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1.0 Introduction

Public business rule management classes are ptbfodéhe building of custom
management clients or to automate changes to lmssinkes. The classes could be used
in a Web application where they are combined willteomanagement capabilities for
things such as business process or human taskdento manage all components from a
single client. Any custom management clients candssl along side the Business Rule
Manager Web application included with WebSphere®ss Server. The classes could
also be used to automate changes to businessaitiés an application. For example
business rules could be changed as the resultbusiness process that is using the
business rules exceeds some threshold or limit.

The business rule management classes must beruaedpplication installed on
WebSphere Process Server. The classes do notpravemote interface, however they
can be wrapped in a facade which is then exposedaspecific protocol for remote
execution.

Business Console

- Business Rule
Custom Business Manger
Rules Management
Client
Query,
Modify, Query,
Publish Modity,
Publish
Facade y
Remote | ——— | Custom Business Business Rules
Client Rules Management — | Runtime
Client

This programming guide is composed of two mainieestand an appendix. The first
section explains the programming model and howswthbe different classes. Class
diagrams are provided to show the relationship betwclasses. The second section
provides examples on using the classes to perfotimng such as searching for business
rule groups, scheduling a new rule destination,randifying a rule set or decision table.
The appendix contains additional classes that weed in the examples to simplify
common operations and additional examples of ergatomplex queries for searching
for business rule groups using wildcards.

Besides this programming guide information on tlasses is also available in Javadoc

HTML format included with both the WebSphere PracBsrver v6.1 and test
environment included with WebSphere Integration &eper v6.1. This Javadoc
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documentation is available at ${WebSphere Processe8 Install
Directory\web\apidocs or ${WebSphere Integratioev@loper Install
Directoryf\runtimes\bi_v61\web\apidocs. The packag
com.ibm.wbiserver.brules.mgmt.* contain all of théormation.
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2.0 Programming Model

WebSphere Business Integration Business Rulesu#inerad with two different

authoring tools and issued by the rule runtime. tiidée share the same model for the
business rule artifacts. Sharing of the model vessyed critical for not only ease of
future maintenance, but for a consistent progrargmiodel for the end user. Sharing
this model required compromises between the needissitop tooling and runtime
execution and authoring — all have clear setsauirements to meet for their respective
environments and these requirements at times ctedliwith each other. The artifacts
described below as part of the overall programmioglel represent a balance in meeting
the requirements of these different environments.

Modification of business rules is limited to onhose items that are defined with
templates in the rule sets and decision tablesefisa® the operation selection table
(effective dates and targets). Creation of new sels and decision tables is only
supported through the copy of an existing ruleosetecision table. The business rule
group component itself is not eligible for dynaraig¢horing in the runtime with the
exception of the user defined properties and detson values. Changes that need to be
made to the component (for example, adding a neakatipn) must be done using
WebSphere Integration Developer and then redeployeeinstalled in the server.

2.1 Business Rule Group

TheBusinessRuleGroup  class represents the business rule group compoiiést
BusinessRuleGroup  class can be considered the root object which omtale sets and
decision tables. Rule sets and decision table®olrbe reached through the business
rule group that they are associated with. Mettavdsprovided on the class to retrieve
information about the business rule group and achréhe rule sets and decision tables.
Through the methods the following information canrétrieved:

* Target name space

* Name of business rule group

* Display name

« Name/Display name synchronization

» Description

* Presentation time zone which indicates whethersdstteuld be displayed in
UTC format or local to the system

» Operations defined in the interface associated thighbusiness rule group

e Custom properties defined on the business rulepgrou

The different rule sets and decision tables astxtiaith the business rule group can be
reached through the business rule group’s operation

Page 7 of 157



© Copyright IBM Corporation 2008 All rights resedre

There are also methods that allow for informatmibé updated on the business rule
group. Through the methods, the following inforimatcan be updated:

» Description

» Display name

* Name/Display name synchronization

» Custom properties defined on the business rulepgrou

The Display name for the business rule group casebexplicitly or it can be set to the
value of the Name using tlsetDisplayNamelsSynchronizedToName method.

Other values cannot be modified as these are paredusiness rule group component
definition and changes to these values would recauiredeploy as well as reinstallation.

The business rule group class also providegesh method. This method will make a
call to the persistent storage or repository whieeebusiness rules are stored and return
the business rule group and all of the associatiedsets and decision tables with the
persisted information. The returned businessgtoep is the latest copy and the
previous object is obsolete.

Theisshell method can be used to tell if a business rulemestance is of a version
that is not supported by the current runtime. é&ample, if a web client was created
with the current business rule management claasesin the future new capabilities are
added to the business rule group that are not stgupby the classes, a shell business
rule group will be created when the business rudeigis retrieved. This allows the web
client to continue to work with business rules taia supported and still retrieve business
rule groups with limited attributes and capabiitieVhensShell  is true, only the
methodsyetName, getTargetNameSpace , getProperties  , getPropertyValue , and
getProperty  will return values. All other methods will resirtan
UnsupportedOperationException . Besides using theshell method, the type of the
BusinessRuleGroup ~ can also be checked if it is an instance of

BusinessRuleGroupShell in order to determine if it is of a supported versi

Figure 1. Class diagram of BusinessRuleGroup and l&ed classes
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«Java Interfaces
) BusinessRuleChangeDetector

o COPYRIGHT : String
@ hasChanges ( )

«Java Intarface»

€ Operation
COPYRIGHT : String
getMame [ )
getDescription )
getDefaultBusinessRule { )
setDefaultBusinessRule ()
getAvailzble Targets ( )
getBusinessRulesByTHS ()
getBusinessRulesByMame [ )
getBusinessRulesBy THSARdName [ )
getOperationSelectionRecordList )
getAssociatedBusinessRuleGroup ()

wlseme

aysee

«Java Interfaces

© Propertylist
COPYRIGHT : String LaNE=E
terator )
get ()
getByMName [ )
newllserDefinedProperty ()
addProperty ( )
removeProperty [ )
removePropertyByMame ()
setPropertyValue ()
size )
isEmpty (

«Java Interfaces
O BusinessRuleValidateable

o COPYRIGHT : String
@ validate ()

«Java Interface»

& BusinessRuleGroup
o COPYRIGHT : String
getTargetMameSpace ( )
getMame ()
getDisplayMame [ )
setDisplayMame ( )
isDisplayMameSynchronized ToName ( )
setDisplayMamelsSynchronized ToMame ()
getDescription ()
setDescription [ )
getPresentationTimezone ()
getOperations ( )
getOperation ()
getProperties ( )
getPropertyValue ()
getProperty ()
setProperiyValue ()
getSaveDate ()
refresh ( )
isShell [ ]

waa
asaw

«Java Class»
{3 BusinessRuleManagementException
o COPYRIGHT : String
& seriaNersionlJID @ long
@ BusinessRuleManagementException
@ BusinessRuleManagementException
@
@

BusinessRuleManagementException
BusinessRuleManagementException

o

)
)
)
)

2.2 Business Rule Group Properties

The properties on business rule groups are intetalbd used for management of
business rule groups. Properties set on businésgmups can be used in queries to
return only a subset of business rule groups waietto be displayed and then modified.
All properties are of type string and defined asyaeavalue pairs. Each property can only
be defined once in a business rule group. For pegberty defined, it must have a value
also defined. The property value can be an entptygsor zero in length, but not null.
Setting a property to null is the same as deldtiegoroperty.

The properties on a business rule group can alsetessed in a rule set or decision table
at runtime. This allows a single value to be $éha business rule group to be used
within multiple rule sets or decision tables in thesiness rule group. Only those
properties defined on the business rule group\aa#adle to enclosed rule sets and
decision tables.
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There are two types of properties, system and dsimed. The number of system or
user-defined properties is not limited on a busmege group. The system properties are
used to hold specific component information sucthassersion of the rule model used in
defining the rule logic. This system informati@exposed in properties to allow for
guery across these fields. The system properégmtwith a prefix IBMSystem and are
read-only through the business rule group and ptpptasses. System properties can
not be added, changed or deleted. Example ofraysteperty is:

Property Name Property Value

IBMSystemVersion 6.1.0

Note: The values of name, namespace and disphag fiar a business rule group are
treated as system properties for query purposesyahbe part of the list of properties
that can be retrieved for a business rule group thiégetProperties method. These
properties are not however, defined as actual prppéments in the business rule group
artifact and are not seen as properties in Web$®dhezgration Developer as they are
defined with separate and unique elements on teméss rule group. They are solely
provided to offer more query options.

User-defined properties are available to be usetidling any customer specific
information and can also be used in queries fomiess rule groups. User-defined
properties are available for read-write.

The properties for a business rule group can Ibeeved either individually or as a list
(PropertyList object). With the PropertyList, medtls are provided for retrieving
individual properties and adding and removing ussined properties.

Figure 2. Class diagram of Property and related elsses

Page 10 of 157



© Copyright IBM Corporation 2008 All rights resedre

«Java Interface»
€ BusinessRuleChangeDetector

o COPYRIGHT : String
@ hasChanges ( )

«Java Interfaces

O Propertylist
o COPYRIGHT : Sfring
iterator ()
get ()
getByMame ()
newlserDefinedProperty ()
addProperty ()
removeProperty ()
rermnovePropertyByMame ()
setPropertyValue ()
size [ )

isEmpty ( )

wlsew

«Java Interfaces»
O Property

& COPYRIGHT : Sfring
o PROPERTY_MAME__TARGET MAME_SPACE : String
o PROPERTY_MAME__MAME : String Fuser
o PROPERTY_MAME__DISPLAY MNAME : String
© PROPERTY_MAME__VERSION : String
o PROPERTY_MAME__SHELL : String
@ getMame ()
@ getValue ()

«Java Interface» «Java Interfaces»
O SystemDefinedProperty & UsarDafinedProperty
o COPYRIGHT : String o COPYRIGHT : Siring

@ setValue ()

2.3 Operation

Operations are starting points for reaching indigidrule sets and decision tables to
modify. The operations of a business rule groupcimthe operations listed in the
WSDL which is associated with the business ruleigrcomponent. For each
operation, there are different targets, each ottvis a business rule (rule set or
decision table):

Default target (optional)
List of targets scheduled by date/time ranges (&erSelectionRecord)
List of all available targets that can be usedffiat operation
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Each operation must have at least one businessarglet specified. This target can be
anOperationSelectionRecord with a specific start date and end date whenaiget
should be scheduled to be active. The operatioratsm have a single default target set
which is used during execution when no matchingdaled business rule target is
found. Theoperation class provides methods for retrieving and settiegdefault
business rule target as well as retrieving thgdigérationSelectionRecordList ) of
scheduled business rule targets. Besides theltbtainess rule target and the
scheduled business rule targets, there is a lsll available business rule targets for
the operation. This list will include those busiseules targets which are scheduled
and the default business rule target as well a#rer rule sets or decision tables
which are not scheduled for this operation. Anchesluled rule set or decision table is
associated with the operation through the availtdyiget list by the fact that it

implicitly shares the operation information. Alidiness rule targets must support the
input and output messages for their operation.th\&&ch operation unique on an
interface, the rule sets and decision tables fayeration are unique from those rule
sets and decision tables of another operation.

Any of the different rule sets and decision taltethe available targets list can be
scheduled to be active through the creation ab@mationSelectionRecord . Along
with the particular rule set or decision table frtira available targets list, a start date
and end date must be specified. The start datélmeusefore the end date. The dates
can be for a time which covers the current dateedkas the past and the future. The
time span of the dates cannot overlap with anyrabherationSelectionRecord S

once it is added to theperationSelectionRecordList and published. The start date
and end date values are of type java.util.Datey values which are specified will be
treated as UTC values according to the java.utie@tass. With the
OperationSelectionRecord complete, it can be added to the
OperationSelectionRecordList to be scheduled along with other business rule
targets. Gaps may exist between the time spadifefent

OperationSelectionRecord s. When a gap is encountered during execution, the
default target is used. If no default target hesrbspecified, an exception will be
thrown. As a best practice, it is recommendedways specify a default business rule
target.

A scheduled business rule target can be removedthe list of scheduled targets by
removing thedperationSelectionRecord from the

OperationSelectionRecordList . Removing aroperationSelectionRecord will

not remove the business rule target from the fistvailable business rule targets and it
will not remove any othebperationSelectionRecords which have the same
business rule target scheduled.

Besides retrieving a rule set or decision tableugh the

OperationSelectionRecordList or list of available targets, ttmperation class also
allows for business rule targets to be retrievetdye and target namespace property
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values. Through the methods on thyeration class, those rule sets and decision
tables which are listed in the available targetgtat operation can be queried. Rule
sets and decision tables which might have matahamge and target namespace values,
but are part of the available target lists of otyeerations, will not be included in the
result set. As a convenience, teeBusinessRulesByName

getBusinessRulesByTNS , andgetBusinessRulesByTNSAndName  methods are

provided to simplify retrieving specific rule setsd decision tables.

TheoOperation class provides methods that support the following:

* Retrieve the operation name

» Retrieve the operation description

* Retrieve and set the default business rule target

» Retrieve the scheduled business rule targets
(OperationSelectionRecordList )

» Retrieve the list of all available business rulgéds

* Retrieve arule set or decision table from thedfstll available targets by
name or target namespace

* Retrieve the business rule group with which therafpen is associated

The OperationSelectionRecordList class provides methods that support the
following:

* Retrieve a specifioperationSelectionRecord by index value

* Remove a specifioperationSelectionRecord by index value

¢ Add a newOperationSelectionRecord to the list
The OperationSelectionRecord class provides methods that support the following:

* Retrieve and set the start date
* Retrieve and set the end date
* Retrieve and set the business rule target

* Retrieve the operation with which tbgerationSelectionRecord is
associated

Figure 3. Class diagram foroper at i on and related classes
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«Java Interface:s «Java Interfaces
& BusinessRuleChangeDetector € BusinessRuleValidateable
+ COPYRIGHT : 5tring o COPYRIGHT : String
@ hasChanges () @ validate ( )

«Java Interfaces

& Operation
o COPYRIGHT : String
& getMame ()
@ getDescription [ )
@ getDefaultBusinessRule [ )
@ setDefaultBusinessRule )
@ getAvailzble Targets ()
@ getBusinessRulesByTHS ()
& getBusinessRulasByMName [ )
@ getBusinessRulesBy THSAndMame ()
@ getOperationSelectionRecordList [ )
@ getAssocitedBusinessRuleGroup ()
[hiser £use»
«Java Interfaces «Java Interfaces
& OperationSelectionRecordlist & OperationSelectionRecord
o COPYRIGHT : String o COPYRIGHT : 5fring
@ fterator () @ getStartDate ( )
@ get () “USE @ cetStartDate ( )
@ addOperationSelectionRecord () & getEndDate ( )
& removeOperationSelectionRecord () @ setEndDate ()
@ newOperationSelectionRecord () @ getBusinessRule Target [ )
@ newOperationSelectionRecord () @ setBusinessRuleTarget ()
& size () @ getAssociatedOperation ()
@ isEmpty ()

2.4 Business Rule

TheRuleSet andbDecisionTable classes are based off a genexisinessRule  class
with methods that provide information that is agbié on both rule sets and decision
tables.

Similar to business rule group artifacts, rule setd decision tables have a name and a
target namespace. The combination of these vatuss be unique when compared to
other rule sets and decision tables. For exarpterule sets can share the same target
namespace value, but must have different namesude aet and decision table could
have the same name, but have different target rEanesalues.

A copy of a business rule can be made from aniegisiusiness rule for situations
where a similar rule is required to be scheduleal spiecific time with different
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parameter values for rules constructed from teraplaNew rules cannot be fully
created from scratch as there must be a backiraf™Malass to provide the
implementation for the business rule. The baclema class is only created at deploy
time. When a new rule is created, it is addedhédist of available targets for the
operation which is associated with the originaéruThe additional rule is not persisted
however, until the business rule group with which bperation is associated is
published. The new business rule must have edtlifferent target namespace or
name from the original rule. The display nametf@& new business rule can remain the
same as the original rule as the combination oht#mae and namespace provide a key
value to identify the business rule. Within thesibess rule, the different parameter
values which have been defined with a templatebeamodified. Scheduling the
business rule at a certain time can be done witlphrationSelectionRecordList

or as a default destination with tbgeration associated with the business rule.

TheBusinessRule  class provides methods that support the following:

* Retrieve the target namespace

» Retrieve the name of the rule set or decision table

* Retrieve and set the display name of the rule rsdecision table

» Retrieve the type of the business rule, either seteor decision table

* Retrieve and set the description for the busingles r

» Retrieve the operation that the business rulese@ated with.

* Create a copy of the business rule with a diffenembhe and/or target
namespace

Figure 4. Class diagram oBusi nessRul e and related classes
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«Java Interface» «Java Interface»
& BusinessRuleChangeDetector € BusinessRuleValidateable
o COPYRIGHT : String o COPYRIGHT : String
@ hasChanges () @ validate ()

«Java Interfaces»
€9 BusinassRule

o COPYRIGHT : 5fring

@ getTargetMameSpace [ )
@ getMame ( )
& getDisplayMame ()
@ setDisplayMarme () -
@ isDisplayMameSynchronized ToMame ()
@ setDisplayMNamelsSynchronized ToName ()
& getType ()
& getDescription ()
@ setDescription ( )
@ getAssociatedOperation ()
@ getSaveDate ()
& createCopy ()
«Java Interfaces «Java Interfaces
O RuleSet 9 DecisionTable
o COPYRIGHT : String o COPYRIGHT : String
@ getRuleBlocks () @ getInitRule [ )
@ getFirstRuleBlock () @ getIntTemplate ( )
@ getRuleTemplates () @ getTreeBlock ()

2.5 Rule set

A rule set is one type of business rule. Rule aetgypically used when multiple rules
may need to be executed based on different conditialues. Rule sets are composed
of a rule block and rule templates. The rule blfrakeBlock ) contains the different
if-then and action rules which make up the logithaf rule set.

TheRuleSet class provides methods that support the following:

* Retrieve a list of rule blocks for the rule set
* Retrieve a list of rule templates defined in thiesiset

Currently each rule set can only have one rulelylatiile there can be multiple rule
templates defined in the rule set. The rule blamktains the set of rules that will be
executed when the rule set is invoked. The rudelbhllows for the order of the rules
to be modified. A rule block must have at least anle defined. The rulegdle ) can
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be defined as template instance rufesnplateinstanceRule ) or hard-coded. If an if-
then or action rule has been defined with a teraplatan be removed from the rule
block. If a new instance of rule was created \@itemplate, it can be added to the rule
block.

If a rule is hard-coded and was not defined witeraplate, it cannot be modified or
removed from the rule block. The expectation wiise rules is that they have been
designed to always be part of the rule set logitae not to be changed or repeated
within the logic.

When a new rule is created with a template, it rhase a unique name value. The list
of existing rules can be retrieved and checkedl fiesore creating the rule.

For hard-coded if-then and action rules, only thma and presentation can be
retrieved. The presentation is a string whichlzamsed to display information about
the rule in client applications. For if-then otian rules that are defined with a
template, the name and presentation can be rafreevevell as additional information.
Specific parameter values can be retrieved andgatanWith a template
(RulesetRuleTemplate ) defined in the rule set, another instance oftie can be
created within the rule set and parameter value$easset. For example, if you have a
rule saying that a customer of a particular stitusl receives a discount of a specific
amount. This logic could be defined with a singike template and then repeated with
parameter values changed for the status level (goler, bronze, and so on) and the
discount amount (15%, 10%, 5%, and so on).

The parameters for a rule defined with a templetespecific to the instance of the rule.
The template only defines a standard presentatidritee number of parameters for the
rule. Each rule defined with a template can hafferdnt values as explained in the
example on discounts for different customer status.

TheRuleBlock class provides methods that support the following:

Retrieve a rule by index

Add a rule that was defined with a template

Remove a rule defined with a template

Modify the order of a rule by one place or to acsfi@index location

TheRuleSetRule class provides methods that support the following:
* Retrieve the name of the rule
* Retrieve the display name of the rule
* Retrieve the user presentation
* Retrieve the rule block

TheRuleSetRuleTemplate  class provides methods that support the following:
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» Create a rule template instance from this temmlafaition
* Retrieve the parent rule set

The TemplatelnstanceRule class provides methods that support the following:

» Retrieve the parameters for the rule
* Retrieve the template definition which defined thke

TheTemplate class provides methods that support the following:

* Retrieve the template ID

* Retrieve the name

» Retrieve and set the display hame

* Retrieve and set the description

» Retrieve the parameters for this template-values
* Retrieve the user presentation

Figure 5. Class diagram oRul eSet and related classes

«Java Interfaces «]ava Interface» «Java Interfaca»
O RuleSet ) BusinessRuleChangeDetector & Template
o COPYRIGHT : String o COPYRIGHT : String o COPYRIGHT : String
@ getRuleBlocks ( ) @ hasChanges [ ) @ getName [ )
@ getFirstRuleBlock ( ) @ getld ()
@ getRuleTemplates ( ) ¥use» @ getUserPresentation ( )
®USB®  wsaw «Java Interfaces @ getDescription ( )
) RuleSetRuleTemplate @ getDisplayName ( )
«Java Interfaces o COPYRIGHT : String @ getParameters ( )
9 RuleBlock @ createRuleFromTemnplate () @ getParameter ( )
o COPYRIGHT : String @ getParentRuleSet ()
& iterator () m——
. «Java Interface:s
: gs;gtﬁ E: ]] «lse®  qcam & RuleTemplate
@ addRule () —_— o COPYRIGHT : String
@ removeRule ()
® movelp () «Java Interfaces
@ moveDown () € RuleSetTemplatelnstanceRule
® move () o COPYRIGHT : String
® numberOfRules () @ getRuleSetRuleTemplate [ )
@ getParentRuleSet )
wLISepsan
«Java Interfaces «Java Interfaces
0 RuleSetRule 9 BusinessRuleValidateable
o COPYRIGHT : Sfring o COPYRIGHT : Sfring
@ getParentRuleBlock () & validate ()
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2.6 Decision Table

Decision tables are another type of business rhietwcan be managed and modified.
Decision tables are typically used when there arensistent number of conditions
which must be evaluated and a specific set of astio be issued when the conditions
are met. Decision tables are similar to decisiead, however they are balanced.
Decision tables always have the same number ofittonsito be evaluated and actions
to be performed no matter what set of brancheses@ved to true. A decision tree
may have one branch with more conditions to evaltlsn another branch.

Decision tables are structured as a tree of naugslefined by areeBlock . There are
differentTreeNode s which make up thereeBlock . TreeNode S can be condition nodes
or action nodes. Condition nodes are the evalndtranches. At the end of branches,
there are action nodes that have the approprisgesirtions to issue should all of the
conditions evaluate to true. There can be any muroblevels of condition nodes, but
only one level of action nodes.

TreeBlocl
Condition
Node Case Case Case
Edge Edge Edge
\ [ \
Conditior)/ \ Conditio% Conditio\1
Node case | case | NOd€l case | case | Node case | case
Edge | Edge Edge | Edge Edge | Edge
Action Action Action Action Action Action
Node Node Node Node Node Node

Decision tables might also have an initializatiater(init rule) which can be issued
before the conditions in the table are checked.

