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1 INTRODUCTION
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2 BUSINESS RULES IN THE DATABASE OR MIDDLE TIER
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3.1Why Explicitly Model Business Rules?
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‘ Explicitly modeling business rules & & &
improves the completeness as well as the
quality of estimating, analysis, and & ’ #+ . &+ ’ 9
implementation of business rules. &# &
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3.2Recording Rules During Analysis
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A constraint definition includes:
Name, Description, Rule Type, and
Triggering Events

managedEmplayzes
- ‘L 0.1
! Employee G Salary i 3 businessobject @_ Salary
1 o7 e Employee z
SR bfan ceoul ring ——— Salary must be = 0 o Salary must be = 0
manager c!ly_- : String ) Idd : Murnber ——— Attribute Validator
civilState : String LastName : String
commission :int Firsthame : String
country : String G Jab Y Job : String G St

emailAdress : String

firsthiame : String Job must be one of "Clerk”, T1eDet s Dete Job must be one of "Clerk",
hireDate : Date "Manager", "President”, Depld : Number L "Wanager", "President"
jab : String "Salesman", "Analyst" Emplel : Number “Salesman:' "Analyst" ¥
Iasthiame : String Haerid - Siring Atribute \ialidator

Salary : Number

postalCode : String L
Commission : Number

ui Salesman Commission

salary :int

streetiame : String An Employee with job StreetName : String @ SalesmanCommission

streethumber : String "Salesman” must have a StreetMumber : String

telephoneliumber : String commission PostalCode : String An Employee with job

userld : String ; City : String "Salesman” must have a
Country : String ———— commission.
Telephoneliumber : String Other Instance Rule
EmailAddress : String Create Employee
BankAccourt : Number Updsate Employee job, Employee
CivilState : String commission

CreatedBy : String

FraotionMata - Mata

*1 #0 38 1 :31<9 + . &
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e a value for

e a value for

Update Employee.Job,

Employee.Commission
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Example 1:  An employee with job "SALESMAN" must hav
commission.
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Example 2:  An employee with job "SALESMAN" must hav
commission.
Rule Type: Instance Validator
Trigger Events: Create Employee
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4 EXAMPLE APPLICATION

.+ 0 0 # .
. 9 "&# " &#
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& 9+ K, ..L )
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BusinessRelation
id :int
name : String
streethame : String
streethumber : String
postalCode : String
city : String
country : String
telephonehumber : String
emaildddress : String
contactPerson : String
createdBy : String
creationDate : Date
lastlUpdatedBy : String
lastUpdateDate : Date
{"} Supplier {"‘: Customer
budget :int
crecltlimit : int
supplier " 0.1
customer’|' 0.1 customer ['0..1
= | products * | arders 1| projects
] Produet ] oraer T Proeet
id :int id :int id :int
name : String dateOrdered : Date name : String
description : String dateShipped : Date type : String
price :int remarks : String startDate : Date
createdBy : String createdBy : String endDate : Date
creationDate : Date creationDate : Date budget :int

lastUpdatedBy : String
lastlUpdateDate : Date

lastlpdatedBy : String
lastUpdateDate : String

createdBy : String
creationDate : Date
lastUpdatedBy : String
lastUpdateDate : Date

#0
0 0 .&
1&#
) ##
#t #H @
. &
' Department
id :int
name : String
location : String

createdBy : String
creationDate : Date
lastlUpdatedBy : String
lastUpdateDate : Date

0.1 |department

= |employees

' Employee

il - int
firsthame : String mand
lastMame ; String 1

streethame : String
streethumber : String
postalCads : String
city : String

courtry : String
telephoneMumber : String
emailddress : String
bankAccount : String
civilState : String

job : String

hireDate : Date

salary :int
commission :int
userld : String
createdBy : String
creationDate : Date
lastlUpdatedBy : String

product T 1 order T 1 lastlpdateDate : Date
R project T 1 employee | 0.1
| orderLines | orderLines 1employee 1.
OrderLine projectfssignments| * " projectAssignments emploayeenEntries
-id it '1“,' Projectssignment '1“,' Employeedn
lineMumber : int id int id Cint
price . int_ startDate : Date salary :int
quantity : int endDate : Date commission : int
total :int rate :int createcBy : String
createdBy : String role : String creationDate : Date

creationDate : Date
lastlUpdatedBy : String
lastlUpdateDate : Date

& & #0 #
Hit ) ##

& # 8 9+
& 0+ 8 9 0+

percentageAllocated : int
lastUpdatedBy : String

lastUpdlatedBy : String
lastUpclateDate : Date

managedEmployees

lastUpdatelate : Date
createdBy : String
creationDate : Date

& +09
& 0
) ##

8
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4.1Business Rules Implemented in the Examples
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Customers
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Orders
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OrderLines
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5 SETTING UP FRAMEWORK EXTENSION CLASSES
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Setting up a layer of framework extension 8 " 2 8
classes before you create business
components, very likely will ease +>
implementation of business rules later on. . & 9. "&#
8 & & . && &V &# "
8 0! &#
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6 BUSINESS RULE CLASSIFICATION SCHEME
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A business rule is either: I #
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 triggered by a change 11 |
to the system state
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An Attribute Rule defines which values are
allowed for an attribute. Checking an
attribute rule involves only one attribute in

one entity object instance.

Type Subtype
Constraint Rules Attribute
Instance
Entity
Multi Entity
0 D &# 9 0
00>
3 8 ; <
+ & & ; <
& 8 ;I <
& # 8 I <
! 0 &# " &
& + |, &# & 0 9 ,
0 &# & 9 & . 9
" # . & # 9J @
! 9 0 9J @ & &# " &# &

Constraint Rules

Attribute Rules Attribute Propesti
Domains

Attribute Validators

6.1.1.1 Attribute Properties

@ # : 0
# #
? ## . Lo+ >
#F . #
o # & & &
F +
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Several Attribute Rules can be

implemented using pre-defined Attribute

Properties.

You can use Domains to specify a set of
attribute properties that apply to multiple,

similar attributes.

*H# F .+ # "
(0] .
3 1 3 # <
) & # # 0 ## * 1 9 #9
5 ;. < H# <
6.1.1.1.1 Recording Attribute Properties
@ # # # # 6 .
11 38 C # # )
.o < ! C # # !
Aftribute Updatahle-
Mame: | Id |
Type: | WNumber |v|: () Ahways
Default: | () While New
() Never
Persistent Erimary Key
Mandatary [ Urigue Refresh After
[ Discriminatar Queryable
[ change Indicator
[ ] selected in Query [] Update
[ Insert
6.1.1.2 Domains
0 . . # & H# . & 9
"&# & 9# 9 ?AJ 9 &
# # 9 &. &
& 0 " " M9 3 #
, 8 & J& ? #
@ # . & HH# ? .
0 <& . & 0 & + 0
0 0 . 0 90 &
5 + + + ? 6 &# 9
1 5 &
Example 3: Id is an optional Number that must be Re freshed After
Insert.
YesNo is a mandatory String that must equal either "Y" or
"N".
6.1.1.2.1 Recording Domains
& . & &# &#
# , &t # J+ &
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o %< | D & 0 0 + &

0 <& & I K8OL. 0 . &
3 . & ## #6 + . # # #
. & & . . &
# . + # # # .. &
Settings
rittribute Value - 1 rUpdatable —
Type:| String ['] S
" ‘While Mew
Persistent [ Primary Key |
Mandatary [] Unigue Refresh after
[ Discriminatar Quetyable
[] Update
[]Insert
::'Datahase Column
Type MARCHARZ(1) [~
‘ Help ‘ Apply ] [ [o]:4 J | Cancel
() *s
6.1.1.2.2 Additional Remarks Domains
& 0 ## o+ # 9
+ D " & 0
Hi + " 9 &t & 0
& =0 <& " + &
0 + 0 "# + D 90 + 0
## + " + , # . & +
D " , , HH # . & #
+ 9 "% O
0 <& . 0 & 9 0
+ & #.& O 9
0 0 & ;
& < + + &
. 0 <& 8
" & , #
instanceof
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Many Attribute Rules can be implemented
using pre-defined, built-in attribute
Validators.

