOrEqualTo

Compare With: Literal, Query Result, View Object Attribute (first row)

Exanpl e 3: Enpl oyee sal ary nust be > 0.

Enpl oyee sal ary nust be <= (select 120% of the average
enpl oyee sal ary)

List Validator

Operator: In, Notln

Compare With: Literal Values, Query Result, View Object Attribute (all rows)

Exanpl e 4: Enpl oyee Job nmust be "CLERK"', "MANAGER', " PRESI DENT",
" SALESVAN', "ANALYST".
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Range Validator

Operator: Between, NotBetween
Compare With: Literal Minimum Value, Literal Maximum Value
Exanpl e 5: Customer Budget nust be between 10, 000 and 100, 000.

Method Validator

If none of the pre-defined validators satisfies your business requirements, you can write
a validation method for your attribute. It must have the following sighature:

public boolean validateXXX(<Type> value)
where <Type> is the class of the attribute being validated.

This method validator will be called as part of the normal validation for the attribute.

Exanpl e 6: Enployee Userid must contain at |east 5 characters.

publ i c bool ean validateUserid(String val ue)

{

return (value.length() >= 5);
}

Recording/Implementing Validators

Attribute Validators are recorded using properties that are pre-defined in JDeveloper.
In the Edit Entity Object Wizard, you can edit these properties on the Validation tab.
Select an attribute and press 'New' to create a new Validator, or select an existing
Validator and press 'Edit'.

Choose the validator type from the 'Rules' poplist (figure 4). The screen will change to
display the appropriate parameters for the selected validator type.

If you are creating a method validator, you must create the validateXXX method in the
Entity Object's <entity>Impl.java file first. Then, when you add the new validator,
your method will appear on the list of available validation methods.
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v Add ¥alidation Rule for: Job x|

Rules: [Ssly'a H
Adtribute: [k =l
Cperatar: 'Equals ;I
Compare With: |L'rtera| Walue j

~Erter Literal Walue

Hirt: Erter a valid walue for the selected attribute's tvpe.

Help | K I Cancel

Figure 4: Built In Validator

Displaying Custom Error Messages for Attribute Validators

By default, the built-in validators throw one of the JboExceptions if the validation fails.
These validators are automatically called from the set<Attribute> methods and the
validateEntity method. When an error occurs, a default message is displayed to the

user.

You can customize the default error messages raised in the set<Attribute> method by
using a try-catch block to trap the exception before it is displayed. Add the following
code to the set<Attribute> method.

public void set<Attribute>(String val ue)

{
try { setAttributelnternal (<ATTRI BUTE>, value); }
catch (oracle.jbo. AttrVal Exception e)
{
throw new oracl e. j bo. JboExcepti on("<your nessage>");
}
}

See the section 'Displaying User Errors' later in this paper for mote information about
displaying error messages.

Additional Remarks

One of the big advantages of the built-in validators is their simplicity and ease of use.
However, as with most shortcuts, they do not offer the same level of flexibility that you
would have if you coded the rules yourself.

e  The built-in validators are stored as XML rather than as java code. The
framework interprets the XML at runtime to determine how to validate the rule.
Because of this, you cannot run the Debugger on built-in validators.
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e Ifyou use a combination of built-in validators and methods in the
<Entity>Impl.java file, your business logic is stored in two places, rather than
one. When maintaining existing Entity Objects, you will have to remember to
look in both places to find all your validation logic.

®  You can only have one error message per set<Attribute> method when using
the built-in validators. (See the section 'Overtiding Default Built-in Validator
Error Messages' later in this papet.) If you have two checks on the same

attribute, you cannot have a specific error message per check.

If this proves too limiting for your application, you can implement these rules as 'Other
Attribute Rules'. (see below).

Domains

When defining an attribute, Type can be set to a number of pre-defined types such as
Number, String, Boolean.

A Domain is a developer defined Type. It defines the Attribute Properties that can be
applied to an attribute.

You can also define a 'validate' method for the domain. This validate method returns a
boolean true if the validate succeeds and false if the validation fails, very similar to the
Method Validator. You cannot use the built-in Compare, List or Range validators for

domains.

Once defined, you can assign this Domain as the Type value for an unlimited number
of attributes.

Exanple 7: 1d is an optional Nunber that nmust be Refreshed After
Insert.

YesNo is a mandatory String that nust equal either "Y' or
"N'.

Recording Domains

To add a domain, right click on your business components package and select 'New
Domain' (figure 5). Enter the requested information. After you have saved the new
domain, edit the 'validate()' method in the domain's 'java' file to add validation logic for
the domain.

To use the domain, edit an attribute and set the atttibute's "Type' property to the name
of the Domain.

Business Rules in BC4J Page 17



%« Domain: IdDomain 3 il

Settings | Properties

—Attribute Yalue Updateakle
 Always
£ Wuhile Mew
IB‘FEISU’“"EI =il Mever

Refresh After—

[ Update
[v| Persistert [w| Primary Key
v Inzert
[ Discriminator [ Mandstory 4
~Databaze Column

[w] Guetiahle
Type: JUMBER =l

[w! Unigue

Help | Ok | Cancel |

Figure 5: Domain Wizard

Additional Remarks

Not only is Domain validation applied when you create or update an instance, but it is
also applied when you query existing instances. This means that if the validation only
applies to new instances and not to existing instances, you cannot implement it using
the built-in validator. Even when the validation does apply to both new and existing
instances, you will take a performance hit when querying existing instances. The kinds
of checks appropriate for domains are lightweight, inexpensive ones.

If you decide not to use the validation method for a given domain, you can create a
utility class with a method to perform the validation. By using a utility class, you will
still only have to code the validation once for the domain, rather than for each attribute
using that domain, but you will be able to control when the method is called.

Call your utility method from the set<Attribute> method for all attributes using that
domain.

Other Attribute Rules

For situations in which the built-in or custom validators do not provide the power and
flexibility you need, you should build business rule methods in the <entity>Impl.java
source code and call them from the appropriate 'set' method.

Exanmple 8: Enployee civil state nmust be "S" (Single), "M (Mrried),
"D' (Divorced), "W (Wdowed) or null.

Allowed transitions for civil state of enployee
single, divorced, w dowed -> narried

married -> divorced, w dowed

null -> any val ue
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any value -> null

In this example, we have two validations that must be performed on the same attribute.
We could use a ListValidator for the first rule and a method validator for the second
rule. But, if we did so, we would not be able to show a separate etror message for each

violation.

So, we can either implement both rules as Other Attribute Rules, or we can implement
the first rule with the list validator and the second rule as an Other Attribute Rule.

In this example, we will implement both rules as Other Attribute Rules.

Implementing

Create a business rule method to validate the allowable values for the attribute. Call the
business rule method from the attribute's set<Attribute> method. A 'set' method is
automatically created for every attribute in the Entity Object. The set method is fired

whenever a new instance is created or the attribute is changed.

Notice we use a utility method for displaying the user error. See the section 'Displaying

User Etrors' for a variety of ways to implement user error handling.
e Open the EmployeesImpljava file.

o Add a method to validate the first rule.

public void brGvil StatelistValidator(String val ue)
{
if ( "".equals(value) ||
"S". equal s(val ue) ||
M. equal s(val ue) ||
"D'. equal s(val ue) ||
W . equal s(val ue)

)

{ [// validation successful

}
el se
{ Jhsdemoltil s. di spl ayJhsdenmoUser Error (
"00014"
, "Enployee Cvil State nust be Single, Mrried, Divorced, "+
"or Wdowed");
}

}

Next, create a business rule method to validate the allowable transitions. Call the
business rule method from the attribute's set<Attribute> method.