TheDecisionTable  class provides methods that support the following:

* Retrieve the tree block of tree nodes (conditioth action nodes)
* Retrieve the init rule instance
* Retrieve the init rule template if defined

Figure 6. Class diagram obeci si onTabl e and related classes
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«Java Interfaces
& DecisionTable
o COPYRIGHT : String
@ getInitRule { )
@ getInitTemplate ( ) wlse®
@ getTreeBlock ()

«Java Interfaces»
&3 DecisionTableRule

o COPYRIGHT : Sfring
@ getParentTreeBlock ()

*lsew

wLIgE s
«Java Interface»

€3 TreeBlock
o COPYRIGHT : String
@ getTreeConditionDefinitions ( )
@ getRootMode ()
@ getTreeAction TermDefinitions ( )

«Java Interfaces «Java Interfaces
€ BusinessRuleValidateable € BusinessRuleChangeDetector
o COPYRIGHT : String o COPYRIGHT : String
@ validate () @ hasChanges ()

TheTreeBlock  of a decision table contains the different condi@md action nodes.
Each condition nodeconditionNode ) has a term definition

(TreeConditionTermDefinition ) and one to case edgeséseEdge). The term
definition contains the left-hand operand for tbedition expression. The case edges
contain the value definitions which are the diffgreght-hand operands to be used in
the condition expression. For example, in the exgon (status == “gold”) the term
definition would be “status” and “gold” would beetlvalue definition in the case edge.
For all of the case edges in a condition node, #ieye the term definition and are only
different by the valueT{eeConditionValueDefinition ). Continuing with the
example, another case edge in the condition nodlel t@ve a value “silver”. This
would be used in an expression too (status ==égiJv The only exception to this
behavior is if an otherwise has been defined fercibndition node. With an otherwise,
there is no value definition as it is used if dier case edges within the condition node
evaluate to false. While an otherwise is not & @ye, it does haveraeNode that

can be retrieved.

Condition
Node Case Edge Case Edge Case Edge
Term Value Value Value
Definition Definition Definition Definition
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For the term definition, the user presentationlmametrieved and used in client
applications. The presentation for the term de@niis typically only a representation
of the left-hand operand (status in our examplé)dwes not contain any placeholders.
For the case edges, a template can be used te deérvalue definition
(TreeConditionValueTemplate ). A template value definition instance
(TemplatelnstanceExpression ) actually holds the parameter values which are use
for execution and can be modified. If an attemph&ie to retrieve the value template
definition for aTreeConditionValueDefinition that was not defined with a
template, a null value will be returned. If a téatp has not been used to define the
value condition, a user presentation can stilldigaved and used in client applications
if it was specified at authoring time.

TheTreeBlock class provides methods that support the following:

* Retrieve the root node of the tree
* Retrieve the condition term definitions for theettdock
* Retrieve the action term definitions for the tréech

The root node of the tree is of typeeNode and from here, navigation of the decision
table can occur. ThieeeNode class provides methods that support the following:

» Determine if a node is an otherwise clause

» Retrieve the parent node for the current tree rfodedition or action
node)

* Retrieve the root node of the tree containing tmeent tree node

ThecConditionNode  class provides methods that support the following:

» Retrieve the case edges

* Retrieve the term definition

* Retrieve the otherwise case

» Retrieve the templates for the value conditionthefcase edges for the
condition node

* Add a condition value based on a template to tlieno

* Remove a condition value based on a template

ThecCaseEdge class provides methods that support the following:

» Retrieve the list of value templates which are lawde for the value
definition

» Retrieve the child node (condition or action node)

» Retrieve the instance of the template definitiosoagted with the value
definition

* Retrieve the value definition directly without rietring the template

» Set the value for the definition to use a spetémplate instance definition
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The TreeConditionTermDefinition class provides methods that support the
following:

* Retrieve the value definition templates definedtha condition node
* Retrieve the user presentation of the conditiomter

The TreeConditionDefinition class provides methods that support the following:
* Retrieve the term definition for the condition node
* Retrieve the condition value definitions for thenddion node from all of
the case edges
* Retrieve the orientation (row or column)

The TreeConditionValueDefinition class provides methods that support the
following:

» Retrieve the specific template instance expressaimed for the value
* Retrieve the user

TheTemplate class provides methods that support the following:
* Retrieve the system ID for the template
* Retrieve the name of the template
* Retrieve the parameters defined for the template
* Retrieve the presentation for the template

The TreeConditionvalueTemplate class provides a method that supports the
following:

» Create a new template condition value instance

The TemplatelnstanceExpression class provides methods that support the following:
* Retrieve the parameters for the template instance
* Retrieve the templat@reeConditionValueTemplate in the case of a

case edge in a decision table) that was used toediéfe instance

Figure 7. Class diagram fortr eeNode and related classes
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«Java Interfaces «Java Interfaces
& TreeBlock O BusinessRuleChangeDetector
COPYRIGHT : Sfring o COPYRIGHT : String
getTreeConditionDefinitions ( ) @ hasChanges ()

getRootNode ()
getTreeAction TermDefinitions ( )

¢ o @~

«Java Interfaces

*USER  ygen 3 BusinessRuleValidateable
o COPYRIGHT : String
¢J'z:|;.ra Intﬁ;&» @ validate [ )
Tree Z]
o COPYRIGHT : String wLSER T i faces
@ getContainingTreeBlock () a
@ isOtherwiseCase [ ) o C'E'ﬂ"f#ge
™ gEtParEntNDdE E :] s = CGPYRIGHT [ Etrlng
™ QEtRDDtNUdE [ :] L] gEtChlldNDdE [ :]
@ getContainingConditionMode ()
@ getValueDefinition { )
@ getUserPresentation ()
@ getValueTemplatelnstance ()
«Java Interfatdse® @ setValueTemphtelnstance ( )
3 ActionNode @ getAvailblevalle Templates [ )
o COPYRIGHT :|String VRS
@ getTreeActions () “l5en
«Java Interfaces
F—— (1] Tmefam]&}%g ValveDefinition
6 Conditionode o COPYRIGHT ; String
> COPYRIGHT : String @ getConditionyalueTemplateInstance ()
@ getCaseEdges () L gEtUSErPrEEEEE%ED»H ()
@ removeConditionValue ( ) «Java Interfaces
@ addConditionValueToThisLevel [ ) | *uUse»* € TemplatelnstanceExpression
@ getTermDefinition ()

o COPYRIGHT : String
@ getParameteryvalues ()

@ getAvailableValueTemplates ( )
@ getOtherwiseCase [ )

PTILES @ getTemplate ()
@ getUserPresentation ()
«Java Interface» @ getExpandedUserPresentation [ )
& TreeConditionTermDefinition FHSEw
o COPYRIGHT : String «Java Interfaces
@ getConditionValueTemplates () 0 Template
@ getlserPresentation ( ) COPYRIGHT : String
“LIsek getMame [ )
getisdx)

getUserPresentation [ )
getDescription ()
getDishlayMame [ )
getParametears [ )
getParameter )

«Java Interfaces
3 TreeConditionDefinition
o COPYRIGHT & Sfring
@ getCondition TermDefinition ( )
@ getConditionValueDefinitions ( )
@ getOrientation ()

22O OO @O

«Java Interfaces
€ TreeConditionValueTemplate

o COPYRIGHT : String
@ creagteTemplateInstanceExpression [ )
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When a new case edge is added to a condition tlogl@eew case edge must use a
template to define the value. For example if a nase edge of “bronze” was to be
added for checking ‘status’, the appropriate temepfereeConditionValueTemplate )
would need to be used to create a new TemplatelcesExpression, setting the
parameter value to “bronze”.

When a new case edge is added, it will also hasreld condition node added to it
automatically. This child condition node will camt case edges which are based on
the case edge definitions that have been definecbindition nodes at that same level.

If templates or hard-coded values are used inedges, they will then be used in the
child condition node’s case edges as well. Thieldundition node that is added
automatically will also have its own child conditioodes created automatically. These
child condition nodes will also have child conditinodes and so on until all levels of
condition nodes have been recreated.

Besides the condition nodes, a decision table aomé specifically tree block, also
contains a level of action nodestonNode ). The action nodes are leaf nodes and
reside at the end of the branch of condition n@atesthe case edges. Should all of
the condition values in a line of case edges resw\true, an action node is reached.
The action node will have at least one actioadaction ) defined. For the action,
there will be a term definition and value definitioJust as with the condition nodes,
the term definition {reeActionTermDefinition ) is the left-hand side of the
expression and the value definitiorefiplatelnstanceExpression ) is the right-hand
side of the expression. For example, for thead#fiit condition nodes which were
checking on the status, there might be actiongtimel the discount. If the condition
was (status == “gold”), the action can be (discdahte = 0.90). For the action the
“discountValue” would be the term definition anett= 0.90” would be the value
definition.

The term definition of a tree action is actuallysdd with other tree actions in other
action nodes. Since every branch of case edgesagan action, the same term
definitions are used. The value definitions howggan be different per tree action and
action node. For example the discountValue faatus of “gold” can be “0.90”;
however the “discountValue” for a status of “sifvean be “0.95".

Action nodes can have multiple tree actions whiateha separate term definition and
separate value definition. For example, if theadist was being determined for a
rental car, besides setting the discountValue,cgualso want to assign a specific
level of car. Another tree action could be credteset the “carSize” term to “full size”
if the status was “gold” as well as set the “distMalue” to “0.90".

The value definition in a tree action can be crd&tem a template

(TreeActionValueTemplate ). The template definition contains an expression
(TemplatelnstanceExpression ) which has the parameters for the expression.
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Besides changing the parameters, the entire vatiittbn can be modified with a new
value definition instance which is created with t#weo template which was defined for
the tree action.

If a value definition is not created with a templat cannot be changed. For client
applications, the user presentation can be usdidjay if it was specified at author
time.

For term definitions in tree actions, if a usergergation has been specified, it can also
be used by client applications.

When a new case edge is added to a condition matitha different child condition
nodes are created, action nodes will also be aeatalike the child condition nodes
and case edges which are created based on théidefof the case edges already
defined for that level, action nodes do not autarady inherit an existing design.
Only empty placeholder TreeActions are createthénaction node. A template
(TreeActionValueTemplate ) must be used to complete the action definition by
creating a TemplatelnstanceExpression for at le@sterm definition for the action
node. Until the tree action is set witltenplatelnstanceExpression , the tree action
will have null values specified for theer presentation val@ndtemplate instance value

When creating a new condition that results in mewsnNodes , the action nodes will
be added to the right of existing actions for tineniediate parent condition node. For
example if a status of “ruby” is added to the decigable and should have a specific
discount, the condition to check the status is dddehe right of “gold”, “silver”, and
“bronze”. The action node for the discount forbyti will be added to the right of the

action nodes that correspond to the “gold”, “silvemd “bronze” case edges.

When setting new tree actions for action nodeslgorithm that looks to the right-
most action node at the lowest case edge will mettug action node with an empty tree
action. The tree action can also be checked tiaisi null values for théser presentation
value andtemplate instance value . Once the tree action is obtained, it can be set
with the correct instance offaeeActionValueTemplate.
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Action Action
Node Node
Tree Action Tree Action
Term Value Term Value
Definition Definition Definition Definition
Tree Action Tree Action
Term Value Term Value
Definition Definition Definition Definition

TheActionNode class provides a method that supports the follgwin

* Retrieve a list of the defined tree actions

TheTreeAction

* Retrieve a list of the available value templatefinge for the tree action

* Retrieve the term definition
» Retrieve the value template instance defined fertite action

* Retrieve the user presentation for the value ilae template was not

used

class provides methods that support the following:

» Check if the action is a SCA service invocatisndueNotApplicable

The TreeActionTermDefinition

method)
Replace the value template instance with a nevamest

class provides methods that support the following:

Retrieve the user presentation for the term va&fanition
Retrieve a list of the value templates availabletie tree action
Check if the action is a SCA service invocatiamermNotApplicable
method)

TheTemplate class provides methods that support the following:

Retrieve the system ID for the template
Retrieve the name of the template
Retrieve the parameters defined for the template
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» Retrieve the presentation for the template
The TreeActionvalueTemplate class provides a method that supports the follgwin
* Create a new value template instance from the &mmplefinition

The TemplatelnstanceExpression class provides methods that support the
following:

» Retrieve the parameters for the template instance
» Retrieve the templat@rgeActionValueTemplate in the case of a tree
action in a decision table) which was used to @efire instance

Figure 8. Class diagram fortr eeAct i on and related classes

«Java Interfaces
O BusinessRuleChangeDetector

+ COPYRIGHT : 5tring
@ hasChanges ()

«Java Interface»
€ TreeAction

o COPYRIGHT : String

@ getTermDefinition ( )

@ isValueMotapplicable ()

@ getValueTemnplatelnstance ()

- «Java Interfaces
@

o

# setValueTermplateInstance () -
BusinessRuleValidateable
» getAvailableValueTemplates () PCGPYRIGHT - String

# getValueUserPresentation [ ) : 3
Usew cuses @ validate ()

«Java Interfaces
9 TreeActionTermDefinition
» COPYRIGHT : 5tring
@ getlserPresentation ( )
@ getValueTemplates ()
& isTermMotApplicable ()

«Java Interfaces
) TemplatelnstanceExprassion
o COPYRIGHT : Sftring
@ getParametervalues ()
@ getTemplate ()
& getUserPresentation ()
@ getExpandedUserPresentation [ )
w5

wlsen

«Java Interface»
& TreeActionValueTemplate
«Java Interface»

o COPYRIGHT : String € Template
@ createTemplatelnstanceBExpression ) o COPYRIGHT : String

@ getMame ()

@ getld ()

@ getUserPresentation ()
@ getDescription ()
o
o
o

# getDisplayMName [ )
» getParameters [ )
» getParameter [ )
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The definition of an init rule for a decision talit¢lows the same structure as a rule in
a rule set. The init rule can be defined withrapitate
(DecisionTableRuleTemplate ).

If an init rule was not created at authoring timhean not be added once the rule is
deployed.

TheRule class provides methods that support the following:
* Retrieve the name of the rule
* Retrieve the user presentation for the rule
» Retrieve the user presentation for the rule withdiferent parameters for
the rule filled in
TheDecisionTableRule  class provides a method that supports the follgwin

* Retrieve the tree block containing the init rule

TheDecisionTableRuleTemplate class provides a method that supports the
following:

» Retrieve the decision table containing the template

Figure 9. Class diagram forDeci si onTabl eRul e and related classes
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«Java Interfaces «Java Interfaces
) DecisionTable ) BusinessRufeChangeDeatector
o COPYRIGHT : Sfring o COPYRIGHT : String
@ getInitRule () @ hasChanges ( )
@ getIntTemplate ()
@ getTreeBlock () «Java Interface»
D Rule
«Java Interfaces o COPYRIGHT : String

getMame ()

getDisplayMame ( )

setDisplayMame ()
isDisplayMameSynchronized ToMame ()
setDisplayMamelsSynchronzed ToMame ()
getDescription ( )

setDescription ()

getUserPresentation [ )
getExpandedUserPresentation ()

) RuleTemplate
o COPYRIGHT : String | *4s&*

wlse®
wLsew

«Java Interfaces
3 DecisionTableRuwleTemplate

o COPYRIGHT : String
@ getParentDecisionTable ()

«Java Interfaces
) BusinessRuleValidateable
«Java Interface» = —
@ DecisionTableRule C?-EYRIGHT : String
o COPYRIGHT : String S
@ getParentTreeBlock ()

«Java Interfaces
& DecisionTableTemplatelnstanceRule

o COPYRIGHT : String
@ getParentTreeBlock ()

2.7 Templates and Parameters

Templates in rule sets and decision tables areduzf§ef a common definition.
Templates have parameters and a user presentdtentemplate parameter values are
defined to allow for changes to be made to the oulee it has been deployed. The user
presentation value provides a string value whighlmaused for displaying the rule and
different parameters in a user-friendly mannere Tiker presentation, which is a string,
has placeholders to allow for the different par@nealues to be replaced and
displayed correctly. The placeholders are in trenat {<parameter index>}. For
example, if the presentation string for the inleris “Base discount is {0} %", the
placeholder {0} could be substituted with the paesen value. The presentation string
cannot be changed for the rule or the templatentiein. The placeholder values
however, can be modified with the parameter vainesclient application per the
definition of the template. The different temptateclude a convenience method
(getExpandedUserPresentation) that returns a stimch has all of the parameter
values correctly placed in the string.
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All parameter values have a specific data type,dw@wvwhen retrieving and setting a
parameter value, a string object is used. Thenpetex value can be treated as string
when substituting the value into the user presemtand also when setting the
parameter with a new value. The parameter is atew¢o the correct data type at
runtime in order to correctly issue the rule ate@smsn time. During validation, the
parameter value will be compared to the data tgpedure it is correct. For example,
if a parameter is of typgolean and is set to “T”, validation will not recognizeis
value and will return a problem.

In the template definition, the parameter valuesloarestricted by constraints. The
constraints can be defined as a range or an entiarerd he constraints for the
parameter will be enforced when the rule is vaédatlf a template was not used to
define the value definition, only a user preseatatill be available. A value
definition can not have both a template and a psesentation. Should a template be
used, the presentation from the template defini8dhe only presentation which is
available.

TheTemplate class provides methods that support the following:

* Retrieve the template ID

* Retrieve the name

* Retrieve the parameters

* Retrieve the user presentation

ThepParameter class provides methods that support the following:
* Retrieve the parameter name
* Retrieve the parameter data type
» Retrieve the constraint for the parameter
* Retrieve the template defining the parameter
» Create a parameter value
TheParametervalue  class provides methods that support the following:

* Retrieve the parameter name
* Retrieve the parameter value
» Set the parameter value

Figure 10. Class diagram fortenpl at e and Par amet er and related classes
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«Java Interface:
€ Template
COPYRIGHT : Sfring
getMame ( )
getld ( )
getlserPresentation [ ) «Java Interfaces
getDescription ( ) ) Constraint

getDisplaylame ( ) o COPYRIGHT : String
getParametears ()

getParameter ()

RS

' EEXREEEIE

wLsew

«Java Interfaces

€9 Parameter
COPYRIGHT : Sfring
getMame ()
getDescription ( )
getDisplayMarme ( )
getDataType ()
getConstraint ( )
getDefiningTemplate ( )
createParametervalue ()

wpsen <Use®

«Java Interfaces «Java Interfaces
9 ParameterValue 9 BusinessRuleValidateable
o COPYRIGHT : Sfring o COPYRIGHT : Sftring
@ getParameter ( ) @ validate ()
@ getValue ()
& setValue ()

2.8 Validation

Many of the main objects have a validate methoctwhilows for the artifacts to be
checked for correctness and completeness priautlibghing the artifacts. The
validation that occurs when making changes thrabghAPI classes is only a proper
subset of the overall validation that occurs dusegviceDeploy or when editing the
artifacts in WebSphere Integration Developer. Taidue to the constraints that are
already placed on the business rule group in Ingitvhich aspects are editable at
runtime. The user of the classes can validatdtiseness rule group selection table,
rule set or decision table whenever it is needeel lle group component itself is not
editable at runtime). When a business rule groyguigished the rule group selection
table, rule sets and decision tables will be védiddefore being published to the
repository.
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If the artifacts are invalid, a ValidationExceptiall be thrown with a list of the
validation problems. The different validation pleros are documented in the
Exception Handlingection.

2.9 Tracking Changes

For all objects, aasChanges method is available to check if there have begn an
modifications which have occurred to the object any containing objects. This
method can be used to check for changes and oblispwa business rule group if it
has items which changed.

2.10 BusinessRuleManager

TheBusinessRuleManager ~ class is the main class for working with the basgrule
groups, rule sets and decision tables. BisnessRuleManager has methods which
allow for retrieving business rule groups by nataeget namespace, or custom
properties. It also has a method for publishingnges which have been made to
business rule groups, rule sets, or decision tables

TheBusinessRuleManager  class provides methods that support the following:

* Retrieve all of the business rule groups

» Retrieve business rule groups of a specific tangatespace

* Retrieve business rule groups of a specific name

» Retrieve business rule groups of a specific nandetanget namespace
» Retrieve business rule groups which contain a fipguioperty

» Retrieve business rule groups which contain spepifperties

e Publish business rule groups

Figure 11. Class diagram foBusi nessRul eManager and package
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«]ava Packages»
H# com.ibm.wbiserver.brules.mgmt

«Java Class#
{3 BusinessRuleManager

& getBusinessRulaGroups ()

& getBRGSBYTHS ()

& getBRGsByMame [ )

& getBRGsByTHSAndMame ()

& getBRGsBySingleProperty ()

& getBRGsByProperties )

@ publish (

“lI5em

2.10.1 Rule Group Component Query

The rule group component can have user definedeptiep (name/value pairs) that can
be used to narrow the list of business rule graapsned from the class. The fields
that can be used in the query and in any combimatie as follows:

* Business rule group component target name space
* Business rule group component name

e Property name

e Property value

Each property name can only be defined once pendéssrule group component.

The query function supported by this class is alssnaset of the full SQL language.
The user does not provide the SQL statement, blerarovides the values as
parameters for a single property or a tree streatontaining the information for a
multi-property query in the form of nodes. There logical operator nodes and
property query nodes which all implement @eeryNode interface. The logical
operator nodes specify the boolean operators (AD®, NOT). These are created
through theQueryNodeFactory . As part of the creation of these logical oparato
nodes, the left and right hand sides of the opermatest be specified with additional
QueryNode classes. These nodes can either be a propenty goee or another logical
operator node. If a property query node is pagsedl| contain the property name,
value and operator (EQUAL (==), NOT_EQUAL (!=), LK or NOTLIKE). The
overall QueryNode is parsed by the class and aygsgrerformed on the underlying
data in persistent storage.

Wildcard searches are supported when the LIKE aD@INKE operators are used.
Both the ‘%’ and ‘_’ characters are supported itdeard searches.
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The ‘%’ character is used when there are an ifinitmber of characters which are not
known or should not be considered when searchiay.example if a search was to be
performed for all business rule groups that hapeogerty with a name of Department
and value that begins with “North”, the value wobkl specified as “North%”.

Another example, suppose that all Departments avithlue ending in “Region” was
desired. The value would be “%Region”. The ‘Y%addcter can also be used in the
middle of a string. For example, if there were hass rule groups with properties that
had values of “NorthCentralRegion”, “NorthEastRetgicand “NorthWestRegion”, a
value of “North%Region” could be specified.

The ‘_’ character is used when there is a sing&atter which is unknown or should
not be considered when searching. For exampdeséarch for all business rule groups
with Department properties with values of “Dept1thdy “Dept2North”,

“Dept3North”, and “Dept4North” was desired, a vabfé¢'Dept_North” could be
specified and all 4 of the business rule grouph tiese properties will be returned.
The ‘_’ character can be used multiple times ieash value with each instance
indicating a single character to ignore. The haracter can be used at the beginning
or end of a value. For example if two charactessevto be ignored in a value, two *_’
could be used such as “Dept__outh”.