6.1.1.3 Attribute Validators

5 + & &# 0
#0 & .#6. 5
6.1.1.3.1 Compare Validator
3 >1D 9J!D 91 97 91 3D 9

7 3D

&# >1 9B 95 +38 ;- +<
Example 4: Employee salary must be > 0.
Employee salary must be <= (select 120% of the ave rage
employee salary)
6.1.1.3.2 List Validator
3 > 9J
1 >1 5 9B ; +.& )B1D <95 +38
; + <
Example 5: Employee Job must be "CLERK", "MANAGER", "PRESIDENT",

"SALESMAN", "ANALYST".

Example 6: Employee civil state must be "S" (Single
"D" (Divorced), "W" (Widowed) or null.

6.1.1.3.3 Range Validator

), "M" (Married),

3# > + 9J +
> &&5 9 "&&5

Example 7: Customer Budget must be between 10,000 a nd 100,000.
6.1.1.3.4 Length Validator
3 >1D 9J!D 91 97 91 3D 9
7 3D
&# #> 9
Example 8: Customer country must be exactly 2 chara cters long.
6.1.1.3.5 Regular Expression Validator
H > 9J
!II# > O ll#
+ 0 # 9 & . # 09 9
D9 9* ;. < 6 #. &
L& #

Example 9: Employee postal code must conform to Dut

ch postcode

standards (four digits, a space, and two uppercase

alphabetic characters).

Business Rules in ADF BC
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+ D < ! I"# .
” # + . & (9
+ R S< &1 (9 # ;T<9 . + ;R S<
& U
0 # + "# 9

& & #>AA + . # A+ A W "#

% Edit Validation Rule for: PostalCode

attribute;

Operatar:

Enter Regular Expression

~[1-9](0-9 13 s[A-ZHEH

[ Case Insensitive [ Multiline
[]Datal [ Unicode Case
[]€anon Eq

Hink: Enter a walid reqular expression.

Error Message; PostalCode_Rule_ 0

postrode standards (Four digits a space and bwo uppercase alphabetic characters) |

6.1.1.3.6 Method Validator

#6. 5 . D & +
0 & . + # . & 0
Example 10: Employee Userid must contain at least 5 characters.
Example 11: Allowed transitions for civil state of employee

single, divorced, widowed -> married
married -> divorced, widowed

null -> any value

any value -> null

L & .. 9 e | &# & 1
g b valator,you can N AR 5
create a custom Method Validator instead. " &# "&H . # . )
&t & . )
& + 0 5 &# &
5 9 + H#HH# + C # . +
6.1.1.3.7 Recording/Implementing Built-in Validators
6 5 # # #6 .
0 # 138 C ##
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# HEH # & . 5

- .

6.1.1.3.8 Recording/Implementing Method Validators

? T 6# . < & 5
+ 5 5 5
? &#t & &#t | # !
1&# 8 5
* # J+
& #6 +6 + # #
, ) 6 "9, # . EO
5 ; + 0 &
! # 3M
# 0 * <+ 0
1&# &# 80 . & + 0
1&# 80. ; + O
? + & & 5 1&#  &#
# . & E X= . +

public boolean validateUserid(String value)

{

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

Business Rules in ADF BC
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1,+ &# & ; )
5 + &0 0)

G H&# 80.

public boolean validateCivilStateTransition(Str
{
String oldCivilState;
Object postedCivilState = getPostedAttribute(
if (postedCivilState == null)
{
oldCivilState =",

}

else

{
oldCivilState = postedCivilState.toString()

}

if (("".equals(newCivilState)) ||
("".equals(oldCivilState)) ||
(newCivilState.equals(oldCivilState)) ||
("M".equals(newCivilState)) ||
("M".equals(oldCivilState) && "D".equals
("M".equals(oldCivilState) && "W".equals
)

< L "&#

+0 0

ing newCivilState)

CIVILSTATE);

(newCivilState)) ||
(newCivilState))

{
return true;
}
else
{
return false;
}
}
60 5 + + 5I"# 2+09
0 + &"# )
E = + + &, &, &
6.
6.1.1.3.9 Additional Remarks Built-In Validators
3 . 0 . 6 5 &#
6 5 Y1 80 L&+
# Y1 & & + 0 .
& &# " 6 5 & 9 6
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An instance rule involves checking the
value of two or more attributes within the

same entity object instance.

Many Instance Rules can be implemented
using Method Validators, in a similar way
as for Attributes Rules

Hi &#t & 5
0 + 9
. % K) *# 3 ) L
0O #=17 + +
0 #
+ 0 . o . + 0
+0 & . + 0 +
& &9 ;0 <O
+ #

+ 0# && O

6.1.1.3.10Design Considerations Attribute State Transition Rules

) , 0 &9 & .
+ . 9 # &
+ + # + # 0 +
. & i +
+ & H#H# 9 9
0+ 8 H# +

Instance Instance Validato

Delete Rules
6.1.2.1 Instance Validators
&#t & 5 &#t &
& & E I"HH#'$" % & (
) & 5 = 5 9
5 & 8 = 5 9
8 = & . 9 + +
& &# & . &
+ 0 5 &# & Lo+ NE&# >

Example 12: An employee with job ‘SALESMAN’ must ha ve a value for
commission.

Example 13: You may not change the Rate, Role or Pe rcentageAllocated
for a project assignment that is currently active. (Close
the active project assignment and create a new proj ect
assignment.)

6.1.2.1.1 Recording/Implementing Instance Validators
L &#H + 9 : && 9
60 5 . ? 5
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1&# 8 & + +
6 0 5 3

1&# 8 5
. #  J+ 9 ) 9 &
0 ) & && <9 ! 9 # 3M
0 ) & && <& + O
1&# &#9+ & &# & .o+>
public boolean validateSalesmanCommission()
{
if ( ("SALESMAN".equals(getJob())) &&
(getCommission() == null)
)
{
return false;
}
else
{
return true;
}
}
+ " 9 60 6 5 5
" .+ + # L .
" &# +09 .+ # , #
+ &, . 8 = @) <&
) HW3 1>
public boolean validateUpdateAllowed()
{
if (getEntityState() == STATUS_MODIFIED)
{
Date currentDate = new Date(new
Timestamp(System.currentTimeMillis()));
if (( ( (getEndDate() != null) &&
(getEndDate().compareTo(currentDate) >=0)
)l
(getStartDate().compareTo(currentDate) <=0)
) &&
(isAttributeChanged(RATE) ||
isAttributeChanged(ROLE) ||
isAttributeChanged(PERCENTAGEALLOCATED )
)
)
{
/ current date on or after StartDate and o n or before EndDate and
/I either one of Rate, Role or PercentageAl located has been changed
return false;
}

}
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I/ else
return true;

}
6.1.2.1.2 Design Considerations Instance Validators
I 60 5 ; < &t
0 I <& L& &# 0
8 0 I <. + +0 +
# .0 +
"# 0 5 . 9.
" &t + + 9 +
# + ) . 8 =
@) <& ) WAL ) HW 3 !
Wh ired, optimizati b ? & . 8= 0 <&
schiers by checking v s of anenty o . & 0
object or by checking if an attribute has L+ " &# E# &C = . + +
been changed. + 1&# + : && >

public boolean validateSalesmanCommission()
{
if ( getPostState() == STATUS_NEW ||
( getPostState() == STATUS_MODIFIED &&
(isAttributeChanged(JOB) ||
isAttributeChanged(COMMISSION)
)
)
)

{
if (("SALESMAN".equals(getJob())) &&

(getCommission() == null)

)
{
return false;
}
}
return true;
}
# . "&K# 9 | 8
& 0 & "# O .
& & 6.6 & # &C
0 + "# #.&
e 0 # &C &
@ + %% I>K@ >5 " 5
)& )D /< &L &,
+ " 0 I <& /| & +
&& 0 I <& + " #
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You can use Registered Rules to implement
generic Method Validators.