For this rule, we need to access both the new value and the old value of the attribute.
We can access its old value using the getPostedAttribute() method. Notice that
getPostedAttribute() takes as its input parameter a constant which identifies the desired
attribute. Attribute constants are declared at the beginning of each <entity>Impl.java
file.

e  Still in the EmployeesImpl.java file, add a method to validate your transition rule.
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public void brGvil StateTransition(String newC vil State)

{
String oldCvil State;
Obj ect postedCivil State = get PostedAttribute(Cl VI LSTATE);
if (postedCvil State == null)
{
oldCvil State = "";
}
el se
{
oldCvilState = postedCivil State.toString();
}
if (("".equals(newCvilState)) ||

("".equal s(oldCvil State)) ||
(newCivil State. equal s(oldCvil State)) ||
("M .equal s(newCivil State)) ||
("M .equal s(oldCvil State) & "D'.equal s(newCivil State)) ||
("M .equals(oldCvil State) && "W .equal s(newCivil State))

)

{ // validation successful
}
el se
{
Jhsdemolti | s. di spl ayJhsdenmoUser Error (
"00005"

, "Enployee Gvil State may change from Single, Divorced or " +
"Wdowed to Married, and fromMarried to Wdowed or " +
"Divorced.");

}
}

e  (Call the business rule methods from the setCivilState() method in the Entity
Object. Call yout business rule befote the call to 'setAttributeInternal'.

public void setCvil State(String val ue)

{

br G vil St at eLi st Val i dat or (val ue);

brG vil StateTransition(val ue);

set Attributel nternal (Cl VILSTATE, val ue);
}

Design Considerations

If the transition rules are likely to change over time, or the number of allowed state
transitions 1s fairly large, you should consider creating a separate system table with each
row representing an allowed state transition. This prevents the allowed state transitions
from being hard coded in the application code and allows you to change the transition
rule without modifying the application code. Then, of course, you could create a View
Object to lookup the allowed state transitions.
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Instance Rules

Instance rules depend on the value of two or more attributes within the same Entity
An instance rule involves checking the

. - Object instance.
value of two or more attributes within the

same Entity Object instance. | Tvpe Sub-type Rule |

Constraint Rules Instance Instance Validators
| Other Instance Rules

Instance Validators

BC4] provides a number of built-in validators for attributes. The Method Validator can
also be used to define more complex validations for an Entity Object instance.

Method Validator

The method must have the following signature:
public boolean validateXXX()
The method should return true if the validation succeeds and false if the validation fails.

This method validator will be called as part of the normal validation for the instance. It
will be called after all attribute validators have been called.

Recording/Implementing a Method Validator

To create a method validator, you must create the validateXXX method in the Entity
Object's <entity>Impl.java file fitst. Then, in the Edit Entity Object Wizard, go to the
Validation tab. Select the Entity Object and press 'New'. Select the method validator
from the list of available methods.

Displaying Custom Error Messages for Method Validators

By default, the method validator throws JboException if the validation fails. These
validators are automatically called from the validateEntity method. When an error
occurs, a default message is displayed to the user.

You can customize the default error messages raised in the validateEntity method by
using a try-catch block to trap the exception before it is displayed. Add the following
code to the validateEntity method.

public void validateEntity()

{
try { super.validateEntity() }

catch (oracle.jbo.JboException e)

{

throw new oracl e. j bo. JboExcepti on("<your message>");

}

See the section 'Displaying User Errors' later in this paper for more information about

displaying error messages.
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Additional Remarks

One of the big advantages of the built-in validators is their simplicity and ease of use.
However, as with most shortcuts, they do not offer the same level of flexibility that you
would have if you coded the rules yourself.

¢ You can only have one error message per validateEntity method when using
method validators. If you have two checks on the same entity, you cannot have

a specific etror message per check.

e If you use a combination of built-in validators and methods in the
<Entity>Impl.java file, your business logic is stored in two places, rather than
one. When maintaining existing Entity Objects, you will have to remember to

look in both places to find all your validation logic.

If this proves too limiting for your application, you can implement these rules as 'Other

Instance Rules' (see below).

Other Instance Rules

Other instance rules are used to record validations in the event that the method
validator is too limiting.

Exanple 9: An enployee with job ‘ SALESMAN nmnust have a val ue for
conmmi ssi on.

Implementing

Use the validateEntity method for implementing Instance rules. This method is part
of the EntityImpl class that is extended by every Entity Object. Itis fired any time a
change is made to the instance. Override this method in your Entity Object and call

your custom validation.
e Open the EmployeesImpl.java file.

e Add a method to validate your business rule

public void brSal esmanConmi ssi on()

{

if ( !("SALESMAN'. equal s(getJob())) ||

I (get Conmi ssion() == null)
)

{ // validation successful

}

el se

{

Jhsdemolti | s. di spl ayJhsdenoUser Error (
"00006"
, "An enployee with job SALESMAN nust have a conm ssion");

}

}

e Call the business rule method from the validateEntity method in the Entity
Object. If validateEntity does not already exist, add it using the Java tab of the
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Entity Object Wizard. Normally you call your Instance business rules before the

call to 'supet’.

protected void validateEntity()
{
br Sal esmanConmi ssi on() ;
super.validateEntity();

}
¢ You may have noticed that we are calling this rule every time the validateEntity()

method fires. This happens whenever a new instance is created, or as part of re-

validating the entity after any attribute is changed.

Technically, we only need to check this rule for a new Employee, or when
the Job or Commission have changed. We could add the following code to
ensure that the rule is not checked unnecessarily. However, in this
example, the code to determine —not- to check the rule is actually more
costly than doing the redundent check itself, so it probably is not worth it.
This must be evaluated on a case by case basis.

public void validateEntity()

{
if ( getPostState()==STATUS_NEW | |
( get Post St at e() ==STATUS_MODI FI ED &&
1'( getJob().equal s(getPostedAttribute(JOB)) &&
get Commi ssi on() . equal s(get Post edAttri but e( COWM SSI ON))
)
)
)
{
br Sal esmanConmi ssi on() ;
}
super.validateEntity();
}

The next example shows a rule that limits the change to the system state, rather than
the state itself. It limits when you are allowed to Update an instance. You must ensure

that this rule is only fired when an update is taking place.
Exanpl e 10: You may not change the Rate, Role or PercentageAll ocated
for a project assignment that is currently active. (Cd ose

the active project assignment and create a new proj ect
assi gnment .)

Implementing

Use the validateEntity method for implementing Instance rules. This method is part
of the EntityImpl class that is extended by every Entity Object. It is fired any time a
change is made to the instance. Override this method in your Entity Object and call

your custom validation.
e Open the ProjectAssignmentsImpl.java file.

¢ Add a method to validate your business rule.
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JHeadstart

9iAS MVC Framework for J2EE

0 Notice that we are using a method, attributeValueChanged,
provided by the JHeadstart utilities which checks to see if two

objects are equal. We use this method to determine if the value of

an attribute has changed during the current transaction.

0 Notice in this example we are using an extended version

DBTransaction, provided by the 9iAS MVC Framework for J2EE,

which contains a utility method to get the current date from the

database.

i nport oracle.jbo. donai n. Dat e;
i nport oracl e. cl ex. persi stence. bc4j . common. Bc4j DBTr ansact i on;
i nport oracle.jheadstart. persistence. bc4j.comon. Bc4j Utils;

public void brUpdateAl | owed()

{

}

Bc4j DBTr ansaction trans = (Bc4j DBTransacti on) get DBTr ansacti on();
Date currentDate = trans. get Current DBDate();
/] determine if record is active
if ( ( (getEndDate() == null) ||
(get EndDat e() . conpareTo(currentDate) >= 0)
) &&
(getStartDate().conpareTo(currentDate) <= 0)

// determine if Rate, Role or PercentageAl located has changed
if ( Bc4jUils.attributeVal ueChanged( get PostedAttri but e( RATE)
» getRate()) ||
Bc4j Util s. attribut eVal ueChanged( get Post edAttri but e( ROLE)
» getRole()) ||
Bc4j Utils. attri but eVal ueChanged(
get Post edAt t ri but e( PERCENTAGEALLOCATED)
, get PercentageAl | ocated())

{
Jhsdemolti | s. di spl ayJhsdenmoUser Error (
"00007"
, "You may not change Rate, Role or Percentage Allocated on
"an active project assignment");
}

Call the business rule method from the validateEntity method in the Entity

Object. If validateEntity does not already exist, add it using the Java tab of the
Entity Object Wizard. Normally you call your Instance business rules before the

call to 'supet’.

public void validateEntity()

{

{

f (get Post St ate()==STATUS_MODI Fl ED)
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br Updat eAl | owed() ;

}
super.validateEntity();

}

The next example shows a rule that limits when you are allowed to perform a Delete.
You must ensure that this rule is only fired when a delete is taking place.