In order to treat ‘%’ and ‘_’ as literal charactarsd not wildcards a ‘' escape character
must be specified preceding the ‘%’ or *_’. Fomaxle if the property name was
“%Discount”, in order to use this in a query, “\%sbount” would need to be specified.
If the ‘\' character is to be used as a literalrelcéer, another ‘' escape character must
be used such as “Orders\\Customer”. If a singleharacter is found without a

following ‘%’, * ', or ‘\', an lllegalArgumentExcepon will be thrown.

Wildcard characters can only be used on the lefdlsde (property value). Wildcard
characters can not be used in property name.

During searches on the value of a specific proparty search for values which do not
match a property, the absence of a property cahseartifact to be ignored from
consideration in the search. For example, if tlaeee3 business rule groups (A, B, and
C) and only two (A and B) have a property namedg&ément” with different values
(“Accounting” and “Shipping” respectively) a searfch all business rule groups which
do not have a “Department” property of “Accountingll only return the business rule
group which has the “Department” property definetidoes not equal “Accounting”
(business rule group B). The business rule gr@)phich does not have the
“Department” property, will not be returned asdaes not have the property defined in
any way.

When using properties for searching, there arespeaxial properties named
IBMSystemName andl BMSystemTar getNameSpace which can be used for searching
based on the name and namespace of an artifdesevalues can also be retrieved
with thegetName andgetTargetNameSpace methods.
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The class supports the following methods for query:
List get BRGsByTNS (string tNSName, Operator op, int skip, int
threshold)

List get BRGByNane(string Name, Operator op, int skip, int threshold)

List get BRGsBy TNSAndNane (string tNSName, Operator, tNSOp, string
name, Operator
nameOp, int skip, int threshold)

List get BRGsBySi ngl ePr operty (string propertyName, string
propertyValue, Operator op, int skip, int threshold )

List get BRGsByProperti es (QueryNode queryTree, int skip, int
threshold)

The ‘skip’ and ‘threshold’ parameters provide tisemthe capability of fetching a
partial result list up to the specified thresh@dvalue of zero for both of these
parameters will return the full result list. Thegor is not maintained in the result set
from a query call. If a skip value is used, ipassible that additions or deletions could
have been made to the result set such that a sudrgegquest will return business rule
groups which were in an earlier result set.

Figure 12. Class diagram forQuer yNodeFact or y and related classes
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«Java Class#
(3 QueryNodeFactory
COPYRIGHT : Sfring
PROPERTY MAME TARGET MNAME_SPACE : 5tring
PROPERTY _MAME _MAME : String
PROPERTY _MAME _DISPLAY MAME : String
PROPERTY _MAME __WVERSION : Sfring

N NN NN IR

createPropertyQueryMode ()
createPropertylsDefinedQueryNode ()
createAndNode ()
createAndNode () wLISEn F—
createAndiode () CeERE JEETEEE
create0riode [ o Fmperty@ueryﬂade
@ create0riode o COPYRIGHT : String
@ createOriode @ getPropertyName ( )
@ createNotNode [ ) ® getQueryOperator ( )
@ getPropertyValue ()
SR «hser eer
«Java Interfaces «Java Interfaces «Java Interfaces
3 NotNode «user 3 Apndiode 0 PropertyIsDefinedQueryNode
o COPYRIGHT : 5tring o COPYRIGHT : 5tring o COPYRIGHT : 5tring

Te getPropertyMame ()

«Java Interface»

i OrNode
o COPYRIGHT : 5fring «Java Interfaces «Java Interfaces
3 Logicaloperatorode 0 QueryNode
o COPYRIGHT : String o COPYRIGHT : String

@ getSubModes ()

The nodes in the tree allow the user to specilgaach expression using the boolean
operators, wild cards (% and escape) and the prdpaiue pair. The operator is only
valid for the values, the operator for the propéstglways equals (==).

2.10.2 Publishing

Publishing of business rule changes is done dbikeess rule group component level.
The user can publish 1...n business rule group coemienBefore a publish operation
is performed, a validate action is performed onkthginess rule group and the different
objects contained in the business rule group (diperaelection table, rule sets,
decision table, and so on). Each publish requdkbagur within a single transaction
and if any exceptions are encountered during véddidar database publishing the
transaction is rolled back and no changes for arsyniess rule group are published to
the repository. This allows changes that are deg@noh each other within a single
component (for example, operation selection tabtearule set) or dependencies
between components to occur within one atomic djpera
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At publishing time, a check will be made to insthrat the items which are to be
published have not been changed by another traosacto reduce the possibilities of
a conflict, the publish method will give the uslee &bility to choose to publish all
artifacts whether they are changed or not or dmbge artifacts that were changed
within the business rule group. The default behawiti be to publish all artifacts. If
the option is set to publish all artifacts and &eotransaction had changed the artifacts
in the meantime, @hangeConflictException will be thrown. Specifying to only
publish those artifacts which have changed wilueedthe chance of conflict.
Publishing only those artifacts that were changaddcresult in two users pushing
changes to the repository for two different arti$awithin a business rule group (for
example, two rule sets) which could introduce inpatible changes within the
business rule group. Because this potential sotiathis option should be used with
caution.

2.11 Exception Handling

Exceptions can occur when validation is called mmuifact or when an artifact is
published. When a validation error occurs,\th@lationException is thrown with a
list of problems. If there is a problem during psiing due to another transaction
publishing the same artifactscaangeConflictException is thrown. Anytime
another transaction is detected as changing dadyrtiheChangeConflictException
exception is thrown.

There is aystemPropertyNotChangeableException which is thrown if a property
which duplicates a system property name is attetnjotée changed. System
properties cannot be changed.

There is ahangesNotAllowedException which is thrown if a set operation is
attempted on an artifact as it is being published.

Figure 13. Class diagram foBusi nessRul eManagenent Except i on and related
classes
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«Java Class#

(9 BusinessRuleManagementException

o COPYRIGHT : String

& seriglVersionUID : long

@ BusinessRuleManagementException ( )

@ BusinessRuleManagementException ( )
()
()

@ BusinessRuleManagementException
@ BusinessRuleManagementException

«Java Class# «Java Classe
(3 validationException (® ChangeConflictException
o COPYRIGHT : Sfring o COPYRIGHT : Sfring
o serialVersionUID : long o seriaVersionUID : long
@ ValidationException () @ ChangeConflictException ( )
& getProblems () @ ChangeConflictException ( )
@ ChangeConflictException ( )
@ ChangeConflictException ( )

2.11.1 Business Rule Group Problems

Problems which can occur when a business rule geoualidated or an attempt to
publish the business rule group is made and aqguoati the business rule group is not
valid.

21111 ProblemBusRuleNotInAvailTargetList

Problem that occurs when a rule is specified asléfi@ult business rule for an
operation selection table but the rule artifactosin the list of available targets for that
operation. A valid business rule from the lisawhilable targets on the operation
should be specified to avoid this problem.

21112 ProblemDuplicatePropertyName

This problem occurs when a property is attemptdaetoreated which is a duplicate of
a system or user-defined property on a businessggrolup. A unigue property name
should be used to avoid this problem.

2.11.1.3 ProblemOperationContainsNoTargets

Problem that occurs when an operation does not &dakfault rule destination or any
scheduled rule destinations set. The operationldhae set with at least one rule
destination as either the default or at a schedideglto avoid this problem.

21114 ProblemOverlappingRanges

Problem that occurs when an operation selectioordetas a start date or end date
which overlaps with the range of another operasielection record start date and end
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date. This overlap in date ranges prevents theéss rule runtime from finding the
correct rule destination to invoke. The start datend date of the other operation
selection records for an operation should be chietkénsure there is not an overlap to
avoid this problem.

2.11.1.5 ProblemStartDateAfterEndDate

This problem occurs when the start date for anaipmr selection record is after the
end date for that selection record. This probdam occur for any operation selection
record except the default record which does notlzastart date or end date. Specify a
start date after the end date on an operationtgeieecord to avoid this problem

2.11.1.6 ProblemTargetBusRuleNotSet

Problem that occurs when an operation selectioorddtas a rule specified which is
not in the list of available target rules. A rflem the available target list should be
specified to avoid this problem.

2.11.1.7 ProblemTNSAndNameAlreadylnUse

Problem that occurs when a new business rule &extevith a target name space and
name which is already in use by a rule set or decisble. A check is done on all rule
sets and decision tables associated with the dustesiness rule group as well as any
rule artifact stored in the repository. A diffet¢éarget name space or name should be
used to avoid this problem.

2.11.1.8 ProblemWrongOperationForOpSelectionRecord

Problem that occurs when a new operation seleotioord is added to an operation
selection record list and the operation of the nesord does not match the operation of
the records in the list. A new operation shouldteated using the
newOperationSelectionRecord method on the correct operation selection redetd |
object to avoid this problem.

2.11.2 Rule set and Decision Table Problems

2.11.2.1 ProbleminvalidBooleanValue

Problem that occurs when a parameter for a rul@lmin a rule set or an action value
or condition value in decision table receives &edént value than “true” or “false” for

a parameter of type Boolean. Examples of incopacameter values would be “T” or
“F". Use values of “true” or “false” when workingith a parameter of type Boolean to
avoid this problem.

2.11.2.2 ProblemParmNotDefinedinTemplate

Problem that occurs when a value is specified tengplate parameter and the
parameter is not defined in the list of valid paesens for the template. The parameters
should be checked prior setting in the templateah occur for RuleTemplate,
TreeActionValueTemplate, or TreeConditionValueTesplemplates.
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2.11.2.3 ProblemParmValueListContainsUnexpectedVaki

Problem that occurs when valid parameters are gagitle a template, however, there
are too many parameters for the parameter. Thdauof parameters should be
reduced. It can occur for RuleTemplate, TreeAdfmineTemplate, or
TreeConditionValueTemplate templates.

2.11.2.4 ProblemRuleBlockContainsNoRules

This problem occurs when all rules in a rule block rule set are removed and the rule
set is attempted to be validated or published. rliteblock in a rule set must have at
least one rule.

2.11.2.5 ProblemTemplateNotAssociatedWithRuleSet

Problem that occurs when a rule is attempted tadoked to a rule set and the rule was
created with a template which is not defined withttrule set. When creating a new
rule, a template which has been defined in theseteshould be used to avoid this
problem.

2.11.2.6 ProblemRuleNameAlreadylnUse

Problem that occurs when a rule is attempted tadaed to a rule block in a rule set
and it has the same name as an existing rule irutedlock. The names of the rules
should be checked prior to adding a new rule tacatros problem.

2.11.2.7 ProblemTemplateParameterNotSpecified

This problem occurs when a parameter is not incdwideen a template is updated for a
rule in a rule set or action or condition valuaidecision table. All parameters for a
template should be specified to avoid this problem.

2.11.2.8 ProblemTypeConversionError

This problem occurs when a parameter for a tempkeot be converted to the
appropriate type All parameters are treated aggstibjects and then converted to the
parameter type (boolean, byte, short, int, loragtfland double). If the parameter
value string cannot be converted to the specifipd for this parameter, then this error
occurs. To avoid this problem, a string that carcdnverted to the parameter’s type
(boolean, byte, short, int, long, float, and dolisleould be specified.

2.11.2.9 ProblemValueViolatesParmConstraints

This problem occurs when a parameter is not wittnenumeration or range of values
which have been defined within the template fot femameter. This problem can
occur for parameters restricted with enumerationmsuages in rule templates in a rule
set or action value or condition value templates @ecision table. A value which is
within the enumeration should be used to avoidpghiblem.

2.11.2.10 ProbleminvalidActionValueTemplate

Problem that occurs when a template instanceasated to be set on the value
definition in a tree action but the correspondiagplate is not available to that tree
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action. Use the correct template to create a v@ddi@ition in a tree action in order to
avoid this problem.

2.11.2.11 ProbleminvalidConditionValueTemplate

Problem that occurs when a template instanceasnatied to be set on the condition
definition in a case edge but the correspondingtata is not available to that case
edge. Use the correct template to create a condigfinition in a case edge in order to

avoid this problem.

2.11.2.12 ProblemTreeActionisNull
This problem occurs when a new condition valugesited and an action is not set with
a template instance. Using a template from théoAblode, create a new template
instance and set it in the list ©feeAction  s.

2.12 Authorization
The classes do not support any level of authodmatit is up to the client application
using the classes to add its own form of authdonat
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3.0 Examples

A number of examples are provided that show howdtfierent classes can be used to
retrieve business rule groups and to make modibicatto rule sets and decision tables.
The examples are provided in a project interchdihg€ZIP) that can be imported into
WebSphere Integration Developer where they canrdeded and reused.

The project interchange contains a number of ptejec

BRMgmtExamples — Module project with business ralggacts that are used in the
various examples.

BRMgmt — Java project with the examples locatethéen
com.ibm.websphere.sample.brules.mgmt package.

BRMgmtDriverWeb — Web project with interface foremuting the samples.

The examples are also provided as an EAR file (BRkExamples.ear) that can be
issued once after installed into WebSphere Prdsesger. A Web interface is
provided with the examples. The Web interfaceuippsely simple as the examples
focus on using the classes to retrieve artifacekeanimodifications, and publish
changes. Itis not meant to be a high-functiomep interface. The classes can
however, be easily used to build robust Web int&$eor used in other Java
applications focused on modifying the businessstule

The example application can be installed on Webf&pReocess Server v6.1 and the
index page can be accessed at:

http://<hosthame>:<port>/BRMgmtDriverWel§For example,
http://localhost:9080/BRMgmtDriverWeb/

As the examples are issued, changes will be matieetaule artifacts. If all examples
are issued, the application will need to be rellesigo see the same results for all
examples again.

The examples are explained in detail with comptede samples as well as the result
as displayed in a Web browser.

A number of additional classes were created inraperform common operations
and assist with displaying the information withine texample Web application. See the
appendix for more information on tRermatter ~ andRuleArtifactUtility ¢ lasses.

To fully understand these examples, a study otlifierent artifacts within WebSphere
Integration Developer will greatly help.
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3.1 Example 1: Retrieve and print all business r& groups

This example will retrieve all business rule groaps print out the attributes, the
properties, and the operations for each businésgraup.

package com.ibm.websphere.sample.brules.mgmt;

import java.util.lterator;
import java.util.List;

For the business rules management classes, beoause those classes in the
com.ibm.wbiserver.brules.mgmt package and not dheibm.wbiserver.brules
package or other package. These other packagés dBM internal classes.

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;
import

com.ibm.wbiserver.brules.mgmt.BusinessRuleManagemen tException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager,;

import com.ibm.wbiserver.brules.mgmt.Operation;
import com.ibm.wbiserver.brules.mgmt.Property;
import com.ibm.wbiserver.brules.mgmt.PropertyList;

public class Examplel {

static Formatter out = new Formatter();
static public String executeExamplel()

{
try

out.clear();
The BusinessRuleManager class is the main clagtrteve business rule groups and
to publish changes to business rule groups. Tiisides working with and changing
any rule artifacts such as rule sets and decisibies. There are a number of methods
on the BusinessRuleManager class that simplifyet@éeval of specific business rule
groups by name and namespace and properties.

/I Retrieve all business rule groups
List<BusinessRuleGroup> brgList = BusinessRuleManag er
.getBusinessRuleGroups(0, 0);

Iterator<BusinessRuleGroup> iterator = brgList.iter ator();
BusinessRuleGroup brg = null;

/I Iterate through the list of business rule groups

while (iterator.hasNext())

{
brg = iterator.next();
/I Output attributes for each business rule group
out.printinBold("Business Rule Group");
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The basic attributes of the business rule groupbearetrieved and displayed.

out.printin("Name: " + brg.getName());
out.printin("Namespace: " +
brg.getTargetNameSpace());
out.printin("Display Name: " +
brg.getDisplayName());
out.printin("Description: " + brg.getDescription()) ;
out.printin("Presentation Time zone: "
+ brg.getPresentationTimezone());
out.printin("Save Date: " + brg.getSaveDate());

The properties for the business rule group canlads@trieved and modified.

PropertyList propList = brg.getProperties();

Iterator<Property> proplterator =
propList.iterator();

Property prop = null;

/I Output property names and values
while (proplterator.hasNext())

prop = proplterator.next();
out.printin("Property Name: " +
prop.getName());
out.printin("Property Value: " +
prop.getValue());

}

The operations for the business rule group arealadable and are the way to retrieve
the business rule artifacts such as rule sets ecididn tables.

List<Operation> opList = brg.getOperations();

Iterator<Operation> oplterator = opList.iterator();
Operation op = null;

/I Output operations for the business rule group
while (oplterator.hasNext())

op = oplterator.next();
out.printin("Operation: " + op.getName());

out.printin("");

} catch (BusinessRuleManagementException e)

{
e.printStackTrace();

out.printin(e.getMessage());
}

return out.toString();

Page 44 of 157



Web browser o

© Copyright IBM Corporation 2008 All rights resedre

utput for example 1.

Executing examplel

Business Rule Group
Name: ApprovalValues
Namespace: http://BRSamples/com/ibm/websphere/sdbnples

Display Name:

Description: nul

Presentation Ti

ApprovalValues
I
me zone: LOCAL

Save Date: Sun Jan 06 17:56:51 CST 2008

Property Name

Property Value:

Property Name
Property Value
Property Name
Property Value
Property Name
Property Value
Property Name
Property Value
Property Name

Property Value:

: IBMSystemVersion

6.1.0

: Department

Accounting

: RuleType

regulatory

- IBMSystemTargetNameSpace
http://BRSamples/com/ibm/websplsamaple/brules
: IBMSystemName
ApprovalValues

: IBMSystemDisplayName
ApprovalValues

Operation: getApprover

Business Rule
Name: Configu
Namespace: ht
Display Name:
Description: nu
Presentation Ti

Group

rationValues
tp://BRSamples/com/ibm/websphere/sdbnples
ConfigurationValues

Il

me zone: LOCAL

Save Date: Sun Jan 06 17:56:51 CST 2008

Property Name
Property Value
Property Name
Property Value
Property Name
Property Value
Property Name
Property Value
Property Name
Property Value
Property Name
Property Value

: IBMSystemVersion

:6.1.0

: Department

: General

: RuleType

. messages

: IBMSystemTargetNameSpace
. http://BRSamples/com/ibm/websplsamaple/brules
: IBMSystemName

: ConfigurationValues

: IBMSystemDisplayName

: ConfigurationValues

Operation: getMessages
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Business Rule Group

Name: DiscountRules

Namespace: http://BRSamples/com/ibm/websphere/sdbnples
Display Name: DiscountRules

Description: null

Presentation Time zone: LOCAL
Save Date: Sun Jan 06 17:56:51 CST 2008

Property Name:

Department

Property Value: Accounting

Property Name:
Property Value:
Property Name:
Property Value:
Property Name:
Property Value:
Property Name:
Property Value:
Property Name:
Property Value:

IBMSystemVersion

6.1.0

RuleType

monetary

IBMSystemTargetNameSpace
http://BRSamples/com/ibm/websplsamaple/brules
IBMSystemName

DiscountRules

IBMSystemDisplayName

DiscountRules

Operation: calculateOrderDiscount
Operation: calculateShippingDiscount
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3.2 Example 2: Retrieve and print business rule gups, rule sets and
decision tables

Besides the function in example 1, this examplé priht out the selection table for
each operation and then the default business ag@nation (either rule set or decision
table) and the other business rules scheduledhéooperation. It prints out both rule
sets and decision tables.

The majority of the example is the same, but preditbr completeness.

i mport java.util.lterator;
i mport java.util.List;

i mport com.ibm.wbiserver.brules.mgmt.BusinessRule;

i mport com.ibm.wbiserver.brules.mgmt.BusinessRuleGroup;

i mport com.ibm.wbiserver.brules.mgmt.BusinessRuleManageme ntException;
i mport com.ibm.wbiserver.brules.mgmt.BusinessRuleManager;

i mport com.ibm.wbiserver.brules.mgmt.Operation;

i mport com.ibm.wbiserver.brules.mgmt.OperationSelectionRe cord;

i mport com.ibm.wbiserver.brules.mgmt.OperationSelectionRe cordList;
i mport com.ibm.wbiserver.brules.mgmt.Property;

i mport com.ibm.wbiserver.brules.mgmt.PropertyList;

i mport com.ibm.wbiserver.brules.mgmt.query.QueryOperator;

i mport com.ibm.wbiserver.brules.mgmt.ruleset.RuleSet;

public cl ass Example2

{

st ati ¢ Formatter out = newFormatter();

static public String executeExample2()

{
try

out.clear();

A specific business rule group is retrieved by néonehis example.