Business Rules in ADF BC

80 # # ## /
0 9+ O 0 #0
0 . #+ 0 #
0 + # 0 , #
0 8 = ; (
KO 5 L 0 #=
7 <
@ + 0 # .. HE +
+ 0 # #
0 ## & ?
+ >
6 , ## &
@ ! 9 @ #
@ . & +
+& K8 0 L
& O
# 3M9 ##
@ #
.+ .6 & #
E:36"'//>5 & o !
= & 0o .
80 # 0 + :36"/ /
6.1.2.1.3 Using Registered Rules
& # . 5 0 0
6 E = & #
8 -(K&# & &5 L
0O #=7 <
"&# + + &# +
? + & &# + >
7 #8 ## & #8 6H &# 6H
, J+ < +9 0
70 & &# 9 # " &# #
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? #8 + + 0
8 & & . 8 &#
! . >

package oracle.jhsdemo.model.adfbc.businessobject.b usinessrule;

import oracle.jbo.LocaleContext;

import oracle.jbo.ValidationException;

import oracle.jbo.domain.Date;

import oracle.jbo.server.Entitylmpl;

import oracle.jbo.server.rules.JbiValidator;

import oracle.jbo.server.util. PropertyChangeEvent;

/**
* Generic Date Comparison Validation Rule
*
public class CompareDatesRule implements JbiValidat or
{
private String description;
private String beginDateAttrName;
private String endDateAttrName;

public CompareDatesRule()

{

}

/**

* Checks if an end date is on or after a begin d ate

*

* @param entity the entity object to check the b egin and end date for
* @return true if start date is less than end da te, false otherwise

* */

public boolean validateValue(Object entity)

{
Entitylmpl entitylmpl = (Entitylmpl)entity;
Date beginDate = (Date)entitylmpl.getAttribute( getBeginDateAttrName());
Date endDate = (Date)entitylmpl.getAttribute(ge tEndDateAttrName());

return ( beginDate == null
|| endDate == null
|| beginDate.compareTo(endDate) <= 0

);

Business Rules in ADF BC Page 25



Vi

* Will be invoked by the framework for validatio

**/

public void vetoableChange(PropertyChangeEvent ev

{
Entitylmpl entity = (Entitylmpl)event.getSource

if (IvalidateValue(entity))
{

LocaleContext ctx = entity.getDBTransaction()
.getLocaleContext();

String beginDatePrompt = entity.getStructureD
findAttributeDef(getBeginDateAttrName()).g
.getLabel(ctx);

String endDatePrompt = entity.getStructureDef
findAttributeDef(getEndDateAttrName()).get
.getLabel(ctx);

throw new ValidationException(endDatePrompt +

+ beginDatePromp

public String getDescription()
{

return description;

}

public String getBeginDateAttrName()
{

return beginDateAttrName;

}

public String getEndDateAttrName()
{

return endDateAttrName;

}

public void setDescription(String str)

{

description = str;

}

public void setBeginDateAttrName(String beginDate

{
this.beginDateAttrName = beginDateAttrName;

}

public void setEndDateAttrName(String endDateAttr
{
this.endDateAttrName = endDateAttrName;
}
}
J+ &#

ent)

0;

.getSession()

ef()
etUIHelper()

0
UlHelper()

" must be on or after "

t);

AttrName)

Name)
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Example 14: Project end date must be on or after th e project start
date.
20 &# + 5 @ 8
8 5 9 2 ! + # &#
+ + # 0 . .o+ # # ;
'<>
J&
J&
? 0 # , # # . : 5
+ &# & . &# 9
3
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A Delete Rule specifies the conditions that
must be met before an instance can be
deleted.

6.1.2.2 Delete Rules

& + + #.& 9
+ . # " "&H# . >
Example 15: You may not delete an order after it ha s been shipped.
6.1.2.2.1 Implementing Delete Rules
? &45 & . &#H & & #
1 &# " 0 8 &
30 & 8
0 9 + >
3# 3 &# 80 .
& 9 #
0 # . & + 9
& + 5 & + <
? . o+t & 0
public void brDeleteAllowed()
{
if (getDateShipped() == null)
{
/I rule is satisfied
}
else
{
throw new JhdJboException("JHD-00008");
}
}
& . & &45 & 8 .
&0 ;< "9 :0 38
C I # 19 +>
public void remove()
{
brDeleteAllowed();
super.remove();
}
6.1.2.2.2 Additional Remarks Delete Rules
& 0 9 + <& It #
#t 6# . " # " "# 9
&, . HH 6# .9 6 E =
#it # . & E =
##
5 &# & +
& + 0 2+09 &# + &
# < & 9 + 10 +
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Entity Rules depend on information from
more than one instance of the same entity

object.

Unique Identifier Rules define
(combinations of) attributes that uniquely

identify an instance of an entity.

1=, .ot H#H

Example 16: Salary plus Commission is Total Income.
? &# N >

When Total Income is inserted or changed and the ru

leis
violated a message will be raised. (Instance)
When Salary and/or Commission are inserted, change dor
nullified or when the Total income is nullified the Total
Income will be automatically derived. (Change Even t with

DML, see later in this white paper)

6.1.3 Entity Rules
! # & L &&

Type Subtype Rule Type

Constraint Rules Entity Rules

Unique Identifier
Collection, no parent
Other Entity

6.1.3.1 Unique Identifier Rules
*D . . &
D

Example 17: Each department is uniquely identified

by a department
identifier.

Example 18: A department's name must be unique

6.1.3.1.1 Implementing Unique Identifiers

&# & *D .+ +
## . >
@& M F . # . & D
# &
*D F . + & D
X @& M<
" *D # # ,
== . & 8 9 # &
+ + *JB* 2+09
# # & -%
I 38 .5+ & 1,
0 #=17
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# & D, 2+0
#0 & & &
0 + 8 #
0
# & 8
M9 + , 9 #0
&
9+ O + + + 1
& E:36%/ > & 8 & #& , Z=
&C 6. & 90
+ 9+
# & + . &&
# #& , 2+09+ +
+ && +
# + 0 "<
+ # &
&, 0 . #HE& #
6 & 9 ;7 6 0<*
8 ? 5
5 9#
*DM 5 . & #6 +
. &! 9 o (
*D @M5 + 0 0 &
8

6 78/

9
#
+
# . @&
#it
"y oy
9+ &
+ + &0
+1
9 +
&
& 0
9 #0
DM 5
. 8 9
J+
##
# 3M
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Collection, No Parent rules involve
counting instances or calculating over a set
of instances that do not have one specific
parent in common.

& & & .9 &# & )
E+ , 9+ “# + #H#
D ## &
*DM 5 0 8
+ # E + , 9
0 # . H##
#& , D 00 @9
HHHTE . E)D =)
6 @& M5 & D
0 #=17

00 & 0 9 0
& 9 , +
E = B
3 9 " &6+
#
Example 19: There may not be more than 20 departmen ts (in the system).

6.1.3.2.1 Implementing Collection, No Parent Rules

* 45 & . . &# &
9J @ + . && ;< .

5 9 00 & # . &
00 & # . , .

! ! L && <& # b &#
" 0 8 30 & 8

&0
& 9 # & 9

0O#=7 9 + 0+ 8 8 9
0+ 8 #it & + 8
## & 9#0 & Ht
& 7 #, 0 0+ 8
&. & 0+ 8
+ # & 8
## # & + 0 0+
8 6& 9 + # . & 0 #=
7 <>
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3# 8 & & &&

&l
5 53i< # &

/I package prefix for validation VO's
protected static String VALPACKAGE =

"oracle.jhsdemo.model.adfbc.businessobj

Vi

* Find instance of view object used for validati
* root application module. By convention, the in
* object will be named Validation_your_pkg_YourV

*

* If not found, create it for the first time.
* @return ViewObject to use for validation purpo
* @param viewObjectDefName
*
protected ViewObject getValidationVO(String viewO
{
/I Create a new name for the VO instance being
String name = "Validation_" + viewObjectDefName
/] Try to see if an instance of this name alrea
ViewObject vo = getDBTransaction().getRootAppli
findViewObje
I/ If it doesn't already exist, create it using
if (vo == null) {
vo = getDBTransaction().getRootApplicationMod
.createViewObject(name

}

return vo;

8 " CH#H O"HHE O

##

&&

Business Rules in ADF BC

&t 8

ect.businessrule.”;

on purposes in the
stance of the view

iewObject.

ses

bjectDefName)

used for validation
replace(’., '_");

dy exists
cationModule()
ct(name);

the definition name

ule()
,viewObjectDefName);
< +
, 6

. H#
&&

# . &
0 .&. 9
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J-44>:3 YJ2J31 1@3)IY[* 331 )

2%3@)5!A 51) !