Exanpl e 11: You may not delete an order after it has been shi pped.

Implementing

Use the remove method for implementing rules that are triggered by a delete action.
This method is part of the EntityImpl class that is extended by every Entity Object. It
1s fired any time an instance is deleted. Override this method in your Entity Object and

call your custom validation.
e Open the OrdersImpl.java file.

e Add a method to validate your business rule.

public void brDel eteAllowed()

{
i f (get Dat eShi pped() == null)

{

/1 validation successful

}

el se

{
Jhsdemolti | s. di spl ayJhsdenmoUser Error (
"00008"
, "You may not delete an order after it has been shipped");

}
e  (Call the business rule method from the remove() method in the Entity Object.

If remove() does not already exist, add it using the Java tab of the Entity Object
Wizard. Call your business rule befote the call to 'supet’.

public void renmove()

{
br Del et eAl | owed() ;

super.renove();
}

Additional Remarks

Most Instance rules are implemented as restrictions that will lead to an error message
when violated. However, compliance with Instance rules can sometimes be partially
automated. In that case, you will create a Change Event with DML rule instead of or in
addition to the Instance rule.

Let’s look at the following rule. In this situation suppose that all of the three attributes
are changeable by the user.

Exanpl e 12: Sal ary plus Conm ssion is Total |ncone.
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Entity rules depend on information from
more than one instance of the same Entity
Object.

JHeadstart ‘

You can decompose this rule into the following two rules:

When Total Inconme is inserted or changed and the rule is
violated a message will be raised. (lnstance)

When Sal ary and or Conmission are inserted, changed or
nullified or when the Total income is nullified the Total
Incone will be automatically derived. (Change Event with
DML, see later in this white paper)

Entity Rules

Entity rules depend on information from more than one instance of the same Entity
Object.

The following sub classification of Entity rules can be made:

[ Type Sub-type Rule |
Constraint Rules Entity Rules Unigue Identifier
Collection, no Master
Other Entity

Unique Identifier Rules
A unique identifier rule defines a combination of attributes that can be used to identify

an instance of the entity.

Exanpl e 13: Each department is uniquely identified by a departnent
identifier.

A departnment’s nanme nust al so be unique.

Implementing

BC4]J allows you to define the Primary unique identifier for an Entity Object. (See
Simple Attribute Rules above.) However, it does not provide a declarative mechanism

for defining secondary unique identifiers.

You can implement primary and secondary unique identifiers on the database through
primary and unique key constraints. However, if you implement these rules on the
database, BC4] does not provide a mechanism to control the error message displayed.

The user will be presented with a constraint violation.

JHeadstart provides a customized transaction that allows you to simply define a
message bundle, YonrAppConstraintMessageBundle. For each message, the key is the
name of the database constraint and the value is the text you want to display. The
JHeadstart software takes care of trapping the constraint violations and retrieving the

appropriate error message from your message bundle.

If you are not using JHeadstart and want to present a nicer message to the user, you can

implement all of your constraints as Other Entity rules.

Collection, No Master

Collection rules involve counting instances or calculating a sum, average, etc. over a set
of instances. For most collection rules, the collection of instances is related to a known
Master Instance. If that is the case, see Collection Within Master in the Multi Entity
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rules section. On the other hand, if the context of the collection is system wide, the

collection has no master.
Exanpl e 14: There may not be nore than 20 departnents. (in the systen)

Implementing

Use the beforeCommit method of the instance being collected for implementing
Collection, No Master rules. The reason we use beforeCommit instead of
validateEntity, is that in a transaction involving multiple instances, the changes from a//
of the instances involved must be posted before the rule is checked. This is true for all
Entity and Multi Entity rules. The beforeCommit method is part of the EntityImpl
class that is extended by every Entity Object. Override this method in your Entity

Object and call your custom validation.
e Open the DepartmentsImpl.java file.

¢ Add a method to validate your business rule

i nport oracle.jbo.Viewg bect;

public void brMax20Depart ment s()

{
String sql = "select count(*) DEP_COUNT from Jhs_Departnents"”;
Vi ewObj ect v = get DBTransaction().createVi ewbj ect FronQueryStnt (sql);
Nurmber depCount = (Nunmber)v.first().getAttribute("DEP_COUNT");
v.remove();
i f (depCount.conpareTo(20) <= 0)
{
/1 validation successful
}
el se
{
Jhsdemolti | s. di spl ayJhsdenoUser Error (
"00013"
, "No nore than 20 departnents are allowed.");
}
}

e  (Call the business rule method from the beforeCommit method in the Entity
Object. If beforeCommit does not already exist, add it using the Tools ->
Override Methods wizard. Normally you call your business rules before the call

to 'supet’.

public void beforeComit(oracle.jbo.server. Transacti onEvent e)
{
if (getEntityState() == STATUS_NEW
{
br Max20Depart nent s() ;

}

super . beforeCommit (e);
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Multi Entity rules depend on information
from more than one instance across more
than one Entity Object.

Design Considerations

Attention: There is currently no mechanism to enforce this rule
= only once per Entity. Rather, it will be enforced once per Instance.
So, if you create 5 new departments, you will check this rule once
per department, and if it fails, you will get 5 error messages. It
would be more efficient if we could check this rule one time only

after all posting was complete, but such a mechanism doesn't exist.

Other Entity

Other Entity rules include all rules that involve multiple instances of the same entity.
For example, you might choose to implement Primary and Unique identifiers as Other

Entity rules in order to control the error message displayed to the user.

Implementing

Other Entity rules should be called from the beforeCommit method before the call to

supetr.

Multi Entity Rules

Multi Entity rules depend on information from more than one instance across more
than one Entity Object.

The following sub classification of Multi Entity rules can be made:

| Type Sub-type Rule |
Constraint Rules Multi Entity Rules Association
Collection within
Master

| Simple Multi Entity
| Complex Multi Entity

Association Rules

A simple association rule defines how an entity relates to another entity. A complex

association rule restricts the set of instances to which an entity association can refer.
Exanpl e 15: Each order line nmust belong to one and only one order.

Each enpl oyee nust work for one and only one departnent.

A product nust be supplied by a Business Relation of type
Supplier. (conplex)

Implementing Simple Association Rules

Simple associations between Entity Objects are recorded in JDeveloper using the
'Association' object (figute 6).

For each end of the association, you can record the Cardinality. Cardinality helps to
define the association between objects by setting the minimum and maximum number

of members that may participate in an association:
e 0.1 indicates that a single value is allowed, but not required

e 1 indicates that exactly one value is required
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e *indicates that there are many values allowed, but none required

Checking the '"Expose Accessot' checkbox will cause the <entity>Impl.java file to
contain get and set methods for the class at the other end of the association. If the
other end of the association has a cardinality of 0..1 or 1, the get<AccessorName>
method will return a single instance. If the cardinality is *, the get method will return a

Rowlterator which points to a set of objects.

Attention: You should always check the '"Expose Accessot'

=

checkbox. These accessor methods —greatly- simplify the code
required to retrieve information from a related entity in inter-entity

rules.
l 3 Association: HsdEmpDepFk1assoc x|
Entity Ohjects | Source Attributes | Destination Attributes  Associstion Properties |
Source - Destination
Entity Chiject; HedDepartments Entity Ohject; HedEmplovees
Cardinality: ID..1 vl Cardinality: I* vl
[ Expose Accessor [ Expose Accessor
Accezsor Mame: Accessor MName:
|HsdDepar‘tments IHsdEmponees
1
] [ Use Datahase Key Constrairts
| [ Composite Association
[ Implement Cascade Delete
Help | Apply Cancel

Figure 6: Association Wizard

Design Considerations for Simple Association Rules

Simple association rules are actually enforced on the database through foreign key
constraints. However, as with unique key constraints, BC4] does not provide a
mechanism to control the error message displayed. The user will be presented with a

constraint violation.

If you want to present a nicer message to the user, you can use JHeadstart or

implement the rule as an Other Multi Entity rule.

Implementing Complex Association Rules

You should implement complex association rules using the Supetclass/Subclass model
(see the JDeveloper online help topic 'Polymorphic Rowsets').
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Collection rules involve counting instances
or calculating a sum, average, etc. over a
set of instances.