/I Retrieve all business rule groups

List<BusinessRuleGroup> brgList = BusinessRuleManag er
. get BRGsBy Nane("DiscountRules",
QueryOperator. EQUAL, 0, 0);

Iterator<BusinessRuleGroup> iterator = brgList.iter ator();

BusinessRuleGroup brg = nul | ;

/I Iterate through the list of business rule groups

whi | e (iterator.hasNext())

{
brg = iterator.next();
/I Output attributes for each business rule group
out .printinBold("Business Rule Group");

Page 47 of 157



© Copyright IBM Corporation 2008 All rights resedre

out .printin("Name: " + brg.getName());
out .printin("Namespace: " +
brg.getTargetNameSpace());
out .printin("Display Name: " +
brg.getDisplayName());
out .printin("Description: " + brg.getDescription());
out .printin("Presentation Time zone: "

+ brg.getPresentationTimezone());
out .printin("Save Date: " + brg.getSaveDate());

PropertyList propList = brg.getProperties();

Iterator<Property> proplterator =
propList.iterator();

Property prop = nul | ;

/I Output property names and values
whi | e (proplterator.hasNext())

prop = proplterator.next();

out .printin("Property Name: " +
prop.getName());

out .printin("Property Value: " +
prop.getValue());

}

For each operation, a selection table has a lidteotlifferent rule artifacts and the
schedule on when they are active. A default bgsimele can be specified for each
operation. There is no requirement that a defauginess rule be specified or that there
is a scheduled business rule, however there must lbast a default business rule or
one scheduled business rule. Because of this sijtge best to check fawll  before
using the default business rule or check the dizleen

OperationSelectionRecordList

List<Operation> opList = brg.getOperations();

Iterator<Operation> oplterator = opList.iterator();
Operation op = nul | ;
out .printin(");
out .printinBold("Operations");
/I Output operations for the business rule group
whi | e (oplterator.hasNext())
{
op = oplterator.next();
out .printBold("Operation: ");
out .printin(op.getName());

/I Retrieve the default business rule for the
operation

BusinessRule defaultRule =
op.getDefaultBusinessRule();

/I'If the default rule is found, print out the
business rule

/I using the appropriate method for rule type
i f (defaultRule != nul )
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out .printinBold("Default Destination:");

The default business rule is of typeleSet or DecisionTable  and can be cast to the
correct type in order to process the rule artifact.

i f (defaultRule i nst anceof RuleSet)
out .printin(RuleArtifactUTtility. pr
i nt Rul eSet (defaultRule));

el se
out .print(RuleArtifactUtility. prin
t Deci si onTabl e(defaultRule));

}

OperationSelectionRecordList
opSelectionRecordList = op
.getOperationSelectionRecordList()

Iterator<OperationSelectionRecord>
opSelRecordIterator = opSelectionRecordList
.iterator();

OperationSelectionRecord record = nul | ;

The OperationSelectionRecord is composed of treeanifact and the schedule on
when the rule artifact is active.

whi | e (opSelRecordlterator.hasNext())

{
out .printinBold("Scheduled
Destination:");
record = opSelRecordlterator.next();

out .printin("Start Date: " +
record.getStartDate()
+"-End Date: " +
record.getEndDate());
BusinessRule ruleArtifact = record
.getBusinessRuleTarget();

i f (ruleArtifact i nst anceof RuleSet)
out .printin(RuleArtifactUTtility. pr
i nt Rul eSet (ruleArtifact));

el se
out .print(RuleArtifactUtility. prin
t Deci si onTabl e(ruleArtifact));

}

out .printin("");
} cat ch (BusinessRuleManagementException e)

{
e.printStackTrace();

out .printin(e.getMessage());
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return out .toString();

Web browser output for example 2.
Executing example2

Business Rule Group

Name: DiscountRules

Namespace: http://BRSamples/com/ibm/websphere/sdbnples
Display Name: DiscountRules

Description: null

Presentation Time zone: LOCAL

Save Date: Sun Jan 06 17:56:51 CST 2008

Property Name: Department

Property Value: Accounting

Property Name: IBMSystemVersion

Property Value: 6.1.0

Property Name: RuleType

Property Value: monetary

Property Name: IBMSystemTargetNameSpace

Property Value: http://BRSamples/com/ibm/websplsamraple/brules
Property Name: IBMSystemName

Property Value: DiscountRules

Property Name: IBMSystemDisplayName

Property Value: DiscountRules

Operations

Operation: calculateOrderDiscount

Default Destination:

Rule Set

Name: calculateOrderDiscount

Namespace: http://BRSamples/com/ibm/websphere/sdbnples

Rule: CopyOrder

Display Name: CopyOrder

Description: null

Expanded User Presentation: null

User Presentation: null

Rule: FreeGiftInitialization

Display Name: FreeGiftlnitialization

Description: null

Expanded User Presentation: Product ID for Free<GH001AE80 Quantity = 1 Cost =
0.0 Description = Free gift for discounted order

User Presentation: Product ID for Free Gift = {Oh&ntity = {1} Cost = {2}
Description = {3}
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Parameter Name: paramO

Parameter Value: 5001AE80

Parameter Name: paraml

Parameter Value: 1

Parameter Name: param?2

Parameter Value: 0.0

Parameter Name: param3

Parameter Value: Free gift for discounted order

Rule: Rulel

Display Name: Rulel

Description: null

Expanded User Presentation: If customer is goluistshen apply a discount of 20.0
and include a free gift

User Presentation: If customer is {0} status, thpply a discount of {1} and include a
free qift

Parameter Name: paramO

Parameter Value: gold

Parameter Name: paraml

Parameter Value: 20.0

Rule: Rule2

Display Name: Rule2

Description: null

Expanded User Presentation: If customer.statuslwer sthen provide a discount of
15.0

User Presentation: If customer.status == {0}, theovide a discount of {1}
Parameter Name: paramO

Parameter Value: silver

Parameter Name: paraml

Parameter Value: 15.0

Rule: Rule3

Display Name: Rule3

Description: Template for non-gold customers

Expanded User Presentation: If customer.statusrernzle, then provide a discount of
10.0

User Presentation: If customer.status == {0}, theovide a discount of {1}
Parameter Name: paramO

Parameter Value: bronze

Parameter Name: paraml

Parameter Value: 10.0

Operation: calculateShippingDiscount

Default Destination:

Decision Table

Name: calculateShippingDiscount

Namespace: http://BRSamples/com/ibm/websphere/sdbnples
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Init Rule: Rulel

Display Name: Rulel
Description: null

Extended User Presentation: null
User Presentation: null

Between
0 and
2000
Between
{0} and
{1} 10.0
Paramete Order Paramete
Custome Name: Ship Name:
Postal paramO ping paramO
Code Paramete Amo Paramete
Value: 0 unt Value:
Paramete 10.0
Name:
paraml
Paramete
Value:

<= 5000 2000

<= {0} Between
Paramete 20001
Name: and
paramO 40000
Paramete Between
Value: {0} and
5000 {1} 15.0
Paramete Order Paramete
Name: Ship Name:
paramO ping paramO
Paramete Amo Paramete
Value: unt Value:
20001 15.0
Paramete
Name:
paraml
Paramete
Value:
40000

Order
Sub-
Total

Between
40001
and
60000

Order 25.0
Ship Paramete
ping Name:
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Between
{0} and
{1}
Paramete
Name:
paramO
Paramete
Value:
40001
Paramete
Name:
paraml
Paramete
Value:
60000

Amo '

unt

paramO
Paramete
Value:
25.0

Between
60001
and
80000
Between
{0} and
{1}
Paramete
Name:
paramO
Paramete
Value:
60001
Paramete
Name:
paraml
Paramete
Value:
80000

Order
Ship
ping
Amo
unt

25.0
Paramete
Name:
paramO
Paramete
Value:
25.0

Between
80001
and
10000
Between
{0} and
{1}
Paramete
Name:
paramO
Paramete

Order
Ship
ping
Amo
unt

30.0
Paramete
Name:
paramO
Paramete
Value:
30.0
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Value:
80001
Paramete
Name:
paraml
Paramete:
Value:
10000

> 5000

> {0}
Paramete
Name:
paramO
Paramete
Value:
5000

Custome
Postal
Code

Between
0 and
2000
Between
{0} and
{1}
Paramete
Name:
paramO
Paramete
Value: 0
Paramete

Order
Ship
ping
Amo
unt

5.0
Paramete
Name:
paramO
Paramete
Value:
5.0

Name:
paraml
Paramete
Value:
2000

Between
20001
and
40000
Between
{0} and
{1}
Paramete
Name:
paramO
Paramete
Value:
20001

Order
Ship
ping
Amo
unt

10.0
Paramete
Name:
paramO
Paramete
Value:
10.0

Paramete
Name:
paraml
Paramete
Value:
40000
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Between
40001
and
60000
Between
{0} and
{1} 15.0
Paramete Order Paramete:
Name: Ship Name:
paramO ping paramO
Paramete Amo Paramete
Value: unt Value:
40001 15.0
Paramete
Name:
paraml
Paramete
Value:
60000

Between
60001
and
80000
Between
{0} and
{1} 20.0
Paramete Order Paramete
Name: Ship Name:
paramO ping paramO
Paramete Amo Paramete
Value: unt Value:
60001 20.0
Paramete
Name:
paraml
Paramete
Value:
80000
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Between
80001
and
10000
Between
{0} and
{1} 25.0
Paramete Order Paramete:
Name: Ship Name:
paramO ping paramO
Paramete Amo Paramete
Value: unt Value:
80001 25.0
Paramete
Name:
paraml
Paramete
Value:
10000

Scheduled Destination:

Start Date: Thu Dec 01 00:00:00 CST 2005 - End D#&te Dec 25 00:00:00 CST 2005
Decision Table

Name: calculateShippingDiscountHoliday

Namespace: http://BRSamples/com/ibm/websphere/sdbnples

Init Rule: Rulel

Display Name: Rulel

Description: null

Extended User Presentation: null

User Presentation: null

Between
0 and
2000
_ Between
< {75’}00 {0} and 10.0
Paramete {1} Orde Paramete
Order Name: [ Custome Paramete Ship Name:
Sub- | Postal Name: ping paramO
paramO
Total P Code paramO Amo Paramete
aramete ,
v : Paramete unt Value:
alue: )
Value: 0 10.0
7500
Paramete
Name:
paraml
Paramete
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Value:
2000

Between
20001
and
40000
Between
{0} and
{1} 15.0
Paramete Order Paramete
Name: Ship Name:
paramO ping paramO
Paramete Amo Paramete
Value: unt Value:
20001 15.0
Paramete
Name:
paraml
Paramete
Value:
40000

Between
40001
and
60000
Between
{0} and
{1} 25.0
Paramete Order Paramete
Name: Ship Name:
paramO ping paramO
Paramete Amo Paramete
Value: unt Value:
40001 25.0
Paramete
Name:
paraml
Paramete
Value:
60000

Between
60001
and
80000
Between

Order 25.0

Ship Paramete
ping Name:
Amo paramO
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{0} and
{1}
Paramete
Name:
paramO
Paramete
Value:
60001
Paramete
Name:
paraml
Paramete
Value:
80000

unt

Paramete
Value:
25.0

Between
80001
and
10000
Between
{0} and
{1}
Paramete
Name:
paramO
Paramete
Value:
80001

Order
Ship
ping
Amo
unt

30.0
Paramete
Name:
paramO
Paramete
Value:
30.0

Paramete
Name:
paraml
Paramete
Value:
10000

> 7500

> {0}
Paramete
Name:
paramO
Paramete
Value:
7500

Custome
Postal
Code

Between
0 and
2000
Between
{0} and
{1}
Paramete
Name:
paramO

Order
Ship
ping
Amo
unt

5.0
Paramete
Name:
paramO
Paramete
Value:
5.0

Paramete
Value: 0
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Paramete
Name:
paraml
Paramete
Value:
2000

Between
20001
and
40000
Between
{0} and
{1} 10.0
Paramete Order Paramete
Name: Ship Name:
paramO ping paramO
Paramete Amo Paramete
Value: unt Value:
20001 10.0
Paramete
Name:
paraml
Paramete
Value:
40000

Between
40001
and
60000
Between
{0} and
{1} 15.0
Paramete Order Paramete
Name: Ship Name:
paramO ping paramO
Paramete Amo Paramete
Value: unt Value:
40001 15.0
Paramete
Name:
paraml
Paramete
Value:
60000
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Between
60001
and
80000
Between
{0} and
{1} 20.0
Paramete Order Paramete
Name: Ship Name:
paramO ping paramO
Paramete Amo Paramete
Value: unt Value:
60001 20.0
Paramete
Name:
paraml
Paramete
Value:
80000

Between
80001
and
10000
Between
{0} and
{1} 25.0
Paramete Order Paramete
Name: Ship Name:
paramO ping paramO
Paramete Amo Paramedr
Value: unt Value:
80001 25.0
Paramete
Name:
paraml
Paramete
Value:
10000
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3.3 Example 3: Retrieve business rule groups by rtiple properties
with AND

This example is also similar to example 1, but willy retrieve those business rule
groups which have a property named Department asadua of “accounting” and a
property named RuleType and a value of “regulatofyiore examples of business rule
group queries are available in the appendix.

package com.ibm.websphere.sample.brules.mgmt;

import java.util.lterator;
import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nagementException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager;

import com.ibm.wbiserver.brules.mgmt.Property;
import com.ibm.wbiserver.brules.mgmt.PropertyList;
import com.ibm.wbiserver.brules.mgmt.query.AndNode;

import com.ibm.wbiserver.brules.mgmt.query.Property QueryNode;
import com.ibm.wbiserver.brules.mgmt.query.QueryNod eFactory;
import com.ibm.wbiserver.brules.mgmt.query.QueryOpe rator;

public class Example3

{

static Formatter out = new Formatter();

static public String executeExample3()

{
try

out.clear();

Queries for business rule groups are composedaylquodes that follow a tree structure.
Each query node has a left-hand term and a righd-term and condition. Each left-
hand term and right-hand term can be another queatg. For this example the business
rule group is retrieved by the combination of twopgerty values.

/I Retrieve business rule groups based on two condi tions
/I Create PropertyQueryNodes for each one condition
PropertyQueryNode propertyNodel = QueryNodeFactory
.createPropertyQueryNode("Department”,
QueryOperator.EQUAL,
"Accounting");

PropertyQueryNode propertyNode2 = QueryNodeFactory
.createPropertyQueryNode("RuleType",
QueryOperator.EQUAL,

"regulatory");

/I Combine the two PropertyQueryNodes with an AND n ode

AndNode andNode =

QueryNodeFactory.createAndNode(propertyNodel,
propertyNode?2);
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/I Use andNode in search for business rule groups
List<BusinessRuleGroup> brgList = BusinessRuleManag er
.getBRGsByProperties(andNode, 0, 0);

Iterator<BusinessRuleGroup> iterator = brgList.iter ator();

BusinessRuleGroup brg = null;
/I lterate through the list of business rule groups
while (iterator.hasNext())
{
brg = iterator.next();
/I Output attributes for each business rule group
out.printinBold("Business Rule Group");
out.printin("Name: " + brg.getName());
out.printin("Namespace: " +
brg.getTargetNameSpace());
out.printin("Display Name: " + brg.getDisplayName() );
out.printin("Description: " + brg.getDescription()) ;
out.printin("Presentation Time zone: "
+ brg.getPresentationTimezone());
out.printin("Save Date: " + brg.getSaveDate());

PropertyList propList = brg.getProperties();

Iterator<Property> proplterator =
propList.iterator();

Property prop = null;

/I Output property names and values
while (proplterator.hasNext())

{
prop = proplterator.next();
out.printin("\t Property Name: " +
prop.getName());
out.printin("\t Property Value: " +
prop.getValue());

}
}
} catch (BusinessRuleManagementException e)

{
e.printStackTrace();

out.printin(e.getMessage());
}

return out.toString();

}
}

Web browser output for example 3.

Executing example3

Business Rule Group

Name: ApprovalValues

Namespace: http://BRSamples/com/ibm/websphere/sdionples

Display Name: ApprovalValues
Description: null
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Presentation Time zone: LOCAL

Save Date: Sun Jan 06 17:56:51 CST 2008
Property Name: IBMSystemVersion

Property Value: 6.1.0

Property Name: Department

Property Value: Accounting

Property Name: RuleType

Property Value: regulatory

Property Name: IBMSystemTargetNameSpace
Property Value: http://BRSamples/com/ibm/websplsamaple/brules
Property Name: IBMSystemName

Property Value: ApprovalValues

Property Name: IBMSystemDisplayName
Property Value: ApprovalValues
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3.4 Example 4: Retrieve business rule groups by riiple properties

with OR

This example is similar to example 3; however it amly retrieve those business rule
groups which have a property named Department asadua of “accounting” or a
property named RuleType and a value of “monetaiare examples of business rule

group queries are available in the appendix.

package com.ibm.websphere.sample.brules.mgmt;

import java.util.lterator;
import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa
import com.ibm.wbiserver.brules.mgmt.Property;

import com.ibm.wbiserver.brules.mgmt.PropertyList;
import com.ibm.wbiserver.brules.mgmt.query.OrNode;
import com.ibm.wbiserver.brules.mgmt.query.Property
import com.ibm.wbiserver.brules.mgmt.query.QueryNod
import com.ibm.wbiserver.brules.mgmt.query.QueryOpe

public class Example4

{

static Formatter out = new Formatter();

static public String executeExample4()

{
try
{

out.clear();

oup;
nagementException;
nager;

QueryNode;
eFactory;
rator;

Different properties make up the query and retuffiergnt business rule groups.

/I Retrieve business rule groups based on two condi

tions

/I Create PropertyQueryNodes for each one condition
PropertyQueryNode propertyNodel = QueryNodeFactory
.createPropertyQueryNode("Department”,

QueryOperator.EQUAL,

"Accounting");

PropertyQueryNode propertyNode2 = QueryNodeFactory
.createPropertyQueryNode("RuleType",

QueryOperator.EQUAL,

"monetary");

/I Combine the two PropertyQueryNodes with an OR no de

OrNode orNode =

QueryNodeFactory.createOrNode(propertyNodel,

propertyNode?2);

/I Use orNode in search for business rule groups

List<BusinessRuleGroup> brgList = BusinessRuleManag er
.getBRGsByProperties(orNode, 0, 0);
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Iterator<BusinessRuleGroup> iterator = brgList.iter ator();

BusinessRuleGroup brg = null;
/I Ilterate through the list of business rule groups
while (iterator.hasNext())
{
brg = iterator.next();
/I Output attributes for each business rule group
out.printinBold("Business Rule Group");
out.printin("Name: " + brg.getName());
out.printin("Namespace: " +
brg.getTargetNameSpace());
out.printin("Display Name: " + brg.getDisplayName() );
out.printin("Description: " + brg.getDescription()) ;
out.printin("Presentation Time zone: "
+ brg.getPresentationTimezone());
out.printin("Save Date: " + brg.getSaveDate());

PropertyList propList = brg.getProperties();

Iterator<Property> proplterator =
propList.iterator();
Property prop = null;
/I Output property names and values
while (proplterator.hasNext())
{
prop = proplterator.next();
out.printin("\t Property Name: " +
prop.getName());
out.printin("\t Property Value: " +
prop.getValue());

out.printin(");

} catch (BusinessRuleManagementException e)

{
e.printStackTrace();
out.printin(e.getMessage());
}
return out.toString();
}
}

Web browser output for example 4.
Executing example4

Business Rule Group

Name: ApprovalValues

Namespace: http://BRSamples/com/ibm/websphere/sdionples
Display Name: ApprovalValues

Description: null

Presentation Time zone: LOCAL
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Save Date: Sun Jan 06 17:56:51 CST 2008

Property Name:

IBMSystemVersion

Property Value: 6.1.0

Property Name:

Department

Property Value: Accounting

Property Name:

RuleType

Property Value: regulatory

Property Name:

IBMSystemTargetNameSpace

Property Value: http://BRSamples/com/ibm/websplsamaple/brules

Property Name:

IBMSystemName

Property Value: ApprovalValues

Property Name:

IBMSystemDisplayName

Property Value: ApprovalValues

Business Rule Group

Name: DiscountRules

Namespace: http://BRSamples/com/ibm/websphere/sdbnples
Display Name: DiscountRules

Description: null

Presentation Time zone: LOCAL

Save Date: Sun
Property Name:

Jan 06 17:56:51 CST 2008
Department

Property Value: Accounting

Property Name:
Property Value:
Property Name:
Property Value:

Property Name:

Property Value:

Property Name:

Property Value:

Property Name:

Property Value:

IBMSystemVersion

6.1.0

RuleType

monetary

IBMSystemTargetNameSpace
http://BRSamples/com/ibm/websplsamaple/brules
IBMSystemName

DiscountRules

IBMSystemDisplayName

DiscountRules
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3.5 Example 5: Retrieve business rule groups witlhcomplex query

This example is a combination of examples 3 anddditis meant to show how more
complex queries can be created. In this examptaech is performed with a query that
combines 2 query conditions. The first query cbadiis to retrieve those business rule
groups which have a property named Department aradia of “General”’ or a property
named MissingProperty and a value of “somevaldédiis query condition is then
combined with an AND to a condition where the prtyes named RuleType and a value
of “messages”. More examples of business ruleuoueries are available in the
appendix.

package com.ibm.websphere.sample.brules.mgmt;

import java.util.lterator;
import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nagementException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager,;

import com.ibm.wbiserver.brules.mgmt.Property;

import com.ibm.wbiserver.brules.mgmt.PropertyList;
import com.ibm.wbiserver.brules.mgmt.query.AndNode;
import com.ibm.wbiserver.brules.mgmt.query.OrNode;

import com.ibm.wbiserver.brules.mgmt.query.Property QueryNode;
import com.ibm.wbiserver.brules.mgmt.query.QueryNod eFactory;
import com.ibm.wbiserver.brules.mgmt.query.QueryOpe rator;

public class Example5

{

static Formatter out = new Formatter();

static public String executeExample5()

{
try

out.clear();

/I Retrieve business rule groups based on three con ditions
where
/I two of the conditions are combined in an OR node
/I Create PropertyQueryNodes for each condition for the OR
node
PropertyQueryNode propertyNodel = QueryNodeFactory
.createPropertyQueryNode("Department”,
QueryOperator.EQUAL,
"General);
PropertyQueryNode propertyNode2 = QueryNodeFactory
.createPropertyQueryNode("MissingProperty",
QueryOperator.EQUAL, "SomeValue");
/I Combine the two PropertyQueryNodes with an OR no de
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OrNode orNode =
QueryNodeFactory.createOrNode(propertyNodel,
propertyNode?2);
/I Create the third PropertyQueryNode
PropertyQueryNode propertyNode3 = QueryNodeFactory
.createPropertyQueryNode("RuleType",
QueryOperator.EQUAL,
"messages");

AndNode
AndNode andNode =

The left-hand side of the condition is combinedh® right-hand with an AND node.
TheAndNode is the root of the query tree.

/I Combine OR node with third PropertyQueryNode wit h
QueryNodeFactory.createAndNode(propertyNode3,
orNode);
List<BusinessRuleGroup> brgList = BusinessRuleManag er
.getBRGsByProperties(andNode, 0, 0);
Iterator<BusinessRuleGroup> iterator = brgList.iter ator();

BusinessRuleGroup brg = null;

/I Iterate through the list of business rule groups

while (iterator.hasNext())

{
brg = iterator.next();
/I Output attributes for each business rule group
out.printinBold("Business Rule Group");
out.printin("Name: " + brg.getName());
out.printin("Namespace: " +
brg.getTargetNameSpace());
out.printin("Display Name: " + brg.getDisplayName()
out.printin("Description: " + brg.getDescription())
out.printin("Presentation Time zone: "

+ brg.getPresentationTimezone());

out.printin("Save Date: " + brg.getSaveDate());

PropertyList propList = brg.getProperties();

Iterator<Property> proplterator =
propList.iterator();

Property prop = null;

/I Output property names and values
while (proplterator.hasNext())

prop = proplterator.next();
out.printin("\t Property Name: " +
prop.getName());

out.printin("\t Property Value: " +
prop.getValue());

}

} catch (BusinessRuleManagementException e)

{
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e.printStackTrace();
out.printin(e.getMessage());

}

return out.toString();

}
}

Web browser output for example 5.
Executing example5

Business Rule Group

Name: ConfigurationValues

Namespace: http://BRSamples/com/ibm/websphere/sdbnples
Display Name: ConfigurationValues

Description: null

Presentation Time zone: LOCAL

Save Date: Sun Jan 06 17:56:51 CST 2008

Property Name: IBMSystemVersion

Property Value: 6.1.0

Property Name: Department

Property Value: General

Property Name: RuleType

Property Value: messages

Property Name: IBMSystemTargetNameSpace

Property Value: http://BRSamples/com/ibm/websplsamaple/brules
Property Name: IBMSystemName

Property Value: ConfigurationValues

Property Name: IBMSystemDisplayName

Property Value: ConfigurationValues
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3.6 Example 6: Update a business rule group propgrand publish

In this example, a property in a business rule griswpdated and then the business rule
group is published.

package com.ibm.websphere.sample.brules.mgmt;

import java.util.ArrayList;
import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nagementException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager,;

import com.ibm.wbiserver.brules.mgmt.UserDefinedPro perty;

import com.ibm.wbiserver.brules.mgmt.query.QueryOpe rator;

public class Example6

{

static Formatter out = new Formatter();

static public String executeExample6()

{
try
{
out.clear();
out.printinBold("Business Rule Group before publish M)
/I Retrieve business rule groups by a single proper ty value
List<BusinessRuleGroup> brgList = BusinessRuleManag er

.getBRGsBYySingleProperty("Department”,
QueryOperator.EQUAL,
"General", 0, 0);

if (brgList.size() > 0)
{

/I Get the first business rule group from the list
BusinessRuleGroup brg = brgList.get(0);
/I Retrieve the property from the business rule gro up
UserDefinedProperty userDefinedProperty =
(UserDefinedProperty) brg
.getProperty("Department");

out.printin("Business Rule Group: " + brg.getName() );
out.printin("Department Property value: "
+ brg.getProperty("Department").getValue());

ThegetProperty  method returns a property by reference and chamgee to the
property are directly made to the business rulegro

/I Modify the property value in the brg

/I This updates the property value directly in the
brg object
userDefinedProperty.setValue("GeneralConfig");
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/I Use the original list or create a new list

/I of business rule groups
List<BusinessRuleGroup> publishList = new
ArrayList<BusinessRuleGroup>();

/I Add the changed business rule group to the list
publishList.add(brg);

TheBusinessRuleManager ~ class is used to publish the changes made toiadsssule

group. To publish the change, a list is passeleBusinessRuleManager

method even if there is only one item is being ai&d.