) &# & >
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8:) C I"# >:36% > 0 . &
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) 8 . # & &
+ # 0 # 0 " H# 9
# . # # +
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: &, # <
0 8 C# 9 &# &
+ >
) 5+38 +C 9 . # 0+ 8
#, 8 & & . 8 0
&9. "&# # & : *#
! 38 , +
8 + 0+ 8 + 9+
+ )B1L & + #
3 8 = # & 8
3 # J+
J+5 +38 & E # = #
EJ& = , E ## & )B1= +
1"# : &9 + & E'@W 3*J=
# EJ* 1= "# E ;N<=
@ J" & )Bl) & +
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D 0 9#

3# # & &# 80 . .o+ &

>

import oracle.jbo.ViewOjbect;

public void brMax20Departments()
{
String validationVOName = new StringBuffer(VALP
append("DepartmentsCount”).toString();
ViewObject vo = getValidationVO(validationVONam
Number depCount = (Number)vo.first().getAttribu
if (depCount.compareTo(20) <= 0)
{
I/ rule is satisfied
}
else
{
throw new JhdJboException("JHD-00013");
}
}
& . & && <&
8 .. && < "9
30 +C J &
| # 1

import oracle.jbo.server.TransactionEvent

public void beforeCommit(TransactionEvent p0)

{
if (getEntityState() == STATUS_NEW)

{
brMax20Departments();

}

super.beforeCommit(p0);

}

6.1.3.2.2 Design Considerations Collection, No Parent Rules

+C

ACKAGE).

e);
te("DepCount");

6H

&# & + + ..
# & + #0
+ & &

+ # & 9
9. "&#

&t + L #
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package oracle.jhsdemo.model.adfbc.common;

import java.util.HashMap;
import oracle.jbo.server.DBTransactionimpl2;
import oracle.jbo.server.EntityDeflmpl;

import oracle.jbo.server.Entitylmpl;

o
* Custom DB Transaction Impl class that enables ke
* whether a beforeCommit() method has fired for an
* of a given entity type.

*

* NOTE: If your beforeCommit() logic throws valida
* ==== must set the jbo.txn.handleafterpostexc pr
* to have the framework automatically handle

* the in-memory state of your already-posted

*

public class JhsdemoTransactionlmpl extends DBTrans

{

private static final String BEFORE_COMMIT_TRACKER

"BeforeCommitTracker";

public boolean alreadyDidBeforeCommitForEntity Typ

{

return getBeforeCommitTracker().containsKey(def

}

public void markAlreadyDidBeforeCommitForEntity Ty

{
getBeforeCommitTracker().put(defNameForEntity(e

}

/**
* Commit the pending changes in the transaction.

* the entries in our beforeCommit-tracker HashMa
*/

eping track of

y entities

tion errors, you
operty to "true”
rolling back

entity objects.

actionimpl2

e(Entitylmpl eo)

NameForEntity(eo));

pe(Entitylmpl eo)

0), null);

When done, clean up

p.
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}

public void commit()
{
try
{
super.commit();
}
finally
{
getBeforeCommitTracker().clear();

}

/**

* Use a HashMap in the session to keep track of the entity defs

* on which we've already fired a beforeCommit() for at least one
instance.

*

* @return HashMap of entity def names that we've already processed.
*

private HashMap getBeforeCommitTracker()

{

HashMap h = (HashMap)
getSession().getUserData().get(BEFORE_COMMIT_TRACKE R);

if (h == null)
{

h = new HashMap();

getSession().getUserData().put(BEFORE_COMMIT_ TRACKER, h);
}

return h;

Vi

* Returns the fully-qualified entity def name fo r any entity
instance.

*

* @param eo An entity instance.

* @return Fully-qualified entity def name

*
private static String defNameForEntity(Entitylmpl €o0)
{
return ((EntityDeflmpl)eo.getStructureDef()).ge tFullName();
}
YO &,
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package oracle.jhsdemo.model.adfbc.common;

import oracle.jbo.server.DBTransactionlmpl2;

import oracle.jbo.server.DatabaseTransactionFactory

o
* This class exists for the sole purpose of return

* of the custom JhsdemoTransactionimpl class inste

* transaction implementation.

*

* NOTE: To use the JhsdemoTransactionlmpl class, y
* ==== the TransactionFactory property in your co

* the fully-qualified class name of the cust

* TransactionFactory that will return instan

* CustomTransactionlmpl class instead of the

*/

public class JhsdemoTransactionFactory extends
DatabaseTransactionFactory

{
public DBTransactionlmpl2 create()
{
return new JhsdemoTransactionimpl();
}
}
Hit 0 6 )0
E =0 # ! 9 ##
& ##
D . &. & 9
8 & & && &
@ 3M + 0
& . 8 "
E - .1 *0 , 9
0 ! && <& 0
&

&&

ing an instance
ad of the default

ou must set

nfirguration to

om
ces of the
default.
Hit & 9
0
" &#
&& ;<
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! . && <+ #0

+ 0 #

& 9 + & & + &
3# 8 && . && : &!

+ & >

/**

* This method will be invoked once per commit-cy
* object type represented in the entity's cache'

* to process.

*

* @param e The TransactionEvent.

*/
public void validateEntityCollectionBeforeCommit(
{

/I Override in a subclass to do something just

Il throw new ValidationException() if validatio
}

9 .t & >

Vi

* Overridden framework method cooperates with Jh
* which enables keeping track of whether a befo

* has fired for any entities of the current enti

* the first time during this commit cycle that b

* getting called, then the validateEntityCollect

* method is invoked.

*

* NOTE: If your beforeCommit() logic throws vali

* ==== must set the jbo.txn.handleafterpostexc

* to have the framework automatically hand

* the in-memory state of your already-post

*

* NOTE: To use the JnsDemoTransactionImpl class,
* ==== the TransactionFactory property to the f

* class name of the custom TransactionFact

* return instances of the CustomTransactio

* of the default.

*

public void beforeCommit(TransactionEvent €)

{

DBTransaction trans = getDBTransaction();

&& <

&#

cle for each entity

s list of entities

TransactionEvent e)

one time per entity

n fails

sDemoTransactionimpl
reCommit() method
ty's type. Ifit's
eforeCommit() is

ionBeforeCommit()

dation errors, you
property to "true"
le rolling back

ed entity objects.

you must set
ully-qualified
ory that will

nimpl class instead
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if (trans instanceof JhsdemoTransactionimpl)

{

JhsdemoTransactionimpl customTrans = (Jhsdemo

trans;
if (lcustomTrans.alreadyDidBeforeCommitFor
{
try
{
validateEntityCollectionBeforeCommit(e);
}
finally
{
customTrans.markAlreadyDidBeforeCommi

}

}
}
super.beforeCommit(e);
}
& + " # . &
Hit &
E "#"$"
, +
+ 0 E# & =
# +
&# , &# " . +
+ . && < . # &
if (getEntityState() == STATUS_NEW)
{
brMax20Departments();
}
+ &# & .ot >
3# # & &#9 &# &
0 ! . && <& .o+

public void validateEntityCollectionBeforeCommit(
{
brMax20Departments();

}

Ent

tFor

9 8
||#

Transactionimpl)

ity Type(this))

EntityType(this);

& <9
" Ly
( 1

& 0
##

&# &

+.,9 &# &

&# >

>

TransactionEvent e)
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Other Entity rules involve multiple
instances of the same entity object type.

Multi Entity rules depend on information
from instances across different entity
object types.

Simple Association Rules are implemented
by creating associations between entity
objects.