Collection Within Master

Collection rules involve counting instances or calculating a sum, average, ctc. over a set
of instances. For most collection rules, the collection of instances is related to a known

Master Instance.

The rule is triggered by a new or modified detail Instance, but the rule itself should be
performed in the master after all changes have been posted. This is done for
petrformance reasons: the rule only needs to be checked once per master, even if
multiple details have been created or modified. The example below will help clarify
this.

Exanpl e 16: You may not have nore than one clerk per departnent.

Implementing

This rule needs to be checked any time you add a new CLERK, or change an existing
employee's job to CLERK. However, suppose you add 5 cletks to department 10. If
you checked the rule in the Employee entity, the rule would fail 5 times and you would
see 5 error messages. However, if you check the rule in the Department Entity, the rule

will only fail once, with one error message.

In our example, we will add a rule to the Department Entity Object to validate that a
department instance can have only one related Employee whose job is CLERK. The
rule will be fired whenever we cteate a new CLERK or change an existing employee's
job to CLERK.

e Open the DepartmentsImpl.java file.

o Add a method to validate the business rule

i nport oracle.jbo. Vi ewg bect;

public void brOned erkPer Depart nent ()

{
String sql = "select count(*) CLERK COUNT from Jhs_Enpl oyees " +
"where Dep_ld = :1 and Job = 'CLERK ";
Vi ewbj ect v = get DBTransacti on().createVi ewbj ect FromQueryStnt (sql);
v. set Wher e auseParan( 0, get1d());
Nunber cl erkCount = (Nunber)v.first().getAttribute("CLERK COUNT");
v.renmove();
if (clerkCount.conpareTo(1l) <= 0)
{
/1 validation successful
}
el se
{
JhsdenoUt i | s. di spl ayJhsdenoUser Error (
"00012"
, "Only 1 clerk per departnent is allowed.");
}
}
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Call the business rule method from the beforeCommit method in the Entity
Object. If beforeCommit does not already exist, add it using the Tools ->
Override Methods wizard. Normally you call your business rules before the call
to 'supet’.

public void beforeCommt(oracle.jbo.server.Transacti onEvent e)

{
br Oned er kPer Depart nent () ;

super. beforeCommit(e);

When two entities are defined as a composition, the 'mastet’ instance is
automatically re-validated evety time you make a change to any related 'child'
instance. However, since Departments and Employees are not defined as a
composition, we need to add a public invalidateMe() method to
DeparmentImpl.java to allow Employee instances to explicitly trigger the
Department to be re-validated.

public void invalidateMe()
{

setlnvalid();

Add code to the validateEntity method in EmployeesImpl.java file to invalidate
the Department whenever the rule needs to be checked. If validateEntity does
not already exist, add it using the Java tab of the Entity Object Wizard.
Notmally you call your Instance business tules before the call to 'supet’.

protected void validateEntity()

{
if ( (getEntityState() == STATUS_NEW &&
"CLERK". equal s(getJob())
)
[
(getEntityState() == STATUS MODI Fl ED &&
( (Bc4jUils.attributeVal ueChanged( getPostedAttribute(JOB)
» getJob()) ||
Bc4j Utils. attribut eVal ueChanged( get Post edAttri but e( DEPI D)
» getDepld())
) &&
"CLERK". equal s(getJob())
)
)
)
{
get Departnments().invalidateMe();
}
super.validateEntity();
}
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Simple Multi Entity Rules

Simple Multi Entity Rules include all other rules that involve checking information
from multiple entities, but which only need to be enforced in one entity. Usually, these
are rules that restrict the change of state rather than the state itself.

Exanpl e 17: You may not create a project assignment for a project that
is already closed (end date in the past).

This is a rule that limits the change of system state, rather than the state itself. It limits
when you are allowed to create a new instance of project assignment. You must ensure

that this rule is only fired when a create is taking place.

Implementing

Use the beforeCommit method for implementing Simple Multi Entity Rules. The
beforeCommit method is part of the EntityImpl class that is extended by every Entity
Object. Override this method in your Entity Object and call your custom validation.

e Open the ProjectAssignmentImpl.java file.

¢ Add a method to validate your business rule.

i nport oracle.jbo.domain. Dat e;
i nport oracl e. cl ex. persi stence. bc4j.common. Bc4j DBTr ansact i on;

public void brCreateAll owed()

{
Dat e endDate = getProjects().getEndDate();

if (endDate == null)
{

/1 validation successful

}

el se

{

Bc4j DBTransacti on trans = (Bc4j DBTransacti on) get DBTransaction();
Date currentDate = (Date)trans. getCurrent DBDate();
i f (endDate.conpareTo(currentDate) >= 0)

{

/1 validation successful

}

el se

{
Jhsdermolti | s. di spl ayJhsdenoUser Error (

"00011"
, "You may not add an assignment to a project that is closed");

}

e  (Call the business rule method from the beforeCommit method in the Entity
Object. If beforeCommit does not already exist, add it using the Tools ->
Override Methods wizard. Normally you call your business rules before the call
to 'supet’. Notice that we only need to check the rule when creating a new
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assignment. Again, we use getEntityState() rather than getPostState() at this
point since the records have already been posted.

public void beforeConmt(Transacti onEvent e)

{
if (getEntityState() == STATUS_NEW
{
br Creat eAl | owed() ;
}
super. beforeCommit(e);
}

Complex Multi Entity Rules

Complex Multi Entity rules require enforcement in each Entity Object involved in the
rule. Usually, these are rules that restrict the state of the system.

Exanpl e 18: The project assignnment start date nust be between the
project’s start and end dates.

In the example above, you must have a rule in the Project Assignment Entity Object to
validate the rule when new assignments ate inserted, and when an existing assignment's
start or end date is changed. You must also enforce the rule in the Project Entity
Object every time the project's start or end date is changed.

Later, in the Change Events with DML section, you will see an alternate way of
implementing this rule on the project, so that the project assignment dates are

automatically kept in synch.

Implementing

Use the beforeCommit method for implementing Complex Multi Entity Rules. The
beforeCommit method is part of the EntityImpl class that is extended by every Entity
Object. Override this method in your Entity Object and call your custom validation.

e  Open the ProjectsImpl.java file.

¢ Add a method to validate your business rule. Notice that we can use the
accessor method for the association between Projects and ProjectAssignments to

and walk over the RowlIterator.

public void brProj StartEndDat e()
{
Rowl t er at or proj Assi gnSet = get Proj ect Assi gnnent s();
Pr oj ect Assi gnnent sl npl proj Assi gn;
whi | e (proj Assi gnSet. hasNext () )
{
proj Assi gn = (ProjectAssignnment sl npl) proj Assi gnSet. next ();
if (((getEndDate() == null) ||
(proj Assign.get StartDate().conpareTo(get EndDate()) <= 0 )
) &&
(proj Assign.get StartDate().conpareTo(getStartDate()) >= 0 )
)
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/1 validation successful

}
el se
{
Jhsdemolti | s. di spl ayJhsdenoUser Error (
"00009"
, "Project Start Date nust be | ess than existing project " +
"assignment start dates");
}

}
Call the business rule method from the beforeCommit method in the Entity

Object. If beforeCommit does not already exist, add it using the Tools ->
Override Methods wizard. Normally you call your business rules before the call
to 'supet’. Notice that we only need to check the rule when updating the
project's statt or end date.

Also notice that we use getEntityState() rather than getPostState() at this point.
The getPostState method returns its status based on whether or not the current
change has been posted to the database. The getEntityState method returns its
status based on whether the change has actually been committed. Thus, after
posting but before committing, getPostState will return
STATUS_UNMODIFIED, but getEntityState will return
STATUS_MODIFIED.

public voi d beforeCommit (Transacti onEvent pO)
{
if ( (getEntityState() == STATUS_MODI FI ED) &&
( Bc4jUils.attributeVal ueChanged( get PostedAttribute( STARTDATE)
, getStartDate()) ||
Bc4j Utils. attribut eVal ueChanged( get Post edAttri but e( ENDDATE)
, getEndDate())

br Proj St art EndDat e() ;

}
super . bef oreConmi t (p0) ;

}
Open the ProjectAssignmentsImpl.java file.