/I Publish the list with the updated business rule

group
BusinessRuleManager.publish(publishList, true);

out.printin("");

/I Retrieve the business rule group again to verify
the
/I changes were published
out.printinBold("Business Rule Group after
publish:");
brgList = BusinessRuleManager
.getBRGsBySingleProperty("Department”,
QueryOperator.EQUAL,

"GeneralConfig", 0, 0);

brg = brgList.get(0);

out.printin("Business Rule Group: " + brg.getName()
/I Display the property value to show the change
out.printin("Department Property value: "

+ brg.getProperty("Department").getValue());

} catch (BusinessRuleManagementException e)

{
e.printStackTrace();
out.printin(e.getMessage());
}
return out.toString();
}
}

Web browser output for example 6.
Executing example6

Business Rule Group before publish:
Business Rule Group: ConfigurationValues

Department Property value: General

Business Rule Group after publish:
Business Rule Group: ConfigurationValues
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Department Property value: GeneralConfig
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3.7 Example 7: Update properties in multiple busiass rule groups

and publish

In this example, properties in multiple businede groups are updated before publish.

package com.ibm.websphere.sample.brules.mgmt;

import java.util.ArrayList;
import java.util.lterator;
import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nagementException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager,;

import com.ibm.wbiserver.brules.mgmt.UserDefinedPro perty;

import com.ibm.wbiserver.brules.mgmt.query.QueryOpe rator;

public class Example?

{

static Formatter out = new Formatter();

static public String executeExample7()

{
try

out.clear();
out.printinBold("Business Rule Group before publish
/I Retrieve business rule groups by a single proper
List<BusinessRuleGroup> brgList = BusinessRuleManag
.getBRGsBySingleProperty("Department”,
QueryOperator.EQUAL,
"Accounting"”, 0, 0);

Iterator<BusinessRuleGroup> iterator = brgList.iter
BusinessRuleGroup brg = null;

/I Use the original list or create a new list

/I of business rule groups
List<BusinessRuleGroup> publishList = new
ArrayList<BusinessRuleGroup>();

/I Iterate through all of the business rule groups
/I modify the property
while (iterator.hasNext())

{

/I Retrieve the property from the business rule gro
brg = iterator.next();

out.printin("Business Rule Group: " + brg.getName()

/I Retrieve the property from the business rule gro
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UserDefinedProperty prop = (UserDefinedProperty) br g
.getProperty("Department");

out.printin("Department Property value: "
+

brg.getProperty("Department”).getValue())

/I Modify the property value in the brg

/I This updates the property value directly in the
brg object

prop.setValue("Finance");

Each changed business rule group is added tosthe li

/I Add the changed business rule group to the list
publishList.add(brg);

/I Publish the list with the updated business rule

group
BusinessRuleManager.publish(publishList, true);

out.printin("");

/I Retrieve the business rule groups again to verif y
the

/I changes were published

out.printinBold("Business Rule Group after

publish:");

brgList = BusinessRuleManager
.getBRGsBYySingleProperty("Department”,
QueryOperator.EQUAL,
"Finance”, 0, 0);
iterator = brgList.iterator();

while (iterator.hasNext())

{
brg = iterator.next();
out.printin("Business Rule Group: " +
brg.getName());
out.printin("Department Property value: "
+
brg.getProperty("Department”).getVa
lue());
}
} catch (BusinessRuleManagementException e)
{
e.printStackTrace();
out.printin(e.getMessage());
}

return out.toString();
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}

Web browser output for example 7,
Executing example7

Business Rule Group before publish:
Business Rule Group: ApprovalValues
Department Property value: Accounting
Business Rule Group: DiscountRules
Department Property value: Accounting

Business Rule Group after publish:
Business Rule Group: ApprovalValues
Department Property value: Finance
Business Rule Group: DiscountRules
Department Property value: Finance
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3.8 Example 8: Change the default business rulerfa business rule
group

In this example, the default business rule is ckdmnith another business rule that is
part of the available targets list for a specifiemtion.

package com.ibm.websphere.sample.brules.mgmt;
import java.util.ArrayList;

import java.util.lterator;

import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRule;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nagementException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager;

import com.ibm.wbiserver.brules.mgmt.Operation;

import com.ibm.wbiserver.brules.mgmt.query.QueryOpe rator;

public class Example8

{

static Formatter out = new Formatter();

static public String executeExample8()

{
try
out.clear();
/I Retrieve a business rule group by target namespa ce and
name
List<BusinessRuleGroup> brgList = BusinessRuleManag er

.getBRGsByTNSAndName(
"http://BRSamples/com/ibm/websphere
/sample/brules”,
QueryOperator.EQUAL,
"DiscountRules",
QueryOperator.EQUAL, 0, 0);

if (brgList.size() > 0)
{

out.printinBold("Business Rule Group before

publish:");

/I Get the first business rule group from the list

/I This should be the only business rule group in t he
list as

/I the combination of target namespace and name are

unique

BusinessRuleGroup brg = brgList.get(0);

out.print("Business Rule Group: ");
out.printin(brg.getName());
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/I Get the operation of the business rule group tha t
/I will have its default business rule updated

Operation op =

brg.getOperation("calculateShippingDiscount™);

The default business rule is retrieved before ifpdated with another rule that is part of
the available target list for the operation. Re#¢s and decision tables are specific to
operations and only those business rule artifhetsdre for an operation can be set to be
default or be scheduled for another time on theadme.

/I Retrieve the default business rule for the
operation

BusinessRule defaultRule =
op.getDefaultBusinessRule();
out.print("Default Rule: ");
out.printin(defaultRule.getName());

/I Get the list of available business rules for thi s
operation

List<BusinessRule> ruleList =

op.getAvailableTargets();

Iterator<BusinessRule> iterator =
ruleList.iterator();
BusinessRule rule = null;

/I Find a business rule that is different from the

current

/I default

/I business rule

while (iterator.hasNext())

{
rule = iterator.next();
if
('defaultRule.getName().equals(rule.getName()))
{

The default business rule is set on the operatipech Setting the default business rule
to null will remove any default business rule frtme operation, however it is
recommended that every operation have a defauhéssrule specified.

/I Set the default business rule to be a
different

/I business rule

/I This change is to the operation object
/I directly
op.setDefaultBusinessRule(rule);
break;

}

/I Use the original list or create a new list
/I of business rule groups
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List<BusinessRuleGroup> publishList = new
ArrayList<BusinessRuleGroup>();

/I Add the changed business rule group to the list
publishList.add(brg);

/I Publish the list with the updated business rule
group

BusinessRuleManager.publish(publishList, true);

out.printin("");

/I Retrieve the business rule groups again to verif y
the
/I changes were published

out.printinBold("Business Rule Group after

publish:");

brgList = BusinessRuleManager

.getBRGsByTNSAndName(
"http://BRSamples/com/ibm/websphere/sampl
e/brules”,
QueryOperator.EQUAL, "DiscountRules",
QueryOperator.EQUAL, 0, 0);

brg = brgList.get(0);

out.printin("Business Rule Group: " + brg.getName() );
op = brg.getOperation("calculateShippingDiscount");

/I Retrieve the default business rule for the
operation

defaultRule = op.getDefaultBusinessRule();
out.print("Default Rule: ");
out.printin(defaultRule.getName());

} catch (BusinessRuleManagementException e)

{

e.printStackTrace();
out.printin(e.getMessage());

}

return out.toString();

}
}

Web browser for example 8.

Executing example8

Business Rule Group before publish:
Business Rule Group: DiscountRules
Default Rule: calculateShippingDiscount

Business Rule Group after publish:
Business Rule Group: DiscountRules
Default Rule: calculateShippingDiscountHoliday
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3.9 Example 9: Schedule another rule for an operain in a business
rule group

In this example, a business rule is scheduled tachee for 1 hour from the time of
publish for a specific operation.

package com.ibm.websphere.sample.brules.mgmt;

import java.util.ArrayList;
import java.util.Date;
import java.util.lterator;
import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRule;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nagementException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager,;

import com.ibm.wbiserver.brules.mgmt.Operation;

import com.ibm.wbiserver.brules.mgmt.OperationSelec tionRecordList;
import com.ibm.wbiserver.brules.mgmt.OperationSelec tionRecord;

import com.ibm.wbiserver.brules.mgmt.problem.Proble m;

import com.ibm.wbiserver.brules.mgmt.query.QueryOpe rator;

public class Example9 {
static Formatter out = new Formatter();

static public String executeExample9()

{
try
out.clear();
/I Retrieve a business rule group by target namespa ce and
name
List<BusinessRuleGroup> brgList = BusinessRuleManag er

.getBRGsByTNSAndName(
"http://BRSamples/com/ibm/websphere
/sample/brules”,
QueryOperator.EQUAL,
"DiscountRules",
QueryOperator.EQUAL, 0, 0);

if (brgList.size() > 0)
{

out.printin("");

out.printinBold("Business Rule Group before

publish:";

/I Get the first business rule group from the list

/I This should be the only business rule group in t he
list as

/I the combination of target namespace and name are

unique
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BusinessRuleGroup brg = brgList.get(0);

/I Get the operation of the business rule group tha t
/I will have a new business rule scheduled

Operation op =

brg.getOperation("calculateShippingDiscount™);

printOperationSelectionRecord(op);

/I Get the list of available business rules for thi s
operation

List<BusinessRule> ruleList =

op.getAvailableTargets();

/I Get the first rule in the list as this will be
scheduled

/I for the operation

BusinessRule rule = ruleList.get(0);

/I Get the list of scheduled business rules
OperationSelectionRecordList opList = op
.getOperationSelectionRecordList();

/I Create an end date in the future for the busines s
rule

Date future = new Date();

long futureTime = future.getTime() + 3600000;

For a new scheduled rule, a start date and endccdatbe specified along with the rule.
If the start date is set to null, this indicatestttime rule will be active immediate upon
publish. If an end date is set to null, the rult mot have an end date. An overlap of
schedules is not allowed and can be checked bypgalie validate method on the

operation.

/I Create the new scheduled business rule with the
current
/I date which means this rule will become active
immediately
/I upon
/I publish and the future date. Also specify the ru le
to be
/I scheduled
OperationSelectionRecord newRecord = opList
.newOperationSelectionRecord(new Date(),
new Date(
futureTime), rule);
/I Add the new scheduled business rule to the list of
/I scheduled rule
opList.addOperationSelectionRecord(nhewRecord);

Validate operation to insure that an overlap dagsrist.

/I Validate the list to insure there isn't an overl ap
List<Problem> problems = op.validate();
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i f (problems.size() == 0)
{

/I Use the original list or create a new list

/I of business rule groups

List<BusinessRuleGroup> publishList = new
ArrayList<BusinessRuleGroup>();

/I Add the changed business rule group to the

list

publishList.add(brg);

/I Publish the list with the updated business

rule group

BusinessRuleManager.  publ i sh(publishList, true);
out .printin("");

/I Retrieve the business rule groups again to
verify the

/I changes were published

out .printinBold("Business Rule Group after
publish:");

brgList =

BusinessRuleManager.  get BRGs By TNSAndNare(
"http://BRSamples/com/ibm/websphere
/sample/brules”,
QueryOperator. EQUAL,
"DiscountRules",
QueryOperator. EQUAL, 0, 0);

brg = brgList.get(0);

op =
brg.getOperation("calculateShippingDiscount™);

pri nt Oper ati onSel ecti onRecor d(op);

/I else handle the validation error

}

} cat ch (BusinessRuleManagementException €)
{

e.printStackTrace();

out .printin(e.getMessage());
}

return out .toString();

}

/*
Method to print the operation selection record for an operation. The
start date and end date are printed as well as the name of the rule
artifact for the scheduled time.
*/
private static voi d printOperationSelectionRecord(Operation op)
{
OperationSelectionRecordList opSelectionRecordList =op
.getOperationSelectionRecordList();
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Iterator<OperationSelectionRecord> opSelRecordltera tor =
opSelectionRecordList
.iterator();

OperationSelectionRecord record = nul | ;

whi | e (opSelRecordlterator.hasNext())

{
out .printinBold("Scheduled Destination:");

record = opSelRecordlIterator.next();

out .printin("Start Date: " + record.getStartDate()

+" - End Date: " + record.getEndDate());
BusinessRule ruleArtifact = record.getBusinessRuleT arget();
out .printin("Rule: " + ruleArtifact.getName());

}
}

Web browser output for example 9.

Executing example9

Business Rule Group before publish:

Scheduled Destination:

Start Date: Thu Dec 01 00:00:00 CST 2005 - End D#&te Dec 25 00:00:00 CST 2005
Rule: calculateShippingDiscountHoliday

Business Rule Group after publish:

Scheduled Destination:

Start Date: Thu Dec 01 00:00:00 CST 2005 - End D#&te Dec 25 00:00:00 CST 2005
Rule: calculateShippingDiscountHoliday

Scheduled Destination:

Start Date: Mon Jan 07 21:08:31 CST 2008 - End:Ddtm Jan 07 22:08:31 CST 2008
Rule: calculateShippingDiscount
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3.10 Example 10: Modify a parameter value in a teplate in a rule set

In this example a rule instance defined with a teeps modified by changing a
parameter value and then publish.

package com.ibm.websphere.sample.brules.mgmt;

import java.util.ArrayList;
import java.util.lterator;
import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nagementException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager,;

import com.ibm.wbiserver.brules.mgmt.Operation;
import com.ibm.wbiserver.brules.mgmt.ParameterValue

import com.ibm.wbiserver.brules.mgmt.query.QueryOpe rator;

import com.ibm.wbiserver.brules.mgmt.ruleset.RuleSe t;

import com.ibm.wbiserver.brules.mgmt.ruleset.RuleSe tRule;

import

com.ibm.wbiserver.brules.mgmt.ruleset.RuleSetTempla telnstanceRule;
import com.ibm.wbiserver.brules.mgmt.BusinessRule;

import com.ibm.wbiserver.brules.mgmt.ruleset.RuleBl ock;

public class Examplel0

{

static Formatter out = new Formatter();

static public String executeExample10()

{
try
out.clear();
/I Retrieve a business rule group by target namespa ce and
name
List<BusinessRuleGroup> brgList = BusinessRuleManag er

.getBRGsByTNSAndName(
"http://BRSamples/com/ibm/websphere
/sample/brules”,
QueryOperator.EQUAL,
"ApprovalValues",
QueryOperator.EQUAL, 0, 0);

if (brgList.size() > 0)
{

/I Get the first business rule group from the list

/I This should be the only business rule group in t he
list as

/I the combination of target namespace and name are

unique

BusinessRuleGroup brg = brgList.get(0);
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/I Get the operation of the business rule group tha t
/I has the business rule that will be modified as
/I the business rules are associated with a specifi c

/I operation
Operation op = brg.getOperation("getApprover");

/I Get the business rule on the operation that will
be modified
List<BusinessRule> ruleList =
op.getBusinessRulesByName(
"getApprover", QueryOperator.EQUAL, O,
0);

if (ruleList.size() > 0)

out.printin(");

out.printinBold("Rule set before publish:");
/I Get the rule to be modified. Rules are
unique by

/l target namespace and name, but for this
example

/I there is only one business rule named
"getApprover"

RuleSet ruleSet = (RuleSet) ruleList.get(0);
out.print(RuleArtifactUtility.printRuleSet(rule
Set));

All of the rules in a rule set are in a rule blo&nly one rule block is supported and the
getFirstRuleBlock method should be used to retrieve the rule block.

/I A rule set has all of the rules defined in a
rule block

RuleBlock ruleBlock =
ruleSet.getFirstRuleBlock();

Iterator<RuleSetRule> rulelterator =
ruleBlock.iterator();

/I Iterate through the rules in the rule block
to find the

/I rule instance called "LargeOrderApprover"
while (rulelterator.hasNext())

{

RuleSetRule rule = rulelterator.next();

If a rule is not defined with a rule template, myhas a Web presentation that can be
retrieved. No updates can be made to a rule shadtidefined with a template. It is best
to check if a rule has been defined with a tempfatee name of the rule is unknown.

/I The rule must have been defined with a
template

/l'in order for it to be changed. Check

if the current

/I rule is even based on a template.

Page 84 of 157



© Copyright IBM Corporation 2008 All rights resedre

if (rule instanceof
RuleSetTemplatelnstanceRule)

{

Use the Templatelnstance object to create the rule

/I Get the rule template instance
RuleSetTemplatelnstanceRule
templatelnstance =
(RuleSetTemplatelnstanceRule) rule;

/I Check for the rule instance
which matches
/I the rule to modify

(templatelnstance.getName().equals(

"LargeOrderApprover"))

For the template instance, only parameter valueveamodified. The parameters are

modified by retrieving th@arametervalue

and setting it to the appropriate value.

Because thearametervalue is passed by reference, the update is made gi@cthe

rule, rule set, and business rule group.

}

/I Get the parameter from the

rule instance

ParameterValue parameter =

templatelnstance
.getParameterValue("par
am2");

/I Modify the value of the
parameter
parameter.setValue("superviso
r.ll);

break;

/I Use the original list or create a new list

/I of business rule groups

List<BusinessRuleGroup> publishList = new
ArrayList<BusinessRuleGroup>();

/I Add the changed business rule group to the list

publishList.add(brg);

/I Publish the list with the updated business rule

group

BusinessRuleManager.publish(publishList, true);

out.printin(");
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/I Retrieve the business rule groups again to verif y
the

/I changes were published

out.printinBold("Rule set after publish:");

brgList = BusinessRuleManager

.getBRGsByTNSAndName(
"http://BRSamples/com/ibm/websphere/sampl
e/brules",
QueryOperator.EQUAL, "ApprovalValues",
QueryOperator.EQUAL, 0, 0);

brg = brgList.get(0);

op = brg.getOperation("getApprover");

ruleList = op.getBusinessRulesByName(
"getApprover", QueryOperator.EQUAL, 0,
0);

ruleSet = (RuleSet) ruleList.get(0);
out.print(RuleArtifactUtility.printRuleSet(ruleSet) );

}

} catch (BusinessRuleManagementException e)

{

e.printStackTrace();
out.printin(e.getMessage());

}

return out.toString();

}
}

Web browser output for example 10.

Executing example10

Rule set before publish:

Rule Set
Name: getApprover

Namespace: http://BRSamples/com/ibm/websphere/sdionples
Rule: LargeOrderApprover
Display Name: LargeOrderApprover

Description: null

Expanded User Presentation: If the number of iterder is above 10 and the order is
above $5000, then it requires the approval of manag

User Presentation: If the number of items ordabisve {0} and the order is above ${1},
then it requires the approval of {2}

Parameter Name: paramO

Parameter Value: 10

Parameter Name: paraml

Parameter Value: 5000

Parameter Name: param?2
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Parameter Value: manager

Rule: DefaultApprover

Display Name: DefaultApprover

Description: null

Expanded User Presentation: approver = peer
User Presentation: approver = {0}

Parameter Name: paramO

Parameter Value: peer

Rule set after publish:

Rule Set

Name: getApprover

Namespace: http://BRSamples/com/ibm/websphere/sdbnples
Rule: LargeOrderApprover

Display Name: LargeOrderApprover

Description: null

Expanded User Presentation: If the number of iterdsr is above 10 and the order is
above $5000, then it requires the approval of siper

User Presentation: If the number of items ordabisve {0} and the order is above ${1},
then it requires the approval of {2}

Parameter Name: paramO

Parameter Value: 10

Parameter Name: paraml

Parameter Value: 5000

Parameter Name: param2

Parameter Value: supervisor

Rule: DefaultApprover

Display Name: DefaultApprover

Description: null

Expanded User Presentation: approver = peer

User Presentation: approver = {0}

Parameter Name: paramO

Parameter Value: peer
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3.11 Example 11: Add a new rule from a template ta rule set

In this example, a new rule is added from a tereiaia rule set. Before the new rule
instance is created, parameters for the new rgtance are created.

package com.ibm.websphere.sample.brules.mgmt;
import java.util.ArrayList;

import java.util.lterator;

import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRule;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nagementException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager,;

import com.ibm.wbiserver.brules.mgmt.Operation;
import com.ibm.wbiserver.brules.mgmt.Parameter;
import com.ibm.wbiserver.brules.mgmt.ParameterValue ;

import com.ibm.wbiserver.brules.mgmt.query.QueryOpe rator;

import com.ibm.wbiserver.brules.mgmt.ruleset.RuleBl ock;

import com.ibm.wbiserver.brules.mgmt.ruleset.RuleSe t;

import com.ibm.wbiserver.brules.mgmt.ruleset.RuleSe tRuleTemplate;
import

com.ibm.wbiserver.brules.mgmt.ruleset.RuleSetTempla telnstanceRule;

public class Examplell

{

static Formatter out = new Formatter();

static public String executeExamplel11()

{
try
out.clear();
/I Retrieve a business rule group by target namespa ce and
name
List<BusinessRuleGroup> brgList = BusinessRuleManag er

.getBRGsByTNSAndName(
"http://BRSamples/com/ibm/websphere
/sample/brules”,
QueryOperator.EQUAL,
"ApprovalValues",
QueryOperator.EQUAL, 0, 0);

if (brgList.size() > 0)
{

/I Get the first business rule group from the list

/I This should be the only business rule group in t he
list as

/I the combination of target namespace and name are

unique

BusinessRuleGroup brg = brgList.get(0);
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/I Get the operation of the business rule group tha t
/I has the business rule that will be modified as
/I the business rules are associated with a specifi c

/I operation
Operation op = brg.getOperation("getApprover");

/I Get the business rule on the operation that will
be modified
List<BusinessRule> ruleList =
op.getBusinessRulesByName(
"getApprover", QueryOperator.EQUAL, 0,
0);

if (ruleList.size() > 0)

out.printin(");

out.printinBold("Rule set before publish:");
/I Get the rule to be modified. Rules are
unique by

/l target namespace and name, but for this
example

/I there is only one business rule named
"getApprover"

RuleSet ruleSet = (RuleSet) ruleList.get(0);
out.print(RuleArtifactUtility.printRuleSet(rule
Set));

In order to add a new rule to the rule set, the@mmte template must be located in the
rule set and an instance created from the templagetemplate can be located by name.