6.1.3.3 Other Entity
3 ! 00 & # . &

6.1.3.3.1 Implementing Other Entity Rules

3 ! . & 45 & .
# & + " # . && <9
0 #it &

& . . .
8 " # ## . E #gt

6.1.4 Multi Entity Rules
! # L& L && &

Association
Collection within
Master

Simple Multi Entity
Complex Multi Entity

Constraint Rules Multi Entity Rules

6.1.4.1 Association Rules

) &# .+ &t "
+
Example 20: Each order line must belong to one and only one order.
Each employee must work for one and only one depar tment.
A product must be supplied by a Business Relation of type

Supplier. (complex)

6.1.4.1.1 Implementing Simple Association Rules

) &# + 8 10 #
E =8 ;. I<
#

. + 8 & & & &"&& &
L& & & # # >

/ 0 +9 D

" & & D
N & & & +9 D
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, I"# , G H&# 80 .

& . .
v 9 G J&H
& + N9 & +
+ + # 8
" * 0 D & &#
=, o ,
& : < &# D
0 .& & 6

9 "I *$
6.1.4.1.2 Design Considerations Simple Association Rules
) &# . S
2+09 + D , #0
& & & # + # +
0
.o+ # & 9 2
&# & 3 !
/ N 9 #0 # <
& & 6 + & ; <&&
9 +
# E metg & Y( & ,
+
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Collection rules involve counting instances
or calculating a sum, average, etc. over a
set of instances that have a specific parent

in common.

6.1.4.1.3 Implementing Complex Association Rules

? &#t & &# "
X 0 # # # 1@ &# +

6.1.4.2 Collection Within Parent

00
: &
@

+ & . 9
#.& SAN 0 #
#.& > . #
& # 0 &
+ "&# +  # . >

Example 21: You may not have more than one clerk pe

6.1.4.2.1 Implementing Collection Within Parent Rules

r department.

, & + 11 M9
&% 18 1'M 2+0 9 ## % # &
, 1&# 9 + . % &
% & 2+0 9 . , # & ! 9
+ . 9+ &
" &# + # & 8 0
# & 0 1&#  + 8 1M
+ .+ 0 + + 1M " 1&#
8 1M
& + "# & . && <& 9 &
0 . . . & 9 8 " C#
# # . E R A

+
3# # & &# 80 .
+ & 0 >

public void brOneClerkPerDepartment()
{
Rowilterator it = getEmployees();
int clerkCount = 0O;
while (it.hasNext())
{
Employeelmpl employee = (Employeelmpl)it.next
if ("CLERK").equals(employee.getJob()))
{
clerkCount++;
}
}

0;
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if (clerkCount > 1)

{
throw new JhdJboException("JHD-00012");

& . & . && <&
8 .. && < "9 6H
30 +C J &
| # 1

public void beforeCommit(oracle.jbo.server.Transact ionEvent e)

{
brOneClerkPerDepartment();

super.beforeCommit(e);

}
+ . &#t 9 #
& 60 0o & &,
2+0 9 # & 1&#
&# 9+ # 0 <&
#& &# 80 + 1&# "H#
# & 60
E - .1 *0 1 &
&, O 8
public void invalidateMe()
{ setlnvalid();
}
J++ 0 # & + O
: S) +
2+0 9+ 5 . 0
8 =0 I <& # & &# 80
. .0 < "9
:0 .38 C J& # &
| # 1
protected void validateEntity()
{// invalidate the Department whenever a new Emp loyee is
/I added with Job CLERK or when the Job of an e xisting
/I Employee is changed to clerk to enforce that the
/I business rule that checks for one CLERK per Department

/l'is validated for the Department
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Simple Multi Entity Rules involve
information from different entity object
types, but need to be enforced in one entity
only.

if ( (getEntityState() == STATUS_NEW &&
"CLERK".equals(getJoh())
)

I
(getEntityState() == STATUS_MODIFIED &&

( (isAttributeChanged(JOB) ||
isAttributeChanged(DEPID)
) &&
"CLERK".equals(getJob())
)
)
)
{
getDepartments().invalidateMe();
}
super.validateEntity ();

}

6.1.4.3 Simple Multi Entity Rules

)&# 00
L && # 9 +

Example 22: You may not create a project assignment
is already closed (end date in the past).

*

for a project that

& . & 9 . &
+ + + # 8 & ? &
+ , #
6.1.4.3.1 Implementing Simple Multi Entity Rules
& y . 8 1
& &9 45 & &# & ) &#
! . && <& # . | &#
" 0 8 30 & 8
&0
& + "# 9 & O
## & 9 8 " . # " HH#
E I'#$"# ( 1 , +
3# @ 8 & &# 80 .
+ & 0 >

import oracle.jpbo.domain.Date;

public void brCreateAllowed()

{
Date endDate = getProjects().getEndDate();

Business Rules in ADF BC
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if (endDate == null)
{

[/ rule is satisfied

}

else
{
JhsApplicationModulelmpl am = (JhsApplication
getDBTransaction().getRootApplicationModule
Date currentDate = new Date(new Timestamp(Sys
currentTimeMill
if (endDate.compareTo(currentDate) >= 0)

{
Il rule is satisfied
}
else
{
throw new JhdJboException("JHD-00011");
}
}
}
& . & . && <&
8 . . && <& "9
6H 30 +C . & & J&
I #1J +
+ + &
. * ) o< @ )
& +
# ) <&
+ && 9

&& 9 @ ) <+ )*)W’;JB
1) <+ ) W3 !

import oracle.jbo.server.TransactionEvent;

public void beforeCommit(TransactionEvent p0)
{
if (getEntityState() == STATUS_NEW)
{
brCreateAllowed();

}

super.beforeCommit(p0);

Modulelmpl)this
0;

tem.

is()));
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Complex Multi Entity Rules need to be
enforced by two or more entity objects
involved in the rule.

6.1.4.4 Complex Multi Entity Rules
&# " ! D . &

*

Example 23: The project assignment start date must
project's start and end dates.

8 00

be between the

"& 0 & O @ 8 & 8
0 + + & 9 + "
@ 8 & | ? &
@ 8 8 0 & @81
19 0o + 1 9 + +
&# & @ 8 9 @ 8 &
& H#
6.1.4.4.1 Implementing Complex Multi Entity Rules
* 45 & . &#H & &# " !
&& <& # . 1 &# " 0
8 30 & 8 &0
& + "# 9 & 0
## & 9 8 " . # " HH#
E I'#$"#  ( 1 .+
3# @ 8 &# 80 .
& 0 J +
& + @ 8 @ 8 &
+,0 + >

public void brProjStartEndDate()
{
Rowlterator projAssignSet = getProjectAssignmen
ProjectAssignmentimpl projAssign;
while (projAssignSet.hasNext() )
{
projAssign = (ProjectAssignmentimpl)projAssig
if ((getEndDate() == null) ||
(projAssign.getStartDate().compareTo(get
) &&
(projAssign.getStartDate().compareTo(getS
)
{

Il rule is satisfied

}

else

{
throw new JhdJboException("JHD-00009");
}
}
}

ts();

nSet.next();

EndDate()) <=0)

tartDate()) >=0)
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+ 9 , + + 0
& + @ 8 0
public void beforeCommit(TransactionEvent p0)
{
if (getEntityState() == STATUS_MODIFIED)
{
brProjStartEndDate();
}
super.beforeCommit(p0);
}
6 , @8 & 8
5 + & EO @ 8
#t# |
J+ @ 8 & &# 80 . &# &
5 .

public boolean validateProjectAssignmentStartDate
{
if (((getProjects().getEndDate()==null) ||
(getStartDate().compareTo(getProjects().ge
) &&
(getStartDate().compareTo(getProjects().get
)

{
return true;
}
else
{
return false;
}
}
& . & 45
8 .. && < 9
30 +C . & & J&
| # 1

6H

+
@) <
9
+0
9
5
&) =

0

tEndDate()) <= 0)

StartDate()) >= 0)