Add a method to validate the business rule.

public void brProjAssignStartDate()
{
if (((getProjects().getEndDate()==null) ||
(getStartDate(). conpareTo(get Projects().getEndDate()) <= 0)
) &&
(getStartDate().conpareTo(getProjects().getStartDate()) >= 0)
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A change event rule defines an automated
action triggered by a change in the system
state.

The action triggered is usually a Data
Manipulation (DML) action — creating,

updating or deleting an instance.

However, it might not involve DML, for
example sending an email or printing a
report.

/1 validation successful

}
el se
{
Jhsdemolti | s. di spl ayJhsdenoUser Error (
"00010"
, "The Project Assignnent start date nust be between the " +
"project’s start and end date");
}

}
e  Call the business rule method from the beforeCommit method in the Entity

Object. If beforeCommit does not already exist, add it using the Tools ->
Override Methods wizard. Normally you call your business rules before the call
to 'supet’. Notice that we only need to check the rule when creating a new
assignment ot updating the assignment's start date. Again, we use
getEntityState() rather than getPostState() at this point since the records have
already been posted.

public void beforeConmt(Transacti onEvent pO)

{

if ( (getEntityState() == STATUS_NEW
[
( (getEntityState() == STATUS_MODI FI ED) &&

Bc4j Utils. attri buteVal ueChanged( get Post edAttri but e( STARTDATE)
, getStartDate())
)
)
{
br Proj Assi gnStartDate();
}

super . bef oreCommi t (p0) ;
}

Change Event Rules with DML

A change event rule defines an automated action triggered by a change to the system
state. The automated action triggered is usually a Data Manipulation (DML) — creating,
updating or deleting an instance. However, it might not involve DML, for example
sending an email or printing a report. This last category is identified as Change Event

Rules without DML (see next section).
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[ Type Sub-type Rule |

Change Event Rules with DML N/A Default
Derivation
Other Change Event

Default Rules

A default rule defines the value that will be given to an attribute whenever an instance is
created and no value is given for the attribute. Defaults are applied only when creating

a new record, and are not re-applied when changing existing records.
There are two types of default rules:

e Literal Default

e Calculated Default
A Iiteral default is an actual literal string, number or date.

A calculated default is a default that is determined by a query or calculation.

Implementing Literal Default Rules

Record the literal default rule in the default property of the attribute. (see Simple
Attribute Rules above).

Exanpl e 19: Wen creating a new order line, default the Quantity to 1.

Implementing Calculated Default Rules using create()

JHeadstart

For the most part, you will use the create method for implementing Calculated Default
rules. This method can be generated for an Entity Object via the BC4] Entity Object
Wizard:

e Right-click on the Entity Object in Jdeveloper and select 'Edit <entity>...".

e Go to the "Java' tab and check the 'Create' checkbox. Press Finish.

Exanpl e 20: Wen creating a new Enpl oyee, derive the |Id as the next
val ue in a database sequence.

Code the rule as follows:
e Open the EmployeesImpl.java file.

e Add code to the create method in the Entity Object to set the default value.
You can use the Be4jUtils class provided with JHeadstart to simplify this code.
It provides a method getValueFromSequence, which takes as its input the name

of the sequence and the transaction, and returns the next sequence number.

i nport oracle.jheadstart. persistence. bc4j.comon. Bc4j Utils;

public void create(AttributelList attributelist)
{

super.create(attributelist);
setld( Bc4j Uil s. getVal ueFronSequence("JHS EMI_SEQ', get DBTransaction()));

}
The utility method Bc4jUtils.getValueFromSequence is coded as follows:
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i nport oracle.jbo.donai n. Nunber;
i nport oracle.jbo.server. Sequencel npl ;
i nport oracle.jbo.server. DBTransacti on;

public static Nunber getVal ueFronSequence( String sequenceNane
, DBTransaction trans)

Sequencel npl s = new Sequencel npl (sequenceNane, trans);
return s. get SequenceNunber ();

}
Implementing Calculated Default Rules using doDML()

If the default value of an attribute is queried or calculated using other attributes on the
same instance, you cannot use the create() method because the attribute values have
not yet been set. In the example below, you cannot determine the price until you know
which product the user has selected.

Exanpl e 21: Wen creating a new order line, default the Price to the
Product’s Price at the tine the order was pl aced.

In this case, you must use the doDML method to implement these rules. You might
think you could call this business rule from the validateEntity() method in your Entity
Object. However, you cannot do this. If you call any set<Attribute> method from
within validateEntity() you will go into an infinite loop. This is because, every time you
call a set<Attribute> method, the framework invalidates the entity and thus re-
petforms validateEntity().

You must also set any mandatory default attributes to optional and check the Refresh
After -> Insert checkbox. This is because the doDML fires after the BC4] framework
has already checked to see if all mandatory attributes have been entered.

The doDML method is part of the EntityImpl class that is extended by every Entity
Object. Override this method in your Entity Object and call your custom validation.

e Right click on OrderLines.Price and choose Edit.

e Uncheck the Mandatory checkbox and check the Refresh After -> Insert check
box. Click OK.

e Open the OrderLinesImpl.java file.
e Add a method to set the default value.

public void brDefaultPrice()

{
Nunber price = getProducts().getPrice();

set Price(price);
}
e  (Call the business rule method from the doDML method in the Entity Object. If

doDML does not already exist, add it using the Java tab on the Entity Object

wizard. You must call default business rules before the call to 'supet’.

protected void doDVML.(int operation, TransactionEvent e)

{
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if (operation == DM__| NSERT)

{
br Def aul t Price();

}

super. doDM_(operation, e);
}
Derivation Rules

A derivation rule defines the value that will be given to an attribute whenever an
instance is created or updated. This value overrides any value that might have been

specified explicitly by the user.

Exanpl e 22: Wen creating or updating an order line, calculate the
Total as Quantity * the Product’s current Price.

Implementing Derivation Rules

As with Default rules, you must use the doDML method to implement Derivation
rules. You might think you could call this business rule from the validateEntity()
method in your Entity Object. However, you cannot do this. If you call any
set<Attribute> method from within validateEntity() you will go into an infinite loop.
This is because, every time you call a set<Attribute> method, the framework
invalidates the entity and thus re-performs validateEntity().

You must also set any mandatory derived attributes to optional and check the Refresh
After -> Insert checkbox. This is because the doDML fires after the BC4] framework
has already checked to see if all mandatory attributes have been entered.

The doDML method is part of the Entitylmpl class that is extended by every Entity
Object. Override this method in your Entity Object and call your custom validation.

e Right click on OrderLines.Total and choose Edit.

e This attribute is optional, so just check the Refresh After -> Insert check box.
Click OK.

e  Open the OrderLinesImpl.java file.

o Add a method to calculate the detived value.

public void brDeriveTotal ()

{
int quantity = getQuantity().intValue();
float price = getPrice().floatValue();
Nunber total = new Nunber(quantity * price);
set Total (total);

}

e (Call the business rule method from the doDML method in the Entity Object. If
doDML does not already exist, add it using the Java tab on the Entity Object

wizard. You must call default business rules befote the call to 'supet’'.

protected void doDM.(int operation, TransactionEvent e)

{
i f (operation == DM._| NSERT)
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br Def aul t Price();
}

/1 the follow ng code nust cone after the call (above) to
/1 brDefaultPrice because it uses the value that was set
if ( (operation == DM__| NSERT)

[
( (operation == DM_._UPDATE) &&
( Bc4jUils.attributeVal ueChanged( get PostedAttribute( QUANTITY)

» getQuantity()) ||

Bc4j Utils. attribut eVal ueChanged( get Post edAttri but e( PRI CE)
, getPrice()) ||

Bc4j Utils. attribut eVal ueChanged( get Post edAttri bute( TOTAL)
, getTotal ())

br Deri veTotal ();
}

super. doDM_(operation, e);

}

Other Change Event Rules

Other Change Event rules include all automated DML actions (inserts, updates, deletes)
that do not include Defaults or Derivations.

The following example is an alternative implementation to the Project side of the rule
implemented in the Complex Multi Entity Rule example above. In that example, if the
project start date was changed incorrectly, an error was raised. In this example, if the
project start date is changed, the project assignments are brought into synch with the

new date.

Exanpl e 23: Wen the Project Start Date changes, automatically change
the start date of all Project Assignments that start
between the old and new Project Start Dates to the new
date.