/I Get the list of rule templates
List<RuleSetRuleTemplate> ruleTemplates =
ruleSet

.getRuleTemplates();

Iterator<RuleSetRuleTemplate> templatelterator
= ruleTemplates
.iterator();

while (templatelterator.hasNext())

RuleSetRuleTemplate template =
templatelterator.next();

/I Locate the template to use to create a
new rule

if
(template.getName().equals("Template_Larg
eOrder"))

{

For a template instance, a list of parameters eistreated.
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/I Create a list for the parameters
for this template

/I rule instance
List<ParameterValue> paramList =
new ArrayList<ParameterValue>();

/I From the template definition,

get a specific parameter

/I and set the value

Parameter param =

template.getParameter("paramQ");

ParameterValue paramValue = param
.createParameterValue("
20%);

/I Add parameter to the list
paramList.add(paramValue);

/I Get the next parameter and set

the value

param =
template.getParameter("param1");
paramValue =
param.createParameterValue("7500");

/I Add parameter to the list
paramList.add(paramValue);

/I Get the next parameter and set

the value

param =

template.getParameter("param2");

paramValue = param
.createParameterValue("
2nd-line manager";

/I Add parameter to the list
paramList.add(paramValue);

With the parameters created, the template insteacde created.

/I Create the template rule

instance with the parameter

I list

RuleSetTemplatelnstanceRule

templatelnstance = template
.createRuleFromTemplate
("ExtraLargeOrder",
paramList);

/I Get the ruleblock for the rule
set

RuleBlock ruleBlock =
ruleSet.getFirstRuleBlock();
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Once the template instance is created, it can dedatb the ruleblock. Once it is added
to the rule block it can be ordered among otheptata rule instances

}

}

/I Add the template rule to the
ruleblock
ruleBlock.addRule(templatelnstance)

break;

}

/I Use the original list or create a new list

/I of business rule groups
List<BusinessRuleGroup> publishList = new
ArrayList<BusinessRuleGroup>();

/I Add the changed business rule group to the
list
publishList.add(brg);

/I Publish the list with the updated business
rule group
BusinessRuleManager.publish(publishList, true);

out.printin("");

/I Retrieve the business rule groups again to
verify the

/I changes were published
out.printinBold("Rule set after publish:");

brgList = BusinessRuleManager

.getBRGsByTNSAndName(
"http://BRSamples/com/ibm/websphere
/sample/brules”,
QueryOperator.EQUAL,
"ApprovalValues",
QueryOperator.EQUAL, 0, 0);

brg = brgList.get(0);

op = brg.getOperation("getApprover");

ruleList = op.getBusinessRulesByName(
"getApprover", QueryOperator.EQUAL,
0, 0);

ruleSet = (RuleSet) ruleList.get(0);
out.print(RuleArtifactUtility.printRuleSet(rule
Set));

} catch (BusinessRuleManagementException e)

{

e.printStackTrace();
out.printin(e.getMessage());
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return out.toString();

}
}

Web browser output for example 11.

Executing examplell

Rule set before publish:

Rule Set

Name: getApprover

Namespace: http://BRSamples/com/ibm/websphere/sdionples
Rule: LargeOrderApprover

Display Name: LargeOrderApprover

Description: null

Expanded User Presentation: If the number of iterdsr is above 10 and the order is
above $5000, then it requires the approval of siper

User Presentation: If the number of items ordabisve {0} and the order is above ${1},
then it requires the approval of {2}

Parameter Name: paramO

Parameter Value: 10

Parameter Name: paraml

Parameter Value: 5000

Parameter Name: param2

Parameter Value: supervisor

Rule: DefaultApprover

Display Name: DefaultApprover

Description: null

Expanded User Presentation: approver = peer

User Presentation: approver = {0}

Parameter Name: paramO

Parameter Value: peer

Rule set after publish:

Rule Set

Name: getApprover

Namespace: http://BRSamples/com/ibm/websphere/sdbnples

Rule: LargeOrderApprover

Display Name: LargeOrderApprover

Description: null

Expanded User Presentation: If the number of iterdsr is above 10 and the order is
above $5000, then it requires the approval of stiper

User Presentation: If the number of items ordabisve {0} and the order is above ${1},
then it requires the approval of {2}

Parameter Name: paramO
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Parameter Value: 10

Parameter Name: paraml

Parameter Value: 5000

Parameter Name: param?2

Parameter Value: supervisor

Rule: DefaultApprover

Display Name: DefaultApprover

Description: null

Expanded User Presentation: approver = peer

User Presentation: approver = {0}

Parameter Name: paramO

Parameter Value: peer

Rule: ExtraLargeOrder

Display Name:

Description: null

Expanded User Presentation: If the number of iterder is above 20 and the order is
above $7500, then it requires the approval of 2mel+#hanager
User Presentation: If the number of items ordabisve {0} and the order is above ${1},
then it requires the approval of {2}

Parameter Name: paramO

Parameter Value: 20

Parameter Name: paraml

Parameter Value: 7500

Parameter Name: param2

Parameter Value: 2nd-line manager
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3.12 Example 12: Modify a template in a decisiorable by changing a
parameter value and then publish

In this example, a condition and action, both deliwith templates, are modified in a
decision table by changing the parameter valuesrédfis published.

The easiest way to modify conditions and actiors @ecision table is to use unique
names for the templates at each condition levefaneach action. The unique names
can be searched for and then changes can be mtateplate instances defined with the
template. When changes are made to a templasnoesbf a particular template, all of
the condition values defined with that templatéhat level will be updated. For action
expressions, each instance is unique and a charageetdoes not change others.

For this example, there are a number of additiamethods that were created to simplify
the locating of a specific case edge for updatelirig the specific parameter value, and
finding the action expression defined with a sped¢égmplate.

package com.ibm.websphere.sample.brules.mgmt;

import java.util.ArrayList;
import java.util.lterator;
import java.util.List;
import java.util.Vector;

import com.ibm.wbiserver.brules.mgmt.BusinessRule;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nagementException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager;

import com.ibm.wbiserver.brules.mgmt.Operation;
import com.ibm.wbiserver.brules.mgmt.ParameterValue ;
import com.ibm.wbiserver.brules.mgmt. Template;

import com.ibm.wbiserver.brules.mgmt.dtable.ActionN ode;
import com.ibm.wbiserver.brules.mgmt.dtable.CaseEdg e;
import com.ibm.wbiserver.brules.mgmt.dtable.Conditi onNode;
import com.ibm.wbiserver.brules.mgmt.dtable.Decisio nTable;

import com.ibm.wbiserver.brules.mgmt.dtable. Templat
import com.ibm.wbiserver.brules.mgmt.dtable.TreeAct
import com.ibm.wbiserver.brules.mgmt.dtable.TreeBlo
import
com.ibm.wbiserver.brules.mgmt.dtable.TreeConditionV
import com.ibm.wbiserver.brules.mgmt.dtable.TreeNod
import com.ibm.wbiserver.brules.mgmt.query.QueryOpe

public class Examplel2 {
static Formatter out = new Formatter();

static public String executeExample12()

{
try

out.clear();
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/I Retrieve a business rule group by target namespa ce and

name

List<BusinessRuleGroup> brgList = BusinessRuleManag er
.getBRGsByTNSAndName(

"http://BRSamples/com/ibm/websphere
/sample/brules”,
QueryOperator.EQUAL,
"ConfigurationValues",
QueryOperator.EQUAL, 0, 0);

if (brgList.size() > 0)
{

/I Get the first business rule group from the list

/I This should be the only business rule group in t he
list as

/I the combination of target namespace and name are

unique

BusinessRuleGroup brg = brgList.get(0);

/I Get the operation of the business rule group tha t
/I has the business rule that will be modified as
/I the business rules are associated with a specifi c

/I operation
Operation op = brg.getOperation("getMessages");

/I Get all business rules available for this
operation

List<BusinessRule> ruleList =
op.getAvailableTargets();

/I For this operation there is only 1 business rule
and
/l'it is the business that we want to update
DecisionTable decisionTable = (DecisionTable)
ruleList.get(0);
out.printin("");
out.printinBold("Decesion table before publish:");
out
.print(RuleArtifactUtility
.printDecisionTable(decisionT
able));

The init rule and condition and actions are comdiim a tree block. With the tree block,
the root node can be retrieved.

/I Get the tree block that contains all of the
conditions

/I and actions for the decision table

TreeBlock treeBlock = decisionTable.getTreeBlock();

/I From the tree block, get the tree node which is

the

/I starting point for navigating through the decisi on
table

TreeNode treeNode = treeBlock.getRootNode();
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The condition to be updated was defined with a tatefoy the name of “Condition
Value Template 2.1”. The methgetCaseEdge will recursively search from the
TreeNode down to the appropriate case edge tdtimdase edge where the template is
defined. The method expects that the level at wthie template is defined is known as
well as the current level. This method can be wgdohd the case edge with a template
by a specific name in case the same name is usedldple case edges.

/I Find the case edge at level 1 below the root wit h
/I specific template with a parameter value that ha s
/I a specific name. Since we are starting at the to p,

/I the current depth is O
CaseEdge caseEdge = getCaseEdge(treeNode, "paramQ",
"Condition Value Template 2.1", 1, 0);

With the case edge found, thenditionValueTemplatelnstance for the condition can
be retrieved.

if (caseEdge != null)

/I Case edge was found. Get the value
definition of the

/I case edge
TreeConditionValueDefinition condition =

caseEdge
.getValueDefinition();
/I Get the condition expression defined with a
template
TemplatelnstanceExpression conditionExpression
= condition
.getConditionValueTemplatelnstance(
);
With the ConditionValueTemplatelnstance , the appropriate parameter value can be

retrieve and then updated with t@Parametervalue  method.

/I Get the template for the expression
Template conditionTemplate =
conditionExpression

.getTemplate();

/I Check that template is correct as it is

possible to have

/I multiple templates for a condition value,

but only one

/I applied

if (conditionTemplate.getName().equals(
"Condition Value Template 2.1"))

{

/I Get the parameter value

ParameterValue parameterValue =
getParameterValue(

Page 96 of 157



© Copyright IBM Corporation 2008 All rights resedre

"param0Q",
conditionExpression);

/I Set the new parameter value
parameterValue.setValue("info");

}

The different action expressions defined with teatgs that need to be updated can then
be retrieved. ThegetActionExpressions method will return all actions that are defined
with the template by name Action Value Template 1.

ConditionNode conditionNode = (ConditionNode)
treeNode;

/I Get the case edges tree node
List<CaseEdge> caseEdges =
conditionNode.getCaseEdges();

/I Create a list to hold all of the action
expressions that

/I also need to be updated. Because every

action is

/I independent of other action even though the
template is

/I shared, all must be updated.
List<TemplatelnstanceExpression> expressions =
new Vector<TemplatelnstanceExpression>();

/I Retrieve all of the expressions
for (CaseEdge edge : caseEdges)

{
getActionExpressions("Action Value
Template 1", edge,
expressions);
}

With the list of action expressions, each item lbamupdated. For action expressions
defined with templates the correct parameter velurebe updated.

/I Update the correct parameter in each
expression

for (TemplatelnstanceExpression expression :
expressions)

for (ParameterValue parameterValue :
expression

{

.getParameterValues())

/I Check for correct parameter
although there is

/I only one paramater in our

template

if
(parameterValue.getParameter().getN
ame().equals(
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"param0™)) {
String value =
parameterValue.getValue();
parameterValue.setValue("Info

+
value.substring(value.i
ndexOf(":"),
value.length()));

}

/I With the condition value and actions
updated, the

/I business rule group can be published.

/I Use the original list or create a new list

/I of business rule groups
List<BusinessRuleGroup> publishList = new
ArrayList<BusinessRuleGroup>();

/I Add the changed business rule group to the
list
publishList.add(brg);

/I Publish the list with the updated business
rule group
BusinessRuleManager.publish(publishList, true);

out.printin("");

/I Retrieve the business rule groups again to
verify the

/I changes were published
out.printinBold("Decision table after
publish:™;

brgList =

BusinessRuleManager.getBRGsByTNSAndName(
"http://BRSamples/com/ibm/websphere
/sample/brules”,
QueryOperator.EQUAL,
"ConfigurationValues",
QueryOperator.EQUAL, 0, 0);

brg = brgList.get(0);
op = brg.getOperation("getMessages");
ruleList = op.getAvailableTargets();

decisionTable = (DecisionTable)

ruleList.get(0);

out.print(RuleArtifactUtility
.printDecisionTable(decisionTable))
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} catch (BusinessRuleManagementException e)

{
e.printStackTrace();
out.printin(e.getMessage());
}
return out.toString();
}
/*
Method to recursively navigate through a decision t able and locate a
case
edge that has a template with a specific name and c ontains a specific
parameter to change. This method assumes that the | evel(depth) in the
decesion table of the value that is to be changed i s known and the
current level(currentDepth) is tracked *
*/
static private CaseEdge getCaseEdge(TreeNode node, String pName,
String templateName, int depth, int currentDepth)
{

/I Check if the current node is an action. This is an indication
/I that this branch of the decision table has been exhausted

/I looking for the case edge

if (node instanceof ActionNode)

{
return null;
}
/I Get the case edges for this node
List<CaseEdge> caseEdges = ((ConditionNode) node).g etCaseEdges();

for (CaseEdge caseEdge : caseEdges)

/I Check if the correct level has been reached
if (currentDepth < depth)

{
/I Move down one level and then call getCaseEdge
again
/I to process that level
currentDepth++;
return getCaseEdge(caseEdge.getChildNode(), pName,
templateName, depth, currentDepth);
} else
{
/I The correct level has been reached. Get the
condition in
/I order to check the templates on that condition o n
whether

/I they match the template sought
TreeConditionValueDefinition condition = caseEdge
.getValueDefinition();

/I Get the expression for the condition which has

been defined

/I with a template

TemplatelnstanceExpression expression = condition
.getConditionValueTemplatelnstance();
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/I Get the template from the expression
Template template = expression.getTemplate();

/I Check if this is the template sought
if (template.getName().equals(templateName))

/I The template is found to match
return casekdge;

} else
caseEdge = null;
}
}
return null;
}
/*
This method will check the different parameter valu es for an expression
and if the correct one is found, return that parame ter value.
*/
private static ParameterValue getParameterValue(Str ing pName,
TemplatelnstanceExpression expression)
{
/I Check that the expression is not null as null wo uld indicate
/I that the expression that was passed in was proba bly not
defined
/I with a template and does not have any parameters to check.
if (expression = null) {
/I Get the parameter values for the expression
List<ParameterValue> parameterValues = expression
.getParameterValues();
for (ParameterValue parameterValue : parameterValue s)
{
/I For the different parameters, check that it
matches the
/I parameter value sought
if
(parameterValue.getParameter().getName().equals(pNa me
)
{
/I Return the parameter value that matched
return parameterValue;
}
}
}
return null;
}
/*
This method finds all of the action expressions tha t are
defined with a specific template. It recursively wo rks through
a case edge and adds action expressions that match to the
expressions parameter.
*/
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CaseEdge next, List<TemplatelnstanceExpression>
expressions)

ActionNode actionNode = null;
TreeNode treeNode = next.getChildNode();

/I Check if the current node is at the action node
if (treeNode instanceof ConditionNode)

{

}else {

List<CaseEdge> caseEdges = ((ConditionNode) treeNod
.getCaseEdges();

Iterator<CaseEdge> caseEdgeslterator =
caseEdges.iterator();

/I Work through all case edges to find the action
/I expressions
while (caseEdgeslterator.hasNext())

{
getActionExpressions(templateName,
caseEdgeslterator.next(),
expressions);
/I ActionNode found

actionNode = (ActionNode) treeNode;
List<TreeAction> treeActions = actionNode.getTreeAc

/I Check that there is at least one treeAction spec
for

/I the expression and work through the expressions
/I if the expressions have been created with the sp
/I template.

if (ItreeActions.isEmpty())

{

Iterator<TreeAction> iterator =
treeActions.iterator();

while (iterator.hasNext())

{

TreeAction treeAction = iterator.next();

TemplatelnstanceExpression expression =

treeAction

plateName,

level

tions();
ified

checking
ecific

.getValueTemplatelnstance();

Template template = expression.getTemplate();

if (template.getName().equals(templateName))

/I Expression found with matching

template
expressions.add(expression);
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Web browser output for example 12.

Executing examplel12

Rule set before publish:
Decision Table

Name: getMessages
Namespace: http://BRSamples/com/ibm/websphere/sdbnples

warning Warning: Address na
{0} found.
Parameter Parameter Name:
. ) .|Message for
SeverityName: param( Error Code paramO
10 Parameter Parameter Value:
{0} Value: Warning: Address na
Error  |Parameter warning found.
Code |Name:
Value |paramO error Error: Address not
Parameter {0} found.
Value: 10 Parameter Message for Parameter Name:
Name: param( Error Code param0 )
Parameter Parameter Value:
Value: error Error: Address not
' found.
. Warning: Insurance
warning . . |
{0} P(_)Ilcy IS not available in
this region.
Parameter Parameter Name:
20 .. Name: Message fo '
Severity paramO
paramO Error Code )
{0} Parameter Parameter Value:
Parameter Value: Warning: Insurance
Name: warniﬁ Policy is not available in
paramO g this region.
Parameter
Value: 20 error Error: Insurance Policy
{0} is not available in this
Message for~ .
Parameter region.
. Error Code ,
Name: Parameter Name:
paramO paramO
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Parameter Parameter Value: Error;
Value: error Insurance Policy is not
available in this region.
warnin Warning: The insuranc
o 9 policy was not
Parameter approved.
. f Parameter Name:
Severity Name: Message fo paramO
paramQ Error Code Parameter Value:
30 Parameter o o
{0} Value: Warning: The insuranc
Parameter warning goh(;())/vvgzs not
Name: PP :
param0 Error: The insurance
Parameter error policy./ was not
Value: 30 {0} approved.
Elzﬁgfeter Message forParameter Name:
aramb Error Code |paramO
Igarameter Parameter Value: Error
Value: error The insurance policy
' was not approved.
warning
{0} .
.. |Parameter Name: Message for Error
Severity null
paramO Code
Parameter Value:
Otherwise warning
error
{0} ) Message for Error '
Parameter Name: null
Code
paramO
Parameter Value: error

Decision table after publish:

Decision Table

Name: getMessages

Namespace: http://BRSamples/com/ibm/websphere/sdbnples

Error {100} info Message for Info: Address not
Code Severity{0} 9 found.

Parameter Error Code .
Value Name: Parameter Parameter Name:
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paramO Name: param(
Parameter ParameF;er rI;‘Zl{rz\rrrr]]c::-ter Value:
Value: 10 Value: info Info: Address not
found.
error Error: Address not
{0} found.
Parameter Message for Parameter Name:
Name: paramQ Error Code paramO )
Parameter Parameter Value:
Value: error Error: Address not
' found.
info Info: Ins_uranc_e Pc_)licyi
{0} not_avallable in this
region.
Severity Elg:ﬁg!eter Message forParameter Name:
paramo Error Code [paramO
20 Parameter Parameter Value: Info:
{0} V:Iue' info Insurance Policy is not
Parameter ' available in this region.
Name:
paramO error Error: InSt_Jrance_- Pol_icy
Parameter {0 is n_ot available in this
Value: 20 Parameter region.
Name: Message fo/Parameter Name:
' Error Code paramO
paramO ) I
Parameter Parameter Va_Iue._ Errorn:
Value: error Insqrance_ Pol!cy is not
' available in this region.
info Infc_): The insurance
{0} policy wzals not
approved.
30 Severity Elg:ﬁg!eter Message forParameter Name:
{0} param0 Error Code |paramO
Parameter Parameter Para_meter Value: _Info:
Name: Value: info The insurance policy
paramO ' was not approved.
Parameter error :
Value: 30 {0} Errpr: The insurance
Parameter Message forpolicy was not
Name: Error Code |approved.
paramo Parameter Name:
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Value: error Parameter Value: Error
The insurance policy
was not approved.

info

{0}
SeverityParameter Name:
paramO

Parameter Value: info

Code

Message for Error
null

Otherwise

error
{0}

Parameter Name:
paramO
Parameter Value: errof

Message for Error

Code null
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3.13 Example 13: Add a condition value and actiorn® a decision table

In this example, a condition value and action @@ea to a decision table. Condition
values can be added to a decision table throughdb®f a template. When adding a
condition value to a condition node, you are atyusdding a case edge. The new case
edge is added at the end of the list of case edgaisthe condition value, you must
specify a template instance expression that haggheopriate parameter values set. In
order to specify the template instance expresstanwill have to use a specific template.
As a best practice, it is best to give the temphati@mes at each condition node level
unique names in order to retrieve the correct tateplfor that type of condition. If a
single template definition is used, it may makaificult to determine at which level the
condition is being added.

When setting the condition value in a condition eathis will actually add the condition
value with the same template instance to all caonditodes at the same level. This is
done as the decision table is balanced. Also @pthe adding a new condition value,
new action nodes will be added. These action nbdes tree actions that have null
values specified for the user presentation and kemstance expression. Because the
condition value can be added to a condition nodedbes not have an action node as a
child node, the addition of a condition node masgutein a large number of action nodes.
The number of action nodes is based upon the teeatondition node is added and the
number of condition nodes at that level and thelmemof condition nodes at each child
level.

In order to find the action nodes that have beeated, a search of action nodes with tree
actions that have null user presentation and taepiatance expression may be
performed. ATreeActionValueTemplate can be used to create an expression that can
be set into thereeAction . This pattern would need to be repeated forel action
nodes.