6H
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@8 & # " 9+ 1) <
@ ) i< # 0 #
+ # . ) >
public void beforeCommit(TransactionEvent p0)
{
if ( getEntityState() == STATUS_NEW ||
getEntityState() == STATUS_MODIFIED
)
{
brProjAssignStartDate();
}
super.beforeCommit(p0);
}
6.1.4.4.2 Additional Remarks Complex Multi Entity Rules
9 . && < 0 + &# +0
. + 0 9 @ <+,
+0 . HL & &# &
#0 < + ,6
0 I &# 0 1;<9
# @ <+ 0 .
+ 9 & . 1< O @ <+
0 0
C 0 9 & O ,
&P J&Q35 ? +>
+#0 0 @ 8 &#>
private Date startDateOldValue;
private Date endDateOldValue;
1.< "9 :0 38
C ) 0o . ) ! +>
protected void doDML(int operation, TransactionEv ente)
{
/I store old values to be able to compare them with new ones
Il in beforeCommit()
startDateOldValue = (Date)getPostedAttribute(ST ARTDATE);
endDateOldValue = (Date)getPostedAttribute(EN DDATE);
super.doDML (operation, €);
}
J+ . && <& 9 ,. ) 0

+

public void beforeCommit(TransactionEvent p0)

{
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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.

if ( getEntityState() == STATUS_MODIFIED &&
( AdfbcUtils.valuesAreDifferent(startDateO
, getStartD
AdfbcUtils.valuesAreDifferent(endDateOld
)
)
{
brProjStartEndDate();

}

super.beforeCommit(p0);
}
J + 0 . <& #
&1 + , .+ 8 D
+ >

public static boolean valuesAreDifferent(Object f
, Object
{
boolean returnValue = false;
if ((firstValue == null) || (secondValue == nul
{
if (( (firstValue == null) && !(secondValue =
(I(firstValue == null) && (secondValue =

{
returnValue = true;
}
}
else
{
if (I(firstValue.equals(secondValue)))
{
returnValue = true;
}
}
return returnValue;
}
6.2Change Event Rules with DML
10 &
& #
# 2+09 & 00
& # #
+ 1, " <

ldvalue

ate() ||
Value, getEndDate())

&

irstValue
secondValue)

)]
=nui) |
= null)))
. &
; 1<> 9
19. "&#
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A Default Rules specifies what value will be
given to an attribute when no value has
been provided otherwise. There are two

different types : Literal Default and

Calculated Default.

Change Event Rules with DML

Default
Change History
Other Derivation
Cascade Delete
Other Change Event

6.2.1 Default Rules

. 0 + 0 + 0
0 0 Hit +
+ 9 6## + "
+ # >
1
) 9 &
/ . & D
6.2.1.1 Recording/Implementing Literal Default Rules
? 1 . &, . . # #

Example 24: When creating a new order line, default

)

6.2.1.2 Implementing Calculated Default Rules using create()

the Quantity to 1.

& # + I 45 &
) & . 8
! 38 C >
6 8 0 #
7 0 , @
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Example 25: When creating a new Employee, derive th e Id as the next
value in a database sequence.

+ >

3#  1&# &# 80 .

<& 8 . 0
.+ 5 & D <& . L
&2 &# . & ,
# & . D 9 "

D & >

import oracle.jheadstart.model.adfbc.AdfbcUstils;

public void create(AttributeList attributeList)

{
super.create(attributeList);
setld( AdfbcUtils.getValueFromSequence("JHS_EMP_S EQ"
, getDBTransaction()));
}
& L * 5 & D < Lo+>

import oracle.jbo.domain.Number;
import oracle.jbo.server.Sequencelmpl;
import oracle.jbo.server.DBTransaction;

public static Number getValueFromSequence( String sequenceName
, DBTran saction trans)
{Sequencelmpl s = new Sequencelmpl(sequenceName, trans);
return s.getSequenceNumber();
}
6.2.1.3 Design Considerations Default Rules
J & & #& , #
D & 0O O . 7 & ,
D . 8 9 D . 8
& #& E =9
&# & ## . D ?
<& . 8 & & . && D& &#
## 9 + "
8
1= & D 2W)IB + .
20 &# &# & Lo+
7 Lo & &# 0 i<
& ) 6H30
< & Lo+
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import oracle.jbo.server.Sequencelmpl;

protected void create(AttributeList attributeList
{
super.create(attributeList);
Sequencelmpl sequence = new Sequencelmpl( "JHD_
, getDB
setAttribute("ld" , sequence.getSequenceNumber(

}

6.2.1.4 Implementing Calculated Default Rules Using prepareForDML()

SEQ"
Transaction());

)

. . 0 . D
& 9 < &
"&# o+ &
+ @

Example 26: When creating a new order line, default
Product's Price at the time the order was placed.

the Price to the

& ) 45 & &# &
? & . & 5 2+0 9.
G H& &+ 5 +
# 0 & G H& 9 .&+,
0 6# . & O ! <
5
? & & # )
6H , # # 1< .
&+, , & 0
# # 1<& # I &# " 0
8 30 & 8 &
0 >
* 1 1 " 1 6H 1
" , 3M
3# 3 1 &# 80.
+ & . 0 >
public void brDefaultPrice()
{
Number price = getProducts().getPrice();
setPrice(price);
}
. & 0 # & ) 6H30 9&
## 1<& 8 ? &
| # 1
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protected void prepareForDML(int operation, Trans actionEvent e)

{
if (operation == DML_INSERT)
{
brDefaultPrice();
}
super.prepareForDML(operation, €);
}
6.2.2 Change History Rules
2 + + & 9
+ #
Example 27: For all classes, record the creation da te and the user who
created the instance, as well as the last update da te and

the user who did the last update.

6.2.2.1 Recording/Implementing Change History Rules

A ' 6.6 6" #t . 9 +
Change Hls-tory Rules concern recording 0 &# & : )AZ uJ + 0
when an instance has been created, or
updated and by whom. #H # &
? # + ;) @< +5 2 &
.o+ + &# & .
& & . 0 9. "&# ! 3J W 19

FwW?291)yw@ 'W 19 1)w@ !'W?
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) .E =9E& . =9E = E& . =9
# ##
+ +
8
6.2.3 Other Derivation Rules
o . 3 0 .0 + 0 + 0
An O-ther Dferlvatlon Rule‘s defines what # 0 0 0 & 0
value will be given to an attribute when an
instance is created or updated, which value # . +
will override any value that has been Example 28: When creating or updating an order line , calculate the
provided otherwise. Total as Quantity * the Product's current Price.
6.2.3.1 Implementing Other Derivation Rules
+ . 9 & ) 45 & &# &
3 0 ? & , . &
5 2+0 9. G H& L&+
5 + . # 90 &
G H& 9 .&+, 0 6# . &
0 I <& 5
? & & 0 # ,
6H , ## 1<
&+ , , & 0
## 1<& # I &# " 0
8 30 & 8 &
0
, 3 1 !
# 9 8 , 6H , "
, 3M
3# 3 1 &# 80.
+ & 00 >
public void brDeriveTotal()
{
int quantity = getQuantity().intValue();
float price = getPrice().floatValue();
Number total = new Number(quantity * price);
setTotal(total);
}
& & ## 1<&
8 . ## 1< "9 & ? &

| # 1
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A Cascade Delete Rules specifies that,
when deleting a parent instance, all the
associated child instances must be deleted
also.

protected void prepareForDML(int operation, Trans
{
if ( (operation == DML_INSERT)
Il
( operation == DML_UPDATE &&
(isAttributeChanged(QUANTITY) ||
isAttributeChanged(PRICE) ||
isAttributeChanged(TOTAL)

actionEvent e)

o "&# O
&
+
& 9 &,
H#H #
. &
N 9+

)
)
)
{
brDeriveTotal();
iuper.prepareForDML(operation, e);
}
6.2.3.2 Design Considerations Attributes Defaulted or Derived in the Database
0 . 0
<9 & . 1<
8 90 & ?
;O O+ H##
) 0 9 +
& & 9 8
0 ) L&,
# ; & 0 <9
# ;< +0
6.2.4 Cascade Delete Rules
# . 9 .
# 6 < : N6 <&

Example 29: When deleting an Order the OrderLines m
deleted with it.

6.2.4.1 Recording/Implementing Cascade Delete Rules

ust automatically be

&# & + # >
2
3 &# & , + 3
) !