Implementing
Use the doDML method for implementing Other Change Event rules. This method is
part of the EntityImpl class that is extended by every Entity Object. Override this

method in your Entity Object and call your custom validation.

e Open the ProjectsImpl.java file.
¢ Add a method to implement the change event.

public void brChangeProj Assi gnSt art Dat e()

{
Dat e ol dProject StartDate = (Date)get PostedAttri bute( STARTDATE);

Date newProjectStartDate = getStartDate();

Dat e prj AssignStart Date;

Rowl t erat or prj AssignSet = get Project Assi gnments();
Pr oj ect Assi gnnent sl npl prj Assi gn;
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whi l e (prj AssignSet. hasNext())

{
prj Assign = (ProjectAssignnentslnpl)prjAssignSet.next();
prjAssignStartDate = prjAssign.getStartDate();
if ( (prjAssignStartDate.equal s(ol dProjectStartDate)) ||
(prj AssignStartDate. conpareTo(newProj ect StartDate) < 0 )

prj Assi gn. set St art Dat e( newPr oj ect St art Dat e) ;

}
e (Call the business rule method from the doDML method in the Entity Object. If

doDML does not already exist, add it using the Java tab on the Entity Object

wizard. You should call your business rule before the call to 'supet'.

protected void doDM.(int operation, TransactionEvent e)

{

if ( (operation == DM._UPDATE) &&

Bc4j Utils.attributeVal ueChanged( get Post edAttri but e( STARTDATE)
, getStartDate())
)
{
br ChangePr oj Assi gnStartDate();

}

super. doDM_(operation, e);
}

The following example shows how to record information in a journal table.

Exanpl e 24: \Wen the Enpl oyee Sal ary or Conm ssion changes, record the
change in a journal table.

Implementing

Use the doDML method for implementing Other Change Event rules. This method is
part of the EntityImpl class that is extended by every Entity Object. Override this
method in your Entity Object and call your custom validation.

e  Open the EmployeesImpljava file.

e Add a method to implement the change event.

public voi d brJournal Enpl oyee()
{
DBTr ansaction trans = get DBTransaction();
Enpl oyeesJnVi ewi npl enpJour nal Vi ew =
(Enpl oyeesJnVi e npl ) trans. cr eat eVi ewObj ect (
"oracl e. j hsdeno. persi stence. bc4j . Enpl oyeesJnVi ew') ;
Enpl oyeesJnVi ewRowi npl row =
(Enpl oyeesJnVi ewRow npl ) enpJour nal Vi ew. cr eat eRow( ) ;
row. set Enpl d(get1d());
row. set Sal ary(get Sal ary());
row. set Conmi ssi on( get Conmi ssion());
enmpJour nal Vi ew. i nsert Row( r ow) ;
enmpJour nal Vi ew. renove() ;
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}
e (Call the business rule method from the doDML method in the Entity Object. If
doDML does not already exist, add it using the Java tab on the Entity Object

wizard. You should call your business rule before the call to 'supet'.

protected void doDML(int operation, TransactionEvent e)
{
i f (operation == DM._UPDATE)
{ if ( Bc4jUils.attributeVal ueChanged( get PostedAttri bute(SALARY)
. getSalary()) ||
Bc4j Utils.attributeVal ueChanged( get PostedAttri bute(COW SSI ON)
, get Commi ssion())

br Jour nal Enpl oyee();

}

super . doDM_(operation, e);

Change Event Rules without DML

A change event rule without DML defines an automated action triggered by a change to

A change event rule without DML defines . .
o the system state, but which does not involve DML (create, update, delete).
an automated action triggered by a change

to the system state, but that does not | Type Sub-type Rule |
involve DML (create, update, delete) Change Event Rules without DML N/A Change Event
without DML

Exanpl e 25: Send an e-mail to the enpl oyee’ s manager whenever the end
date of a Project Assignment is changed.

Implementing

You must implement Change Event Rules without DML after the commit, because the
actions cannot be reversed if the commit fails for any reason. Ideally, you would use

the afterCommit method for calling this type of rule.

Unfortunately, the afterCommit method does not provide a means to check the current
DML operation. We cannot use either getPostState() or getEntityState() because the
data has already been both posted and committed. Therefore, we don't have a

mechanism to control when the rule is fired.

So, depending on the nature of the rule, we may or may not be able to use
afterCommit. In the rare circumstance that the rule is to be fired for any insert, update
or delete, go ahead and use the afterCommit method. In the more typical event that we
must limit when the rule is fired, we will need a different solution.
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Since we cannot write code in the afterCommit() method that is conditional based on

Most Change Events without DML are . . . . .
the DML operation, instead we write code in the doDML,() that conditionally adds an

implemented using a TransactionListener ) . ] . ) )
implementation of the afterCommit() method in a separate Transaction Listener

e Create a new class in your persistence.bc4dj.common package to implement the

TransactionListener interface.

e Add the change event logic to the afterCommit method in your new

9iAS MVC Framework for J2EE . . . . . .
TransactionListener implementation class. In this example, we use an email

manager utility provided by the 91AS MVC Framework for J2EE.

e  Set the isTransientTransactionlistenet() method to teturn 'true’. This will
instruct the BC4J framework to remove the transaction listener from the stack

after it has been executed (or in the event of a rollback).

package oracl e. j hsdeno. per si st ence. bc4j . common;

i nport oracle.jbo.server. Transacti onEvent;
i mport oracle.jbo.server. Transacti onLi st ener;

import oracle.clex.util.Email Manager;

i mport oracle.jhsdeno. persi stence. bc4j . Enpl oyeesl npl ;

i mport oracle.jhsdenp. persi stence. bc4j . Proj ect Assi gnnent sl npl ;
i mport oracle.jhsdeno. persi stence. bc4j . common. JhsdenoUti |l s;

public class BrNotifyManager inplenments Transacti onLi stener

{

Pr oj ect Assi gnnment sl npl nPas;

public BrNotifyManager (Project Assi gnnent sl npl pas)
{

nmPas = pas;

public void beforeComm t(Transacti onEvent pO)

{
}

public void beforeRol | back(Transacti onEvent pO0)

{
}

public void afterConm t(Transacti onEvent pO)

{
Enpl oyeesl npl mgr = nPas. get Enpl oyees() . get Enpl dEnmpl oyees() ;
if (mgr == null)
{

// do nothing. enployee does not have a nanager

}

el se
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String toName = ngr.get Emai | Address();
if (toNane == null)
{

/1 do nothing. nanager does not have an enmil address

}

el se

{
Enmi | Manager enmi | Manager = new Enai | Manager () ;
emai | Manager . set Host (" gneneasnt p. or acl ecor p. cont') ;

String[] toNameArray = new String[1];
toNameArray[ 0] = toNanme + "@racle. cont;
emai | Manager . set To(t oNaneArr ay) ;

/1 the fromName shoul d be set to the enail address of the

/'l current user, but getting that information depends on how
/1 you have inplenmented security

String fromName = new String("your.name@r acl e. cont');

emai | Manager . set Fron( f r onNane) ;

emai | Manager . set Subj ect (" Enpl oyee Assi gnment Changed");

String body = "The project assignment end date for " +
nPas. get Enpl oyees() . get Fi rst Nane() +
" " + mPas. get Enpl oyees() . get Last Nane() +
" on project " + nPas.getProjects().getNanme() +
" has changed to " + nPas.getEndDate() + ".";
emai | Manager . set Body( body) ;

try
{
emai | Manager . sendMessage() ;

}

cat ch(Exception e)

{

Jhsdemolti | s. di spl ayJhsdenmoUser Error (
"00015"
, "Unable to notify enpl oyee’s nanager of change to " +
"project assignment end date");
}
}
}

}
public void afterRollback(Transacti onEvent pO)
{
}
public void afterRenpve(Transacti onEvent pO)
{
}
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Authorization rules define a restriction on

the authorized use of the system

JHeadstart

publ i c bool ean i sTransi ent Transacti onLi st ener ()

{

return true;

e Open the ProjectAssignmentImpl.java file.

e  (Call the business rule from the doDML method in the Entity Object. If method
doDML does not already exist, add it using the Java tab on the Entity Object

wizard. You should call your business rule aftet the call to 'supet’.

protected void doDM.(int operation, TransactionEvent e)

{
super. doDM_(operation, e);
if ( (operation == DM._UPDATE) &&
Bc4j Utils. attri but eVal ueChanged( get Post edAttri but e( ENDDATE)
, getEndDate())

Bc4j DBTr ansaction trans = (Bc4j DBTransacti on) get DBTr ansacti on();
trans. addTransacti onLi st ener (new Br Noti f yManager (this));

}

Authorization Rules

Authorization rules define a restriction on the authorized use of the system. In UML
modeling terms, authoriation rules are a type of PreCondition. The following sub-types

of authorization rules can be identified:

| Type Sub-type Rule |
Authorization Rules N/A Access to the
Application

Functional Access
Horizontal Access

Access to the Application: Generally, this kind of authorization is imlemented
through a secure login screen. A user must have a valid password to access the

application.