For this example two methods were provided to assisetting up the new tree actions.
getEmptyActionNode  recursively looks for an empty action node from ¢herent
condition node and getParameterValue returns thee\d a parameter that was specified
by name.

package com.ibm.websphere.sample.brules.mgmt;
import java.util.ArrayList;

import java.util.lterator;

import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRule;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nagementException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager,;

import com.ibm.wbiserver.brules.mgmt.Operation;
import com.ibm.wbiserver.brules.mgmt.Parameter;
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import com.ibm.wbiserver.brules.mgmt.ParameterValue
import com.ibm.wbiserver.brules.mgmt.Template;
import com.ibm.wbiserver.brules.mgmt.ValidationExce
import com.ibm.wbiserver.brules.mgmt.dtable.ActionN
import com.ibm.wbiserver.brules.mgmt.dtable.CaseEdg
import com.ibm.wbiserver.brules.mgmt.dtable.Conditi
import com.ibm.wbiserver.brules.mgmt.dtable.Decisio
import com.ibm.wbiserver.brules.mgmt.dtable. Templat
import com.ibm.wbiserver.brules.mgmt.dtable.TreeAct
import com.ibm.wbiserver.brules.mgmt.dtable.TreeAct
import com.ibm.wbiserver.brules.mgmt.dtable.TreeAct
import com.ibm.wbiserver.brules.mgmt.dtable.TreeBlo
import com.ibm.wbiserver.brules.mgmt.dtable.TreeCon
import com.ibm.wbiserver.brules.mgmt.dtable.TreeNod
import com.ibm.wbiserver.brules.mgmt.problem.Proble
import com.ibm.wbiserver.brules.mgmt.query.QueryOpe

public class Examplel3
{

static Formatter out = new Formatter();

static public String executeExample13()

ption;

ode;

€,

onNode;

nTable;
elnstanceExpression;
ion;
ionTermDefinition;
ionValueTemplate;
ck;
ditionValueTemplate;
€,

m;

rator;

{
try
{
out.clear();
/I Retrieve a business rule group by target namespa ce
/I and name
List<BusinessRuleGroup> brgList = BusinessRuleMa nager
.getBRGsByTNSAndName(
"http://BRSamples/com/ibm/websphere/sample/brule s",

QueryOperator.EQUAL,"ConfigurationValues",
QueryOperator.EQUAL, 0, 0);

if (brgList.size() > 0)
{

/I Get the first business rule group from the

/l'list. This should be the only business

/I rule group in the list as the combination
/I of target namespace and name are unique
BusinessRuleGroup brg = brgList.get(0);

/I Get the operation of the business rule
/I group that has the business rule that will

/l be modified as the business rules are
/I associated with a specific operation
Operation op = brg.getOperation("getMessages");

/I Get all business rules available for

/I this operation

List<BusinessRule> ruleList =
op.getAvailableTargets();

/I For this operation there is only 1 business

/l rule and it is the business that we want
/I to update
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DecisionTable decisionTable = (DecisionTable)
ruleList.get(0);

out.printinBold("Decision table before
publish:™);
out.print(RuleArtifactUtility
.printDecisionTable(decisionTable));

The level at which the condition value is goindp®added needs to be located. This is
typically passed as parameter as the user intediaapplication using the classes knows
where to add the condition.

/I Get the tree block that contains all of
/I the conditions and actions for the decision
/I table
TreeBlock treeBlock =
decisionTable.getTreeBlock();

/I From the tree block, get the tree node which

/l'is the starting point for navigating through

/I the decision table

ConditionNode conditionNode = (ConditionNode)
treeBlock.getRootNode();

/I Get the case edges for this node which is

/I the first level of conditions

List<CaseEdge> caseEdges =
conditionNode.getCaseEdges();

/I Get the case edge which will have the new
/I condition added
CaseEdge caseEdge = caseEdges.get(0);

/I For the case edge get the condition node in

/I order to retrieve the templates for the

/I condition

conditionNode = (ConditionNode)
caseEdge.getChildNode();

/I Get the templates for the condition
List<TreeConditionValueTemplate>
treeValueConditionTemplates = conditionNode
.getAvailableValueTemplates();

Iterator<TreeConditionValueTemplate>
treeValueConditionTemplatelterator =
treeValueConditionTemplates.iterator();

TreeConditionValueTemplate conditionTemplate =
null;

By using unique template names at each conditiale hevel in the decision table, you
can more easily insure the condition value is beided at the correct condition node
value.
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/I Find the template that should be used
while
(treeValueConditionTemplatelterator.hnasNext())

{
conditionTemplate =
treeValueConditionTemplatelterator
.next();
if (conditionTemplate.getName().equals(
"Condition Value Template
2.1")
{
/I Template found
break;
conditionTemplate = null;
}
if (conditionTemplate !'= null)
{

With the correct template found, an instance caarbated and the appropriate parameter
value set before it is added to the condition node.

/I Get the parameter definition from the
/I template

Parameter conditionParameter =
conditionTemplate.getParameter("param0");

/I Create a parameter value instance to
/I be used in a new condition template
/I instance
ParameterValue conditionParameterValue =
conditionParameter
.createParameterValue("fatal");

List<ParameterValue>
conditionParameterValues = new
ArrayList<ParameterValue>();

/I Add the parameter value to a list

conditionParameterValues
.add(conditionParameterValue);

/I Create a new condition template
/I instance with the parameter value
TemplatelnstanceExpression
newConditionValue =
conditionTemplate
.createTemplatelnstanceExpression(c
onditionParameterValues);

/I Add the condition template instance to

/I this condition node
conditionNode
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.addConditionValueToThisLevel(newConditionValue)

/I When a condition node is added there

/I are new action nodes that are created

/I and empty. These must be filled with

/I action template instances. By

/I searching for each empty action

/I node from the parent level, all of the

/I new empty action nodes can be found.

conditionNode = (ConditionNode)
conditionNode.getParentNode();

With the condition value added to the condition@&atie tree actions in the new action
nodes must be set withreeeActionValueTemplate . First locate the empty action node
for the case edges. Use the parent condition twouhsure that as you iterate through the
condition nodes, you will pick up all action nodes.

/I Get the case edges for the parent node
caseEdges = conditionNode.getCaseEdges();

Iterator<CaseEdge> caseEdgeslterator =
caseEdges.iterator();

while (caseEdgeslterator.hasNext())
{
/I For each case edge, retrieve an
/I empty action node if it exists
ActionNode actionNode =
getEmptyActionNode(caseEdgeslterator
.next());

/I Check if all actions are filled
if (actionNode != null)

{

When an action node is found with empty tree astitime tree action must be set with a
TreeActionValueTemplate . First locate the template and then specify drampeters
before creating a template instance. With the tatapnstance created, the tree action
can be updated. For this example the parametesetagith a value from another tree
action in another action node under the same dondibde. For other decision tables
where another tree action might not have a valaerttay be used to create the new
parameter values, the value will have to be paasedparameter from the application.

/I Get the list of tree
/I actions. These
/I are not the actual
/I actions, but the
/I placeholders for the
/I actions
List<TreeAction>
treeActionList = actionNode
.getTreeActions();

List<TreeActionTermDefinition>
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treeActionTermDefinitions =
treeBlock
.getTreeActionTermDefinitions();

List<TreeActionValueTemplate>
treeActionValueTemplates =
treeActionTermDefinitions
.get(0).getValueTemplates();

TreeActionValueTemplate
actionTemplate = null;

for (TreeActionValueTemplate
tempActionTemplate :
treeActionValueTemplates)

{
if
(tempActionTemplate.get
Name().equals(
"Action Value
Template 1))
{
actionTemplate =
tempActionTemplate;
break;
}
}
if (actionTemplate != null)
{

/I Get another action
/I that is under
/I the parent condition
/I node in order
/I to use the value as
/I the basis for

/I the error message in
/I the new

/I action node. Move up
/I to the

/I parent condition
/I node first
ConditionNode
parentNode =
(ConditionNode)
actionNode

.getParentNode();

/I Get the first case
/I edge of the

/I parent node as this
/I action will
/I always be filled in
/I as new actions

/I are added to the end
/I of the case
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/I edge list.
CaseEdge caseE =
parentNode.getCas
eEdges().get(
0);

/I The child node is an
/I action node
/I and at the same
/I level as the new
/I action node.
ActionNode aNode =
(ActionNode) caseE
.getChildNode();

/I Get the list of tree
/I actions
TreeAction
existingTreeAction =
aNode
.getTreeActions()

.get(0);

/I Get the template
/I instance
/I expression for the
/I tree action
/I from which you can
/I retrieve the

/I parameter

TemplatelnstanceExpression
existingExpression =
existingTreeAction
.getValueTemplatelnstance();

ParameterValue
existingParameterValue =
getParameterValue(

"param0Q",

existingExpression);

String actionValue =
existingParameterValue
.getValue();

/I Create the new
/l message from the
/I message of the
/I existing
/I tree action
actionValue = "Fatal"
+
actionValue.substring(actionValue
.indexOf(™:"), actionValue
dength());
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Parameter
actionParameter =
actionTemplate

.getParameter("param0");

/I Get the parameter
/I from the template
ParameterValue
actionParameterValue =
actionParameter
.createParameterValue(actionValue);

/I Add the parameter to
/I a list of templates
List<ParameterValue>
actionParameterValues = new
ArrayList<ParameterValue>();

actionParameterValues.add(actionParameterValue);

/I Create a new tree
/I action instance

TemplatelnstanceExpression
treeAction = actionTemplate
.createTemplatelnstanceExpression(actionParameter Values);

/I Set the tree action
/l'in the action node
/I by setting it in the
/I tree action list

Here the tree action in the action node is updated.

treeActionList.get(0)
.setValueTemplatelnstance(
treeAction);

}

}

/I With the condition value and actions
/I updated, the business rule group can be
/I published.
/I Use the original list or create a new list
/I of business rule groups
List<BusinessRuleGroup> publishList = new
ArrayList<BusinessRuleGroup>();

/I Add the changed business rule group to the
I list
publishList.add(brg);

/I Publish the list with the updated business
/l rule group
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BusinessRuleManager.publish(publishList, true);

brgList =
BusinessRuleManager.getBRGsByTNSAndName(
"http://BRSamples/com/ibm/websphere/sample/brules”,
QueryOperator.EQUAL, “ConfigurationValues",
QueryOperator.EQUAL, 0, 0);
brg = brgList.get(0);
op = brg.getOperation("getMessages");
ruleList = op.getAvailableTargets();
decisionTable = (DecisionTable)
ruleList.get(0);
out.printinBold("Decision table after

publish:");
out
.print(RuleArtifactUtility
.printDecisionTable(decisionTable));
}
} catch (ValidationException e)

{

List<Problem> problems = e.getProblems();

out.printin("Problem =" +
problems.get(0).getErrorType().name());

e.printStackTrace();
out.printin(e.getMessage());
} catch (BusinessRuleManagementException e)

{
e.printStackTrace();
out.printin(e.getMessage());
}
return out.toString();
}
/*
* This method searches from the current case edge for any
* action nodes that have empty tree actions. An e mpty
* action node is found by looking at the end of t he list
* of case edges and checking if the action node h as tree
* actions that have both a null user presentation and
* TemplatelnstanceExpression.
*
private static ActionNode getEmptyActionNode(CaseE dge next)

{

ActionNode actionNode = null;
TreeNode treeNode = next.getChildNode();

if (treeNode instanceof ConditionNode)

{

List<cCaseEdge> caseEdges = ((ConditionNode) tree

.getCaseEdges();

if (caseEdges.size() > 1)

/I Get right-most case-edge as the new
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/I condition and thus empty actions are at the
/I right-end of the case edges
actionNode = getEmptyActionNode(caseEdges
.get(caseEdges.size() - 1));

if (actionNode != null)

{
}

return actionNode;

}

} else

{

actionNode = (ActionNode) treeNode;

List<TreeAction> treeActions =
actionNode.getTreeActions();

if (ItreeActions.isEmpty())
{
if
((treeActions.get(0).getValueUserPresentation() == null)

&&
(treeActions.get(0).getValueTemplatelnstance() == n ull))

return actionNode;
}
b
actionNode = null;

}

return actionNode;

}

/*
* This method will check the different parameter v alues for an
* expression and if the correct one is found, retu rn that
* parameter value.

*/

private static ParameterValue getParameterValue(St ring pName,

TemplatelnstanceExpression expression)
{

ParameterValue parameterValue = null;

/I Check that the expression is not null as null would
/I indicate that the expression that was passed in was
/I probably not defined with a template and does no t have
/I any parameters to check.
if (expression !'= null)
{
/I Get the parameter vlues for the expression
List<ParameterValue> parameterValues = expressio n
.getParameterValues();

Iterator<ParameterValue> parameterlterator =
parameterValues
.iterator();

/I For the different parameters, check that it
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/I matches the parameter value sought
while (parameterlterator.hasNext())

{

parameterValue = parameterlterator.next();

if

(parameterValue.getParameter().getName().equals(pNa me))

/I Return the parameter value that

/I matched
return parameterValue;

}
}
return parameterValue;

}

Web browser output for example 13.
Executing examplel13

Decision table before publish:
Decision Table

Name: getMessages
Namespace: http://BRSamples/com/ibm/websphere/sdbnples

warning Warning: Address ng
{0} found.
_ Parameter | IMessage for Parameter Name:
SeverityName: param( Error Code paramO
10 Parameter Parameter Value:
{0} Value: Warning: Address na
Error  |Parameter warning found.
Code |Name:
Value |paramO error Error: Address not
Parameter {0} found.
Value: 10 Parameter Message for Parameter Name:
i 1 paramO
Name: param(|Error Code )
Parameter Value:
Parameter )
. Error. Address not
Value: error
found.
{20% warning Warning: Insurance
Parameter {0} Policy is not available in
Name: Severit Parameter ||Message fo|this region.
aram'O YName: Error Code |Parameter Name:
E, arameter paramO paramO
value: 20 Parameter Parameter Value:
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Value: Warning: Insurance
warning Policy is not available i
this region.
error Error: Insurance Policy
{0} is not available in this
Parameter region.
Name: Message fofParameter Name:
aramb Error Code [paramO
garameter Parameter Value: Error;
Value: error Insurance Policy is not
' available in this region.
warnin Warning: The insuranc
o 9 policy was not
Parameter approved.
i Parameter Name:
.. 'Name: Message fo
Severity paramO
30 paramO Error Code Parameter Value:
{0} \Ij:lrjg.leter Warning: The insuranc
Parameter warning ZOH%VVZZ‘S not
Name: PP '
E:Zﬁ%ter error Error: The insurance
olicy was not
Value: 30 {0} gppré’ve 5
Elgrrigeter Message forParameter Name:
aramb Error Code |paramO
E arameter Parameter Value: Error
Value: error The insurance policy
' was not approved.
warning
{0}
.. |Parameter Name: Message for Error
Severity null
paramO Code
Parameter Value:
Otherwise warning
error
{0} ) Message for Error
Parameter Name: null
Code
paramO
Parameter Value: error

Decision table after publish:
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Decision Table
Name: getMessages

Namespace: http://BRSamples/com/ibm/websphere/sdbnples

warning Warning: Address nda
{0} found.
_ Parameter | IMessage for Parameter Name:
SeverityName: paramQ Error Code paramO
Parameter Parameter Value:
Value: Warning: Address ng
warning found.
10 error Error: Address not
{0} {0} found.
Error  |Parameter Parameter Name:
) Parameter Message for
Code |Name: . i paramO
Name: param(|Error Code )
Value |paramO P Parameter Value:
arameter ]
Parameter Value: error Error: Address not
Value: 10 ' found.
fatal Fatal: Address not
found.
{0} Parameter Name:
Parameter Message for '
) I paramO
Name: param( Error Code .
Parameter Value:
Parameter .
) Fatal: Address not
Value: fatal
found.
. Warning: Insurance
warning . . |
{0} P(_)Ilcy IS not available in
this region.
Parameter Parameter Name:
Severit Name: Message fo aramo '
)paramo Error Code | )
Parameter Value:
20 Parameter -
(0} Value: Wa_rnln_g. Insurar_lce _
Parameter warning tl?]c_)llcy is not available in
Name: is region.
Igzrrzrr?q%ter error Error: Insurance Policy
. is not available in this
Value: 20 {0} redion
Parameter glon. .
N . Message fofParameter Name:
ame:
Error Code |paramO
paramO . I
Parameter Value: Error;
Parameter L
. Insurance Policy is not
Value: error ) . .
available in this region.
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fatal _Fatal: InSL_lrance_ Pol_icy
) IS n_ot available in this
Parameter region. i
Name: Message fofParameter Name:
param0 Error Code |paramO
Parameter Parameter Va]ue:_ Fatal,
Value: fatal Insu_rance_ Pol!cy is _not
' available in this region.
warning quning: The insuranc
o policy was not
Parameter approved. i
Severity Name: Message fo 'E:rr:rr:g ter Name:
gmter Error Code Parameter Val_ue:
Value: Wa_rnlng: The insuranc
warniﬁg policy was not
approved.
30 error Error: The insurance
{0} {0} policy was not
Parameter Parameter approved.
Name: Name: Message forParameter Name:
paramO aramb Error Code |paramO
Parameter Igarameter Parameter Value: Errof
Value: 30 Value: error The insurance policy
' was not approved.
fatal Fat_al: The insurance
{0} policy was not
Parameter approved. )
Name: Message forParameter Name:
paramo Error Code |paramO
Parameter Para_meter Value: _Fatal
Value: fatal The insurance policy
' was not approved.
warning
{0} .
Otherwise ||Severity Parameter Name: Message for Error null
paramQ Code
Parameter Value:
warning
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error

{0} ‘

Parameter Name:
paramO
Parameter Value: error

Message for Error
Code ‘null‘

fatal

{0} ‘

Message for Error

Code null

Parameter Name:
paramO

Parameter Value: fatal
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3.14 Example 14: Handle errors in a rule set

This example focuses on how to catch problemsriieaset and find out what problem
has occurred such that the appropriate messadaeddisplayed or action can be taken to

correct the situation.

package com.ibm.websphere.sample.brules.mgmt;
import java.util.ArrayList;

import java.util.lterator;

import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRule;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nagementException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager;

import com.ibm.wbiserver.brules.mgmt.Operation;

import com.ibm.wbiserver.brules.mgmt.ParameterValue ;

import com.ibm.wbiserver.brules.mgmt.ValidationExce ption;

import com.ibm.wbiserver.brules.mgmt.problem.Proble m;

import

com.ibm.wbiserver.brules.mgmt.problem.ProblemStartD ateAfterEndDate;
import com.ibm.wbiserver.brules.mgmt.problem.Valida tionError;

import com.ibm.wbiserver.brules.mgmt.query.QueryOpe rator;

import com.ibm.wbiserver.brules.mgmt.ruleset.RuleBl| ock;

import com.ibm.wbiserver.brules.mgmt.ruleset.RuleSe t;

import com.ibm.wbiserver.brules.mgmt.ruleset.RuleSe tRule;

import

com.ibm.wbiserver.brules.mgmt.ruleset.RuleSetTempla telnstanceRule;

public class Examplel4 {
static Formatter out = new Formatter();

static public String executeExamplel4() {

try {
out.clear();
/I Retrieve a business rule group by target namespa ce and
name
List<BusinessRuleGroup> brgList = BusinessRuleManag er

.getBRGsByTNSAndName(
"http://BRSamples/com/ibm/websphere
/sample/brules”,
QueryOperator.EQUAL,
"ApprovalValues",
QueryOperator.EQUAL, 0, 0);

if (brgList.size() > 0) {
/I Get the first business rule group from the list
/I This should be the only business rule group in t he
list as
/I the combination of target namespace and name are
unique
BusinessRuleGroup brg = brgList.get(0);
out.printin("Business Rule Group retrieved");
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/I Get the operation of the business rule group tha t
/I has the business rule that will be modified as
/I the business rules are associated with a specifi c

/I operation
Operation op = brg.getOperation("getApprover");

/I Retrieve specific rule by name
List<BusinessRule> ruleList =
op.getBusinessRulesByName(
"getApprover", QueryOperator.EQUAL, O,
0);

/I Get the specific rule
RuleSet ruleSet = (RuleSet) ruleList.get(0);
out.printin("Rule Set retrieved");

RuleBlock ruleBlock = ruleSet.getFirstRuleBlock();

Iterator<RuleSetRule> rulelterator =
ruleBlock.iterator();

/I Search through the rules to find the rule to
change
while (rulelterator.hasNext()) {

RuleSetRule rule = rulelterator.next();

/I Check that the rule was defined with a

template

/l as it can be changed.

if (rule instanceof

RuleSetTemplatelnstanceRule) {
/I Get the template rule instance
RuleSetTemplatelnstanceRule
templatelnstance =
(RuleSetTemplatelnstanceRule) rule;

/I Check for the correct template rule

instance

if (templatelnstance.getName().equals(
"LargeOrderApprover")) {

To cause a problem, this example sets a parancetevdlue that is not compatible for
the expression. The parameter is expecting agentéut a string is passed in.

/I Get the parameter from the

template instance

ParameterValue parameter =

templatelnstance
.getParameterValue("par
aml");

/I Set an incorrect value for this
parameter

/I This will cause a validation
error
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parameter.setValue("$3500");
out.printin("Incorrect parameter

value set");
break;
}
}

}
/I This code should never be reached because of the
error
/I introduced
/l above
/I With the condition value and actions updated, th e
business
/l rule

/I group can be published.

/I Use the original list or create a new list

/I of business rule groups
List<BusinessRuleGroup> publishList = new
ArrayList<BusinessRuleGroup>();

/I Add the changed business rule group to the list
publishList.add(brg);

/I Publish the list with the updated business rule

group
BusinessRuleManager.publish(publishList, true);

}

A ValidationException can be caught and from the exception, the probEmse
retrieved. For each problem, the error can belateto determine which error has
occurred. A message can be printed out or theogpjpte action can be taken.

} catch (ValidationException e) {
out.printin("Validation Error");

List<Problem> problems = e.getProblems();

Iterator<Problem> problemlterator = problems.iterat or();
/I Check the list of problems for the appropriate e rror and
/I perform the appropriate action (report error, co rrect

/Il error, etc.)

while (problemiterator.hasNext()) {
Problem problem = problemiterator.next();
ValidationError error = problem.getErrorType();

/I Check for specific error value
if (error == ValidationError. TYPE_CONVERSION_ERROR) {
/I Handle this error by reporting the problem
out
.printin("Problem: Incorrect value
entered for a parameter");
return out.toString();
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/I else if....