% . &#
, !

@# 9 |, &# .

E&# =& #

+ 4 a# ,+ E

J 11!
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Other Change Event Rules concerns all

business rules resulting in an insert,
update or delete that have not been
discussed before.

10 + . , # . 3J 1
1519 # # 0 #
+ 2409 #0 #Hit + 1 &
&& , 3% & C . 9
&
+ . + + &# &
L)

6.2.5 Other Change Event Rules

3 10 & 1 ; 9# 9
9 2 93 0
.+ 0 &# & @ 8 .
&# & &# " ! "&# 0 +
"&H 9. @ 8 + 9 +
"&# 9. @ 8 9 @ 8 &
+ +
Example 30: When the Project Start Date changes, au tomatically change
the start date of all Project Assignments that star t
between the old and new Project Start Dates to the new
date.
" & + + + . & 8
Example 31: When the Employee Salary or Commission changes, record the

change in a journal table.
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6.2.5.1 Implementing Other Change Event Rules

* ) 45 & &# & 3 10
/ & # . 1 &# "
30 & 8 &
3 @8 &# 80 .
+ & &# & 0 >

public void brChangeProjAssignStartDate()
{
Date oldProjectStartDate = (Date)getPostedAttri
Date newProjectStartDate = getStartDate();
Date prjAssignStartDate;
Rowilterator prjAssignSet = getProjectAssignment
I/l execute query to make sure we get latest dat
((RowsSet)prjAssignSet).executeQuery();
ProjectAssignmentimpl prjAssign;
while (prjAssignSet.hasNext())
{
prjAssign = (ProjectAssignmentimpl)prjAssignS
prjAssignStartDate = prjAssign.getStartDate()
if ( (prjAssignStartDate.equals(oldProjectSta
(prjAssignStartDate.compareTo(newProject

)

{
prjAssign.setStartDate(newProjectStartDate)
}
}
}
& . & 1<&
1;< "9 0
c 2 I

protected void doDML(int operation, TransactionEv
{
if ( operation == DML_UPDATE &&
isAttributeChanged(STARTDATE)
)

{
brChangeProjAssignStartDate();
}
super.doDML (operation, €);
}
2+ ) 45 & a&# &
& # . 1 &# " 0
30 & 8 &
3# 1&# &# 80 .
+ & &#t & 0 >

bute(STARTDATE);

s();

al

et.next();

rtDate)) ||
StartDate) < 0)

8
38
# 1>
ente)
n &#
8
0 >
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public void brJournalEmployee()
{
DBTransaction trans = getDBTransaction();
EmployeeJournalsimpl empJournalView =
(EmployeeJournalsimpl)trans.createViewObject(

"oracle.jhsdemo.model.adfbc.dataaccess.Employ eeJournals");
EmployeeJournalsRowImpl row =
(EmployeeJournalsRowlmpl)empJournalView.creat eRow();

row.setEmpld(getld());
row.setSalary(getSalary());
row.setCommission(getCommission());
empJournalView.insertRow(row);
empJournalView.remove();

}
& . & 1<& 8
1< "9 :0 8
+C ? . I # 1>
protected void doDML(int operation, TransactionEv ente)
{

if ( operation == DML_UPDATE &&
(isAttributeChanged(SALARY) ||
isAttributeChanged(COMMISSION)

)

)
{
brJournalEmployee();
}
super.doDML (operation, €);
}
6.3Change Event Rules without DML
_ _ 0+ 1. &
A Change Event Rule without DML defines & 9 + # & 1 ; 9 # 9 <

an automated action triggered by a change

to the system state, but that does not Type Rule Type
involve DML (create, update, delete)

Change Event Rules without DM Change Event
without DML

Example 32: Send an e-mail to the employee's manage r whenever the end
date of a Project Assignment is changed.

6.3.1 Implementing Change Event Rules Without DML

? & &# & 10 + 1. && 9
0 . && . . 9 +
45 & . #
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9. && < #0 &

@) < !
# && .9+ 1 0 &
)9 # 9+ & &
&& ;< &
9 && <& & #
& + 9+ +
+ + && <&
1# 9 + + 1<
&#t & && <& #
+ J
8 & & 8
1
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1 &#t &
&#t & &
) 1 <&
&+, &O

package oracle.jhsdemo.model.adfbc.businessobject.b

import java.util.Date;
import java.util.Properties;

import javax.mail.Address;

import javax.mail.Message;

import javax.mail.MessagingException;
import javax.mail.Multipart;

import javax.mail.Session;

import javax.mail. Transport;

import javax.mail.internet.InternetAddress;
import javax.mail.internet. MimeBodyPart;
import javax.mail.internet. MimeMessage;
import javax.mail.internet. MimeMultipart;

import oracle.jbo.JboException;
import oracle.jbo.server.TransactionEvent;
import oracle.jbo.server.TransactionListener;

import oracle.jnsdemo.model.adfbc.businessobject.Em
import oracle.jnsdemo.model.adfbc.businessobject.Pr

, 1
<
&
9 #
0 +
1
#, &# &
+
0 @
I +
. &
usinessrule;
ployeelmpl;

ojectAssignmentimpl;
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public class BrNotifyManager implements Transaction

{

ProjectAssignmentlmpl projectAssignment;

public BrNotifyManager(ProjectAssignmentimpl proj
{

this.projectAssignment = projectAssignment;

}

public void beforeCommit(TransactionEvent p0)

{
}

public void beforeRollback(TransactionEvent p0)

{
}

public void afterCommit(TransactionEvent p0)

{

Employeelmpl mgr = projectAssignment.getEmploye

getEmpldEmployees();

if (mgr == null)
{
// do nothing. employee does not have a mana
}
else
{

String toName = mgr.getEmailAddress();
if (toName == null)
{

// do nothing. manager does not have an em

}
else
{
try
{
Properties props = new Properties();
Session session = Session.getlnstance(pro

props.put("mail.smtp.host", "mail.oracle.

Address fromAddress =
new InternetAddress("idevcoe_nl@oracle.
Address toAddress = new InternetAddress(
new StringBuffer(mgr.getEmailAddress())
append("@oracle.com").toString());

String body = new StringBuffer()
.append("The project assignment end dat
.append(projectAssignment.getEmployees(
.append(" ")

Listener

ectAssignment)

es().

ger

ail address

ps, null);

com");

com");

e for™)
).getFirstName())
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.append(projectAssignment.getEmployees(
.append(" on project ")
.append(projectAssignment.getProjects()
.append(" has changed from ")
.append(projectAssignment.getPostedEndD
.append("to ")
.append(projectAssignment.getEndDate())
.append(".")
.toString();
MimeBodyPart mimeBodyPart = new MimeBodyP
mimeBodyPart.setText(body);
Multipart multipart = new MimeMultipart()
multipart.addBodyPart(mimeBodyPart);

Message message = hew MimeMessage(session
message.setSubject("Employee Assignment C
message.setSentDate(new Date());
message.setFrom(fromAddress);
message.setRecipient(Message.RecipientTyp
message.setContent(multipart);

Transport.send(message);
}
catch (MessagingException €)
{
throw new JboException(e);
}
}
}
}

public void afterRollback(TransactionEvent p0)

{
}

public void afterRemove(TransactionEvent p0)

{
}

public boolean isTransientTransactionListener()
{
return true;
}
}
3# @ 8 & &# 80 .

. & 1.<& 8

1< "9 :0 !

c 7 . I

protected void doDML(int operation, TransactionEv

).getLastName())
.getName())

ate())

art();

)i
hanged");

e.TO, toAddress);

38
# 1

ente)
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super.doDML(operation, e);

/I as we only need to notify the manager when t

I/l succeeded and as in principle the call to su

/I an exception, we prefer to call the business

if (operation == DML_UPDATE &&
isAttributeChanged(ENDDATE)

he DML statement
per() may raise
rule after super()

)
{
DBTransaction trans = getDBTransaction();
trans.addTransactionListener(hew BrNotifyMana ger(this));
}
}
7 ADF BC VALIDATION FLOW CHART
+ .+ T < 0 # 9
# ro " &
L&+ 7 # 0 &
& | #
+ + H# + 2 1 :0
) 0 A & & 9 # #
+
6 0 . " &#H + )+ <9
+ 0
9 0 #
&& # + + 0
+ & &# # + 9
# + &# #
& i< . . G H&
;" &H > <9 J& ;<9 . <
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K* ! 38 +) L #=17
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8 DISPLAYING USER ERRORS

3 . . D & + #0
H#Hit + # & *
+ D & & && & >
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Especially for web applications it is more
convenient to the user that errors are
‘stacked’ (all shown at once, rather than
one by one) and locale sensitive. Normally
messages should also be user-friendly.