Functional Access: The presentation logic of your application will contain code to
hide sctreens, buttons and attributes depending on the cutrent uset's level of security.

Horizontal Access: The BC4] business logic of your application will contain logic to
dynamically restrict the instances displayed to and updateable by the current user.

These rules can be implemented in the BC4J layer as well as in the database itself

through the use of views and roles.

Authorization rules are highly dependent on the type of security system you implement.
Packages like JHeadstart provide a lightweight security system that provides the means
of implementing all three types of authorization rules.
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This section will only discuss Authorization rules that are implemented within the BC4]
layer. These are the Horizontal Access rules, so named because they restrict the

instances of a given entity that the user may access.
Horizontal Access rules that:

e restrict Create, Update or Delete are implemented in the Entity Object as
constraints (PreConditions)

e restrict Query are implemented in the View Object as a dynamic query
Exanpl e 26: An enpl oyee whose job is ANALYST may only view projects to
whi ch s/ he has been assigned. Enployees with any other job
may view all projects.

Implementing

This is an example of a rule that limits the records a user may query.

Authorization rules implemented in the BC4]J layer must be explicitly modeled in the
class model. In our example rule above, we must be able to link the currently logged in
user to an Employee instance in order to determine which projects that person may

view. We use the JHeadstart transaction to determine the currently logged in user.

We could accomplish this in a number of ways. On our Employees entity, we have an
attribute Userid. If this is the same username used to log into our application, this can
provide the link. We could also create a special security table that links a logged in user
to an Employee. This implementation is more flexible because it allows you to define
users who are not employees.

To implement this rule, you must modify the executeQueryForCollection method in
the <Entity>ViewImpljava file.

e Open the ProjectsViewImpl.java file.
¢ Add a method to implement the authorization rule.

i nport oracle.jheadstart. persistence. bc4j.comon. Bc4j DBTr ansact i on;
i nport oracle.cle.resource. User;
i nport oracle.jbo. Vi ewlbj ect;

private void brAuthorizedQuery(Object p0, Object[] whereParans,
i nt nunt¥ Par ans)

/1 get the Design time where clause. W will add to it, not replace it.
String initial WereC ause = get Whered ause();
String whereC ause = "";
if (!'(initialWeredause == null))
{

whereC ause = initial WiereC ause + " and ";
}
Bc4j DBTr ansaction trans = (Bc4j DBTransacti on) get DBTr ansacti on();
User user = trans.getUser();
if (!'(user==null))

{
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}

String userld = user.getUserld();

/1 first, we need to get the job of the current user
Vi ewbj ect vo = get DBTransacti on(). creat eVi ewhj ect (
"oracl e. j hsdeno. persi stence. bc4j . Enpl oyeesVi ew') ;
vo. set Wher e ause("enpl oyees.userid = '" + userld + "'");
vo. execut eQuery();
RowSet rs = vo. get RowSet ();
Row enp = nul | ;
if (rs.hasNext())
{
enp = rs.next();
/1 now, if the job is analyst, query only that user’s projects
if ("ANALYST".equal s(enp.getAttribute("Job")))
{
wher e ause = whereCd ause +
"Projects.id in (select pas.prj_id " +
"fromjhs_project_assignments pas, " +
" j hs_enpl oyees enp " +
"where pas.enp_id = enp.id " +
" and userid = :1)"

set Wher eCl ause(wher eCl ause) ;

/1 Add our new bind variable after an bind variables that exist
/1 fromthe design time where clause. This code could easily
/1 be nmoved to a utility class.

Obj ect[] tenmpArray = new Obj ect[nunX Parans + 1];

for (int i=0; i < nunmOfParans; i++)
{

tempArray[i] = whereParans[i];
}

t enpArray[ nunf Par ans] = userld;
wher ePar ans = t enpArray;
numOf Params = numOf Params + 1;

}
el se
{
/1 job is not ANALYST, so query all projects
set Wher eCl ause(ini ti al Wher eCl ause) ;
}
}
el se

[/ user is not an enployee, so force the query to return O rows by
// entering a condition that always evaluates to false
{

set Wher eCl ause(wher eCl ause + "1=2");

}

vo. renove();

el se
/1 no user is logged in, so force the query to return O rows by
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/1 entering a condition that always evaluates to false

{

set Wher eCl ause(wher eCl ause + "1=2");

/1 execute the query with the new where cl ause and bind parns
super . execut eQuer yFor Col | ecti on(p0, whereParans, nunX Parans);

/1 reset the where clause to the design tine val ue
set Wher eCl ause(ini ti al Wher eCl ause) ;
}
Call the business rule method from the executeQueryForCollection method in

the View Object. If executeQueryForCollection does not already exist, add it
using the Override Methods tool on the Tools menu. In this case, we had to

move the call to super inside the business rule method.

protected void execut eQueryForCol | ecti on(Object p0, Object[] pl, int p2)
{

/1 had to nove call to super inside br nethod
br Aut hori zedQuery(p0, pl, p2);
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BC4J VALIDATION FLOW CHART

The following flow chart (figure 7) illustrates the validation processing for Insert,
Delete and Update actions. Each of the gray boxes is a method that is called by the

framework. You can place your validation code in the method either before or after

the call to the method's superclass.

[Inser]

create

setittribute

maore attributes?
Inal

[ves]
maore entities?
[no]

validateEntity

mare entities?

[delete]

remove

mare entities?
[no]

[ho] \l{

(_ postChanges hefore super

( postChanges after super >

more entities?

z{no]

beforeCommit !

more entities?
noj

{_ Commit

{ aﬂerComE‘i.'—

afterRemave

maore entities?

[stop]

Figure 7: BC4]J Validation Flow Chart
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This flowchart shows the order of processing when using an HTML client such as JSP
or UIX. When the form is submitted, the processing proceeds as shown.

If you are using a JClient front end, the client would include code to trigger attribute
validation as soon as an attribute loses focus, and trigger entity validation as soon as an
mnstance loses focus. The post and commit processes would be fired when the user

saves his changes.

The flowchart does not mean to imply any order of processing between insert, delete or
update. The flowchart simply illustrates all three concepts on a single page.

The method setAttribute, stands for any one of the set<Attribute> methods.
(example: setld, setName, and so forth)

DISPLAYING USER ERRORS

One of the first requirements associated with coding business rules is providing your
application with the ability to display error messages to the user. There are two primary

requirements a messaging system must meet.
e  FHrror messages must be locale sensitive

e A transaction should not stop at the first error, but should evaluate the entire
transaction and display a list of all errors

Overriding Default Built-In Validator Error Messages

By default, the built-in validators of BC4] throw one of the jbo exceptions. These
validators are automatically called during the set<Attribute> methods and the
validateEntity method. When an error occurs, a default message is displayed to the

user.

You can also throw an oracle.jbo.JboException in your custom validation code. The

message text you pass into the exception will be displayed to the user.

However, the system-generated error messages are written to help the application

developer. This information is often useless and confusing to the end user.