The bundles exception mode of ADF BC
supports that error messages are stacked

for web applications by default.

#
I & & 0;
6 .E =
+ + 0 0
9 + ## + D &

D & . # . &
" # . "# 9
G H& 0 I <&
& < 0 + # + 0
+  &# & +
##
.9 &# #t & #
"HO& .+ #H# ;,:0)0
+ 6 ## ., )+ < " H
##) <& G ## H &#

protected void prepareSession(Session session)

{

super.prepareSession(session);

/I setting the bundled exception mode to true t
I/l behavior when being called from Faces
getTransaction().setBundledExceptionMode(true);

}

. 0 9+ 6 5
II# 9 II# +
2+09 . & & >
" H# 1,<9# # 1;
&& <
" H# + & 6 +
2 #0 &C & &#t &

8.2Using a Message Bundle

+ + + & &
.t Lo+ oIt #E 9+
6 & + .

C
&
&
+
mn #
; 5
b
0
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0
+ >
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5
&
& #
C &

Business Rules in ADF BC

<9

Page 64



Message bundles ease localization of error

messages.

8.2.1 Hard-coded Message Text

& & . # + &
M R

throw new oracle.jbo.JboException('<your messag

# # "R

8.2.2 Using a Message Bundle

1 C & & 0 +
& :0
# & " #
+ & >

package mypackage;
import java.util.ListResourceBundle;
public class MyMessageBundle extends ListResourceBu
{
private static final Object[][] sMessageStrings =
(
{"00001", "Employee salary must be > 0"},
{"00002", "Job must be CLERK, MANAGER, PRESIDEN
{"00003", "Customer budget must be between 1000
);
protected Object[][] getContents()
{ return sMessageStrings; }

}
? 0 . 6 &
& & + + &# &
5 >>

public boolean validateSalesmanCommission()
{
if ( getPostState() == STATUS_NEW ||
( getPostState() == STATUS_MODIFIED &&
(isAttributeChanged(JOB) ||
isAttributeChanged(COMMISSION)
)
)
)

e>");

ndle

new String[][]

T, or SALESMAN"},
0 and 100000."}
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if (("SALESMAN".equals(getJob())) &&
(getCommission() == null)
)
{
Object[] params = {getFirstName(), getLastN ame()};
throw new oracle.jbo.JboException(
ResourceBundle.class

, "JHD-00006"
, params
)
}
}
return true;
}
) 0 # #. & & # & C
&
E# &=+ & & +
# & "9 , & + 2?2+ "
# & "

8.3Custom Exceptions

9 6 5 . + 5 " # 6
00 < 5 "# ; 6 600 < #
+ 60 6 6 05
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For Method Validators you can enhance
message handling, and centralize
messages in one single message bundle by
using a custom exception.

E =9 , &
+ + &, &
#0 0 # & & +

8.3.1 Using a Custom Exception

? & 0 . R -
" 8 I"# 0

& 6. & >

package oracle.jhsdemo.model.exception;
import oracle.jbo.JboException;
import oracle.jhsdemo.model.ResourceBundle;

/**

* JHeadstartDemo-specific exception class that ext
* This class should be used to throw model excepti
* The class calls super in each constructor with J

* as resource bundle class.

*
public class JhdJboException extends JboException
{

I

/I Constructors

I

public JhdJboException(java.lang.String errorCode

java.lang.Object[] params)
{
super(ResourceBundle.class, errorCode, params);

}

public JhdJboException(java.lang.String errorCode
{

super(ResourceBundle.class,errorCode, null);

}

/**

* Get the translated message and strip off produ
* We do this because the errorCode (which includ
* in the message text. We include it in the mess
* be displayed as well, in case not the JhsJboEx
* but the error is handled directly by the web t

* @return translated message

*/
public String getMessage()
{

String message = super.getMessage();

/1 strip off product code and error code

int pos = message.indexOf(":");

6 ##
&
" H
0 &
" H
<& #

ends JboException.
ons.
hsUserMessages

ct and error code.
es JHD-) is included
age text so it will
ception is thrown,
ier.
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Also for built-in Validators you can enhance
message handling, and centralize
messages in one single message bundle by

extending the default exceptions.

if (pos>0)

{
message = message.substring(pos+1);
}
return message;
}
}
5 + + "
5 : <

8.3.2 Overriding Default Built-In Validator Error M essages

6 5 0 Y 19
:0 + + & " #
# . & & & #H# #
0 # <
& . ##t 9
5 5 &
#0 & +, 9,
0 # . & &
+ 9 + 0
+ < #0 &
0 51" #
& 0
0 I <& + " " #
+ + 51" #
&
) ## & & 8 & &
" 51" # , >

package oracle.jhsdemo.model.exception;

import oracle.jbo.AttrValException;
import oracle.jhsdemo.model.ResourceBundle;

public class JhdAttrValException extends AttrValExc
{
public JhdAttrValException(String errorCode, Obje
{
super(ResourceBundle.class, errorCode, params);

}

/**

* When the message contains a semicolon, return
* starting with the position after the semicolon
* text to the message text from the resource bun

*

5 " #

5 " #

eption

ct[] params)

the message
and limit the
dle.
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* @return the stripped message

*

public String getMessage()

{
String message = super.getMessage();
// strip off product code and error code
int semiColon = message.indexOf(":");
if (semiColon > 0)

{
message = message.substring(semiColon + 2);

}

return message;
}

<& 0 &,
9 & + + +
<& . &
>

/**

* Qverrides the setAttributelnternal of the supe
* pass in a custom message bundle to JhdAttrValE
* of the AttrValException. To be able to uniquel
* entries in the message bundle, the error code
* fully qualified class name of the <EntityObjec
*
protected void setAttributelnternal(int index, Ob
{
try
{

super.setAttributelnternal(index, val);

}
catch (AttrValException e)

{

String errorCode = new StringBuffer(getClass(
.append(".")
.append(e.getErrorCo
.toString();

throw new JhdAttrValException(errorCode, e.

getErrorParameters());

" #

rclass in order to
xception subclass

y identify the

is extended with the
t>Impl.

ject val)

).getName())

de())
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You can override the standard ADF BC
error messages (that start with ‘JBO").

& & 6# . &
#0 # , & &
& "+ D . &
G! 38 H&#,;, + # & +
8 9 + +
5 # &< &
+ K* & L

{ "oracle.jnsdemo.model.adfbc.businessobject.Projec
"JHD-00003 Customer Budget must be between 10000

{ "oracle.jnsdemo.model.adfbc.businessobject.Projec
"JHD-00014 Project end date must be on or after t

8.40verriding Other System Generated Messages

& & 9 5
5 9 & &6 &
0 & 9+
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136 % 0 & 9 & &
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8.5Displaying Database Constraint Messages

.9 #0 & &. ##
& 0 &+ 6. &
+ # + &
I I 9 &
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&# 9
#

#
& &
9
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& & 6
+ &
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timpl.Budget_Rule_0",
and 100000" },

timpl.Project_Rule_0",
he project start date" }

6
+ E:36E9. "&#
9
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E%""
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N 2 #0 "&# . &C + &t
JHeadstart can be used to easily implement . & 9 3 & 9

& .

a user-friendly error message mechanism,
and has out-of-the-box support for handling !
error messages raised by CDM RuleFrame.

8.6Displaying CDM RuleFrame Error Messages
. &9 + "
&# & # ? +
#0 & &. # & &
& , >
# <F D&W W& # W
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9 CONCLUSION
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