Hardcoded Message Text

You can customize the default error messages raised in the set<Attribute> methods
and the validateEntity method by using a try-catch block to trap the exception before it
is displayed. For any attribute that has logic in a built-in validator, add the following
code to the set<Attribute> method.

public void set<Attribute>(String val ue)

{
try { setAttributelnternal (<ATTRI BUTE>, val ue); }

catch (oracle.jbo. AttrSetVal Exception e)
{

throw new oracl e. j bo. JboExcepti on("<your message>");
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For example, if you add a List Validator to check the value assigned to Job on the
Employee Entity, you would add the following code to setJob().

public void setJob (String val ue)

{
try { setAttributelnternal (JOB, value); }

catch (oracle.jbo. AttrSet Val Exception e)

{
throw new oracl e. j bo. JboExcepti on(" Enpl oyee job nust be CLERK
MANAGER, PRESI DENT, SALESMAN, or ANALYST");

}

Using a Message Bundle

You could also use a message bundle to retrieve a localized version of your error
message. A message bundle is a java class that contains an array of error numbers and

replacement text that you specify. Use the following format:

package nypackage;
i nport java.util.ListResourceBundl e;
public class MyMessageBundl e ext ends Li st ResourceBundl e
{
private static final Object[][] sMessageStrings = new String[][]
(
{"00001", "Enployee salary nust be > 0"},
{"00002", "Job nmust be CLERK, MANAGER, PRESI DENT, or SALESVAN'},
{"00003", "Customer budget nust be between 10000 and 100000."}
)i
protected Object[][] getContents()
{ return sMessageStrings; }

}

To raise an exception using the message bundle, use the following code:

public void setJob (String val ue)

{
try { setAttributelnternal (JOB, value); }

catch (oracle.jbo. AttrSet Val Exception e)

{
oj ect paranf] = new bject();
t hrow new oracl e. j bo. JboExcepti on(
My/MessageBundl e. cl ass // Resource bundl e cl ass
, "00002" /1l String error code
, param /'l Array of message paraneters

)

}
See the JDeveloper online help for more information about using parameterized error

messages.

Bundled Exceptions

BC4]J allows you to bundle certain exceptions. If you use bundled exceptions, all
exceptions thrown during the set<Attribute> and validateEntity methods for a given
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row are held and reported when validateEntity for that row is complete. This means
that the user will see a list of several errors for the row, rather than stopping on the first

€rrot.

You can bundle exceptions by using this method on the Transaction interface.

set Bundl edExcept i onMode(true);

If you have done this, then when a built-in validator discovers an error, the exception is
cached.

However, this feature has some limitations:
e It does not bundle exceptions raised in doDML or beforeCommit.
e It does not bundle exceptions across rows in a multi-row transaction.

JHeadstart provides customized message handling to implement these additional

features.

Overriding Other System Generated Messages

In addition to the messages raised by the built-in validators, BC4]J can raise a number of
system-generated messages. You can overtide any standard BC4] message, whether or
not it is related to a built-in validator. All BC4] error messages are five digits prefixed
with "JBO-", for example JBO-25222. To overtide these messages, you must create a
message bundle, and then register that message bundle using the BC4] Project Editor.

When you register a message bundle for your project, the error messages you specify in
the bundle override the default system-generated error messages. You register a
message bundle by adding it to the list of custom bundles in the Business Component
Project Editor.

e In the System Navigator, double-click your .jpx node to open the Project Editor.

e C(lick the Options tab and then click New to create a new message bundle or
Add to add an existing message bundle.

Use the following format for the message bundle:

package nypackage;
i nport java.util.ListResourceBundl e;
public class MyMessageBundl e ext ends Li st ResourceBundl e

{
private static final Cbject[][] sMessageStrings = new String[][]
(
{"25002", "Could not start the application. Call hel pdesk."},
{"26061", "Application cannot connect to database."},
{"27122", "Application error, log a support ticket."}
)i
protected Object[][] getContents()
{ return sMessageStrings; }
}

The JDeveloper online help contains a complete list of the default JBO messages.
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JHeadstart ‘

CDM RuleFrame

Displaying Custom Error Messages

You can display custom error messages from your business validation logic using the

same facilities used to override default built-in validator error messages.

Hardcoded Message Text

The simplest method for displaying your own error messages 1s to throw a jbo

exception.

t hr ow new oracl e. j bo. JboExcepti on("<your message>");
This stops the transaction and displays the text you specify.

Using a Message Bundle

You can also create a message bundle for your custom validation logic errors.

Unlike the message bundle for overriding system generated messages, you do not

register your custom error message bundle.

Once you have created the custom error message bundle, you can throw or register a

JboException using the following constructor.

JboException(<resource bundl e class> <error code> <parameter array>);
For example:
Obj ect paran[] = new Object();
throw new oracl e. j bo. JboExcepti on(
My/MessageBundl e. cl ass // Resource bundl e cl ass

, "12345" /1 String error code
, param /1 Array of nessage paraneters
)i
This constructor tells the BC4] framework to use the named message bundle class

when searching for the error message.

Displaying Database Constraint Messages
By default, BC4] does not provide a mechanism for trapping database constraint

messages so that you can override them with more user friendly messages.

If you do not want to display the raw database constraint message, you can either code
the constraint rules as Entity or Multi Entity rules, or modify the DBTransaction class

to trap database constraint messages.

While simple, coding all the constraints is not an ideal solution. It makes for
considerable duplication of effort.

JHeadstart provides an example of a customized transaction that allows you to simply
define a message bundle, YourAppConstraintMessageBundle. For each message, the
key is the name of the database constraint.

Displaying CDM Ruleframe Error Messages

If you are using CDM Ruleframe, you will need to extend the BC4J transaction

implementation DBTransaction to open and close the transaction. You will also need
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to provide a mechanism for displaying any error messages held on the CDM Ruleframe

message stack.
e postChanges — call qms_transaction_mgt.open_transaction
e doCommit — call gms_transaction_mgt.close_transaction
e handleSQLError — display all etrror messages from the Ruleframe message stack

JHeadstart provides a set of classes you can use as the basis for your application
modules, transaction factory and transaction implementation classes. These classes
include code to manage the CDM Ruleframe transaction and to display errors raised on

the server.

CONCLUSION

This paper has presented a structured method for modeling, classifying and

implementing business rules using Business Components for Java.

Explicitly modeling and classifying business rules provides many benefits for your
application development process. It enables a more accurate estimate of the
development time needed for design and build. It helps the analyst to discover rules
that might otherwise have been missed. By providing more clear and unambiguous
documentation, it minimizes the risk of the developer misinterpreting the requirements.
It helps the developer to determine all of the places a rule needs to be defined. It gives
a good overview of the business rules, which eases communication with the user
community. And finally, it provides a mechanism to verify that all rules have been
implemented.

Business Components for Java provides a powerful framework for implementing your
business rules. It provides the ability to implement rules at all levels of complexity in a

consistent and verifiable manner.

LINKS

The following is a list of links on OTN to related materials mentioned in this paper.

[Headstart!

Oracle JHeadstart is Oracle Consulting's rapid application development approach for
building J2EE applications. It enables fast, reliable, and repeatable development of
complex transactional systems. It combines proven frameworks to implement the
Model-View-Controller (MVC) architecture. By declaratively specifying your application
in XML files and using the JHeadstart Application Generator, JHeadstart generates the
complete application into these frameworks. The declarative nature of this approach
allows you to optionally use Oracle Designer to generate or migrate your Oracle Forms,
to Java/HTML.

1 http://otn.oracle.com/ consulting/iplatform/
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Note: In addition to the JHeadstart Application Generator and the JHeadstart
Designer Generator, JHeadstart also includes a number of extensions to the 91AS MVC
Framework for J2EE. Those extensions will be bundled with the 91AS MVC
Framework for J2EE in future releases.

9iAS MVC Framework for [2EE?

Oracle9iAS MVC Framework for J2EE uses UML (Unified Modeling Language)
modeling to provide Java development teams with a flexible, common and systematic
way of developing applications for potentially any deployment scenario. The
components employed in one application or service can be reatranged to define another
service or be redeployed to a different environment (from a servlet to a console based

application or Oracle 91AS Portal implementation, for example).
CDM RuleFrame?

CDM RuleFrame is a powerful framework for structured implementation of business
rules, that supports the development of logical three-tier internet applications. CDM
RuleFrame implements an independent business logic tier. It is a combination of
concepts, a process, a sophisticated software architecture and utilities that boost
productivity.

2 http:/ /otn.oracle.com/products/ias/ias_utilities.html
3 http://otn.oracle.com/products/headstart/
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