/I Checks can be done for other errors and the
/I appropriate error message or action can be
performed

/I correct the problem

} catch (BusinessRuleManagementException e) {
out.printin("Error occurred.");
e.printStackTrace();

}

return out.toString();
}
}

Web browser output for example 14.
Executing example14

Business Rule Group retrieved

Rule Set retrieved

Validation Error
Problem: Incorrect value entered for a parameter
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3.15 Example 15: Handle errors in a business rulgroup

This example is similar to example 14 as it shoas kb handle problems that occur
when a business rule group is published. It shwove the problem can be determined
and the correct message can be printed or actidorped.

package com.ibm.websphere.sample.brules.mgmt;

import java.util.ArrayList;
import java.util.Date;
import java.util.lterator;
import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRule;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleGr oup;

import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nagementException;
import com.ibm.wbiserver.brules.mgmt.BusinessRuleMa nager,;

import com.ibm.wbiserver.brules.mgmt.Operation;

import com.ibm.wbiserver.brules.mgmt.OperationSelec tionRecord;
import com.ibm.wbiserver.brules.mgmt.OperationSelec tionRecordList;
import com.ibm.wbiserver.brules.mgmt.ParameterValue ;

import com.ibm.wbiserver.brules.mgmt.ValidationExce ption;

import com.ibm.wbiserver.brules.mgmt.problem.Proble m;

import

com.ibm.wbiserver.brules.mgmt.problem.ProblemStartD ateAfterEndDate;
import com.ibm.wbiserver.brules.mgmt.query.QueryOpe rator;

import com.ibm.wbiserver.brules.mgmt.ruleset.RuleBl| ock;

import com.ibm.wbiserver.brules.mgmt.ruleset.RuleSe t;

import com.ibm.wbiserver.brules.mgmt.ruleset.RuleSe tRule;

import
com.ibm.wbiserver.brules.mgmt.ruleset.RuleSetTempla

public class Examplel5
{

static Formatter out = new Formatter();

static public String executeExamplel15()

telnstanceRule;

{
try
out.clear();
/I Retrieve a business rule group by target namespa ce and
name
List<BusinessRuleGroup> brgList = BusinessRuleManag er

.getBRGsByTNSAndName(

"http://BRSamples/com/ibm/websphere
/sample/brules”,
QueryOperator.EQUAL,
"ApprovalValues",
QueryOperator.EQUAL, 0, 0);

if (brgList.size() > 0)

{

/I Get the first business rule group from the list
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/I This should be the only business rule group in t he
list as

/I the combination of target namespace and name are

unique

BusinessRuleGroup brg = brgList.get(0);

out.printin("Business Rule Group retrieved");

/I Get the operation of the business rule group tha t
[/l has the business rule that will be modified as
/I the business rules are associated with a specifi c

/I operation
Operation op = brg.getOperation("getApprover");

/I Retrieve specific rule by name
List<BusinessRule> ruleList =
op.getBusinessRulesByName(
"getApprover", QueryOperator.EQUAL, O,
0);

/I Get the specific rule
RuleSet ruleSet = (RuleSet) ruleList.get(0);
out.printin("Rule Set retrieved");

RuleBlock ruleBlock = ruleSet.getFirstRuleBlock();

Iterator<RuleSetRule> rulelterator =
ruleBlock.iterator();

/I Search through the rules to find the rule to
change
while (rulelterator.hasNext())

{

RuleSetRule rule = rulelterator.next();

/I Check that the rule was defined with a

template

/I as it can be changed.

if (rule instanceof

RuleSetTemplatelnstanceRule)

{
/I Get the template rule instance
RuleSetTemplatelnstanceRule
templatelnstance =
(RuleSetTemplatelnstanceRule) rule;

/I Check for the correct template rule

instance

if (templatelnstance.getName().equals(
"LargeOrderApprover"))

{

/I Get the parameter from the

template instance

ParameterValue parameter =

templatelnstance
.getParameterValue("par
aml");
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/I Set the value for this parameter
/I This value is in the correct
format and will

/I not cause a validation error
parameter.setValue("4000");
out.printin("Rule set parameter
value on set correctly");

break;

}

To insure a rule set is correct, the validate mgttemn be called. The validate method is
available on all objects and will return a listpzbblems that can be checked to determine
the problem. When calling validate on an objtet, validate method is called on all
contained objects as well.

/I Validate the changes made the rule set
List<Problem> problems = ruleSet.validate();
out.printin("Rule set validated");

/I No errors should occur for this test case,
however, as a
/I best practice, check if there are problems and

then
/I perform the correct action to recover or report
the error
if (problems != null)
{
Iterator<Problem> problemlterator =
problems.iterator();
while (problemlterator.hasNext())
{
Problem problem = problemiterator.next();
if (problem instanceof
ProblemStartDateAfterEndDate)
{
out
printin("Incorrect
value entered for a
parameter");
return out.toString();
}
}
} else
{

out.printin("No problems found for the rule
set");

/I Get the list of available rule targets

List<BusinessRule> ruleList2 =
op.getAvailableTargets();
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/I Get the first rule that will be scheduled
incorrectly
BusinessRule rule = ruleList2.get(0);

/I The error condition will be to set the end time

for a

/I scheduled rule to be 1 hour before the start tim e
/I This will cause a validation error

Date future = new Date();

long futureTime = future.getTime() - 360000;

/I Get the operation selection list to add the

incorrectly

/I scheduled item

OperationSelectionRecordList opList = op
.getOperationSelectionRecordList();

/I Create a new scheduled rule instance
/I No error is thrown until validated or a publish
/I occurs as more changes might be made
OperationSelectionRecord newRecord = opList
.newOperationSelectionRecord(new Date(),
new Date(
futureTime), rule);

When the record is added with an incorrect setatésl this does not cause an error. It is
possible overlaps might occur or no selection rsare set for the operation as things
are in the process of being changed. The errdtbeifound when the business rule
group with the operation selection record is puidds The validate method is called
before the objects are published and exceptiordwilhrown if any errors exists.

/I Add the scheduled rule instance to the operation
/I No error here either
opList.addOperationSelectionRecord(hewRecord);
out.printin("New selection record added with
incorrect schedule™);

/I With the condition value and actions updated, th e
business

/' rule

/I group can be published.

/I Use the original list or create a new list

/I of business rule groups

List<BusinessRuleGroup> publishList = new
ArrayList<BusinessRuleGroup>();

/I Add the changed business rule group to the list
publishList.add(brg);

/I Publish the list with the updated business rule

group
BusinessRuleManager.publish(publishList, true);
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} catch (ValidationException e) {
out.printin("Validation Error");

List<Problem> problems = e.getProblems();

Iterator<Problem> problemlterator = problems.iterat
/I There might be multiple problems

/I Go through the problems and handle each one or
/Il report the problem

while (problemiterator.hasNext())

{

Problem problem = problemlterator.next();

/I Each problem is a different type that can be
compared

if (problem instanceof ProblemStartDateAfterEndDate

{

out
.printin("Rule schedule is

incorrect. Start date is after end

date.");

return out.toString();
}
/I else if....
/I Checks can be done for other errors and the
/I appropriate error message or action can be
performed
/I correct the problem

}catch (BusinessRuleManagementException e)

{
out.printin("Error occurred.");
e.printStackTrace();
}
return out.toString();
}
}

Web browser output for example 15.
Executing example15

Business Rule Group retrieved

Rule Set retrieved

Rule set parameter value on set correctly

Rule set validated

Validation Error

Rule schedule is incorrect. Start date is afterdatd.
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4.0  Appendix

4.1 Formatter class

This class provides different methods to help wligplaying the different examples. It
adds different HTML tags to format the output.

package com.ibm.websphere.sample.brules.mgmt;
public class Formatter {
private StringBuffer buffer;

public Formatter()

{
buffer = new StringBuffer();
}
public void printin(Object o)
{
buffer.append(o);
buffer.append("<br>\n");
}
public void print(Object 0)
{
buffer.append(o);
}
public void printinBold(Object 0)
{
buffer.append('<b>");
buffer.append(o);
buffer.append("</b><br>\n");
}
public void printBold(Object o)
{
buffer.append('<b>");
buffer.append(o);
buffer.append('</b>");
}
public String toString()
{
return buffer.toString();
}

public void clear()

buffer = new StringBuffer();
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4.2 RuleArtifactUtility class

This utility class has two public methods. Thstfpublic method is for printing out a
decision table. This method makes use of a priveg#hod that uses recursion to print
out the conditions and actions for the decisiometal@he second public method is for

printing out a rule set.

package com.ibm.websphere.sample.brules.mgmt;

import java.util.lterator;
import java.util.List;

import com.ibm.wbiserver.brules.mgmt.BusinessRule;
import com.ibm.wbiserver.brules.mgmt.Parameter;
import com.ibm.wbiserver.brules.mgmt.ParameterValue
import com.ibm.wbiserver.brules.mgmt.RuleTemplate;
import com.ibm.wbiserver.brules.mgmt. Template;
import com.ibm.wbiserver.brules.mgmt.dtable.ActionN
import com.ibm.wbiserver.brules.mgmt.dtable.CaseEdg
import com.ibm.wbiserver.brules.mgmt.dtable.Conditi
import com.ibm.wbiserver.brules.mgmt.dtable.Decisio
import com.ibm.wbiserver.brules.mgmt.dtable.Decisio
import
com.ibm.wbiserver.brules.mgmt.dtable.DecisionTableT
import com.ibm.wbiserver.brules.mgmt.dtable.Templat
import com.ibm.wbiserver.brules.mgmt.dtable.TreeAct
import com.ibm.wbiserver.brules.mgmt.dtable.TreeAct
import com.ibm.wbiserver.brules.mgmt.dtable.TreeBlo
import
com.ibm.wbiserver.brules.mgmt.dtable.TreeConditionT
import
com.ibm.wbiserver.brules.mgmt.dtable.TreeConditionV
import com.ibm.wbiserver.brules.mgmt.dtable.TreeNod
import com.ibm.wbiserver.brules.mgmt.ruleset.RuleBl|
import com.ibm.wbiserver.brules.mgmt.ruleset.RuleSe
import com.ibm.wbiserver.brules.mgmt.ruleset.RuleSe
import com.ibm.wbiserver.brules.mgmt.ruleset.RuleSe
import
com.ibm.wbiserver.brules.mgmt.ruleset.RuleSetTempla

public class RuleArtifactUTtility
{

static Formatter out = new Formatter();

/*
Method to print out a decision table with the condi
actions printed out in a HTML tabular format. The
and actions are printed out with a separate method
recursively works through the case edges of the dec
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public static String printDecisionTable(BusinessRul e

ruleArtifact)

{

out.clear();

out.printinBold("Decision Table");
DecisionTable decisionTable = (DecisionTable)
ruleArtifact;

out.printin("Name: " +
decisionTable.getName());
out.printin("Namespace: " +
decisionTable.getTargetNameSpace());

/I Output the init rule for the decision table
before
/I working through the table of conditions and
actions
DecisionTableRule initRule =
decisionTable.getlInitRule();
if (initRule != null)
{
out.printBold("Init Rule: ");
out.printin(initRule.getName());
out.printin("Display Name: " +
initRule.getDisplayName());
out.printin("Description: " +
initRule.getDescription());
/I The expanded user presentation
will automatically populate the
/I presentation with the parameter
values and can be used for
/I display if the init rule was
defined with a template. If no
/I template was defined the
expanded user presentation
/I is the same as the regular
presentation.
out.printin("Extended User
Presentation: "
+
initRule.getExpandedUse
rPresentation());
/I The regular user presentation
will have placeholders in the
/I string where the
/I parameter can be substituted if
the init rule was defined with a
/I template
/'If the rule was not defined with
a template, the user
/I presentation will only
/I be a string without
placeholders. The placeholders are
of a
/I format of {n} where
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/I nis the index (zero-based) of
the parameter in the template. This
/I value

/I can be used to create an
interface for editing where there
are

/I fields with

/I the parameter values available
for editing

out.printin("User Presentation: " +
initRule.getUserPresentation());

/I Init rules might be defined with

or without a template

/I Check to make sure a template

was used before trying

/I to access the parameters

if (initRule instanceof

DecisionTableTemplatelnstanceRule)

{
DecisionTableTemplateln
stanceRule
templatelnstance =
(DecisionTableTemplatel
nstanceRule) initRule;

RuleTemplate template =
templatelnstance.getRul
eTemplate();

List<Parameter>
parameters =
template.getParameters(
);

Iterator<Parameter>
paramlterator =
parameters.iterator();

Parameter parameter =
null;

while
(paramliterator.hasNext(
N A

parameter =
paramliterator.next();

out.printin("Parameter
Name: " +
parameter.getName());
out.printin("Parameter
Value: "

+
templatelnstance.getPar
ameterValue(parameter
.getName()));
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}
}
/I For the rest of the decision table, start at
the root and
/I recursively work through the different case
edges and
/l actions
TreeBlock treeBlock =
decisionTable.getTreeBlock();
TreeNode treeNode = treeBlock.getRootNode();

printDecisionTableConditionsAndActions(treeNode
, 0);

out.printin("");

return out.toString();

}
/*
Method to recursively work through the case edges a nd print
out the conditions and actions
*/
static private void printDecisionTableConditionsAnd Actions(
TreeNode treeNode, int indent)
{

out.print("<table border=\"1\">");

if (treeNode instanceof ConditionNode)

{
/I Get the case edges for the
current TreeNode
/I and for each case edge print out
the conditions
ConditionNode conditionNode =
(ConditionNode) treeNode;

List<CaseEdge> caseEdges =
conditionNode.getCaseEdges();
Iterator<CaseEdge> caseEdgelterator
= caseEdges.iterator();

CaseEdge caseEdge = null;

while (caseEdgelterator.hasNext())

{
out.print("<tr>");
/I If this is the start
of the conditions for
the
/I condition node,
print out the condition
term
if (indent == 0)

out.print("<td>");
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TreeConditionTermDefini
tion termDefinition =
conditionNode
.getTermDefinition();

out.print(termDefinitio
n.getUserPresentation()
);

out.print("</td>");
indent++;

}else {

/I After the condition
term has been printed
fora

/I case edge skip for
the rest of the case
edges
out.print("<td></td>");
}

caseEdge =
caseEdgelterator.next()

out.print("<td>");

/I Check if the

caseEdge is defined by

a template

if
(caseEdge.getValueDefin
ition() = null)

{
TemplatelnstanceExpress
ion templatelnstance =
caseEdge
.getValueTemplatelnstan
ce();

out.printin(templatelns
tance.getExpandedUserPr
esentation());

TreeConditionValueDefin
ition valueDef =
caseEdge
.getValueDefinition();

out.printin(valueDef.ge
tUserPresentation());

Template template =
templatelnstance.getTem

plate();
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/I Get the parameters

for the template
definition and

/I print out the

parameter names and
values

List<Parameter>
parameters =
template.getParameters(

Iterator<Parameter>
paramlterator =
parameters.iterator();

List<ParameterValue>
parameterValues =
templatelnstance
.getParameterValues();
Iterator<ParameterValue
> paramValues =
parameterValues
.iterator();

Parameter parameter =
null;

ParameterValue
parameterValue = null;

while
(paramliterator.hasNext(
) &&
paramValues.hasNext())
{

parameter =
paramlterator.next();
parameterValue =
paramValues.next();

out.printin("Parameter
Name: " +
parameter.getName());
out.printin("Parameter
Value: "

+
parameterValue.getValue
0);

}

}

out.print("</td><td>");

/I Print the child node

for the caseEdge
printDecisionTableCondi
tionsAndActions(caseEdg
e.getChildNode(),

0);



}else {
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out.print("</td></tr>")

}

/I Add Otherwise condition if it
exists

TreeNode otherwise =
conditionNode.getOtherwiseCase();

if (otherwise != null)
{
out.print("<tr><td></td
><td>Otherwise</td><td>
)
/I Print the Otherwise
ConditionNode
printDecisionTableCondi
tionsAndActions(otherwi
se, 0);
out.print("</td></tr>")

}

out.print("</table>");

/I ActionNode has been found and
different logic is needed

/I to print out the TreeActions
ActionNode actionNode =
(ActionNode) treeNode;
List<TreeAction> treeActions
actionNode.getTreeActions();

Iterator<TreeAction>
treeActionlterator =
treeActions.iterator();

TreeAction treeAction = null;

/I The ActionNode can contain
multiple TreeActions to

/I print out

while

(treeActionlterator.hasNext())

{
out.print("<tr>");
treeAction =
treeActionlterator.next
0

TreeActionTermDefinitio
n treeActionTerm =
treeAction
.getTermDefinition();

if (indent == 0) {
out.print("<td>");
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out.print(treeActionTer

m.getUserPresentation()
);
out.print("</td>");

out.print("<td>");
TemplatelnstanceExpress
ion templatelnstance =
treeAction
.getValueTemplatelnstan
ce();

/I Check that a
template was specified
for

/I the TreeAction
before working with the
/I parameter name and
values

if (templatelnstance !=
null) {
out.printin(templatelns
tance.getExpandedUserPr
esentation());

Template template =
templatelnstance.getTem

plate();

List<Parameter>
parameters =
template.getParameters(
);

Iterator<Parameter>
paramlterator =
parameters.iterator();

List<ParameterValue>
parameterValues =
templatelnstance
.getParameterValues();
Iterator<ParameterValue
> paramValues =
parameterValues
.iterator();

Parameter parameter =
null;

ParameterValue
parameterValue = null;

while
(paramiterator.hasNext(
) &&
paramValues.hasNext())

{



}

/*
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parameter =
paramliterator.next();
parameterValue =
paramValues.next();

out.printin(" Parameter
Name: " +
parameter.getName());
out.printin(" Parameter
Value: "

+
parameterValue.getValue

0);
}

} else

/I If a template was

not used, the only item
that is

/I available is the
UserPresentation if it
was

/I specified when the
rule was created
out.print(treeAction.ge
tValueUserPresentation(

)
}

out.print("</td></tr>")

}

out.print("</table>");

Method to print out a rule set

public static String printRuleSet(BusinessRule

ruleArtifact)

{

out.clear();

out.printinBold("Rule Set");

RuleSet ruleSet = (RuleSet) ruleArtifact;
out.printin(*"Name: " + ruleSet.getName());
out.printin("Namespace: " +
ruleSet.getTargetNameSpace());

/l The rules in a rule set are contained in a
rule block

RuleBlock ruleBlock =
ruleSet.getFirstRuleBlock();

Iterator<RuleSetRule> rulelterator =
ruleBlock.iterator();
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RuleSetRule rule = null;

/I Ilterate through the rules in the rule block.
while (rulelterator.hasNext())
{
rule = rulelterator.next();
out.printBold("Rule: ");
out.printin(rule.getName());
out.printin("Display Name: " +
rule.getDisplayName());
out.printin("Description: " +
rule.getDescription());
/I The expanded user presentation
will automatically populate the
/I presentation with the parameter
values and can be used for
/Il display if the rule was defined
with a template. If no
/I template was defined the
expanded user presentation
/l'is the same as the regular
presentation.
out.printin("Expanded User
Presentation: "
+
rule.getExpandedUserPre
sentation());
/I The regular user presentation
will have placeholders in the
/I string where the parameter can
be substituted if the rule
/I was defined with a template. If
the rule was not defined with
/I a template, the user
presentation will only be a string
/I without placeholders. The
placeholders are of a format of {n}
/I where n is the index (zero-
based) of the parameter in the
/I template. This value can be used
to create an interface for
/I editing where there are fields
with the parameter values
/I available for editing
out.printin("User Presentation: " +
rule.getUserPresentation());

/I Check if the rule was defined

with a template

if (rule instanceof

RuleSetTemplatelnstanceRule) {
RuleSetTemplatelnstance
Rule templatelnstance =
(RuleSetTemplatelnstanc
eRule) rule;
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RuleSetRuleTemplate
template =
templatelnstance
.getRuleSetRuleTemplate

0:

List<Parameter>
parameters =
template.getParameters(

Iterator<Parameter>
paramlterator =
parameters.iterator();

Parameter parameter =
null;

/l Retrieve all of the
parameters and output
the name and value
while
(paramliterator.hasNext(
)

{

parameter =
paramlterator.next();

out.printin("Parameter
Name: " +
parameter.getName());
out.printin("Parameter
Value: "

+
templatelnstance.getPar
ameterValue(
parameter.getName()).ge
tValue());

}

out.printin("");
return out.toString();

4.3 Additional Query Examples

The following examples are not included with thelagation containing examples 1-15,
however they provide more examples on creatingiesi¢o retrieve business rule groups.
In these examples different properties and wildealdes (*_’, ‘%’) are used with
different operators (AND, OR, LIKE, NOT_LIKE, EQUA&nd NOT_EQUAL).
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For the examples, queries will be performed thiatrnebetween different combinations
of 4 business rule groups. It is important to usténd the different attributes and
properties of the business rule groups as thesesactin the queries.

Name: BRG1

Targetnamespace : http://BRG1/com/ibm/br/rulegroup

Properties:

organization, 8JAA

department, claims

ID, 00000567

region: SouthCentralRegion

manager: Joe Bean

Name: BRG2

Targetnamespace : http://BRG2/com/ibm/br/rulegroup
Properties:

organization, 7GAA

department, accounting

ID, 0000047

ID_cert45, ABC

region: NorthRegion

Name: BRG3

Targetnamespace : http://BRG3/com/ibm/br/rulegroup
Properties:

organization, 7FAB

department, finance

ID, 0000053

ID_app45, DEF

region: NorthCentralRegion

Name: BRG4

Targetnamespace : http://BRG4/com/ibm/br/rulegroup
Properties:

organization, 7THAA

department, shipping

ID, 0000023

ID_app45, GHI

region: SouthRegion

4.3.1 Query by a single property

List<BusinessRuleGroup> brgList = null;

brgList = BusinessRuleManager.getBRGsBySingleProper ty(
"department”, QueryOperator.EQUAL,
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"accounting", 0, 0);
/l Returns BRG2

4.3.2 Query business rule groups by properties angildcard (%) at the
beginning and at the end of the value

4.3.3

4.3.4

(‘" and ‘%)

4.3.5

/I Query Prop AND Prop
QueryNode leftNode =
QueryNodeFactory.createPropertyQueryNode(
"region”, QueryOperator.LIKE,
"%Region");

QueryNode rightNode =
QueryNodeFactory.createPropertyQueryNode(
"ID", QueryOperator.LIKE,
"000005%");
QueryNode queryNode =
QueryNodeFactory.createAndNode(leftNode,
rightNode);

brgList =
BusinessRuleManager.getBRGsByProperties(queryNode, 0, 0);

/I Returns BRG1 and BRG3

Query business rule groups by properties andildcard (‘')

brgList = BusinessRuleManager.getBRGsBySingleProper ty("ID",
QueryOperator.LIKE, "00000_3", 0, 0);

/I Returns BRG3 and BRG4

Query business rule group by properties witmultiple wildcards

brgList =
BusinessRuleManager.getBRGsBySingleProperty(“region
QueryOperator.LIKE, " __uth%Region",

0, 0);

/I Returns BRG1 and BRG4

Query business rule groups by NOT_LIKE operar and

wildcard (‘)
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brgList =
BusinessRuleManager.getBRGsBySingleProperty("organi zation",
QueryOperator.NOT_LIKE,

"7__A",0,0);

/l Returns BRG1 and BRG3

4.3.6 Query business rule groups by NOT_LIKE operar and
wildcard ()
brgList =
BusinessRuleManager.getBRGsBySingleProperty("organi zation",
QueryOperator.NOT_LIKE,
"7%", 0, 0);
/I Returns BRG1
4.3.7 Query business rule groups by NOT_EQUAL opaitor
brgList =
BusinessRuleManager.getBRGsBySingleProperty("depart ment",
QueryOperator.NOT_EQUAL,
“claims”, 0, 0);
/l Returns BRG1
4.3.8 Query business rule groups by PropertylsDeafed
PropertylsDefinedQueryNode node =
QueryNodeFactory.createPropertylsDefinedQueryNode(" manager"
);
brgList = BusinessRuleManager.getBRGsByProperties(n ode, O,
0);
/l Returns BRG1
4.3.9 Query business rule groups by NOT PropertyBefined

/I NOT Prop

QueryNode node =

QueryNodeFactory.createPropertylsDefinedQueryNode(" manager"
);

NotNode notNode = QueryNodeFactory.createNotNode(no de);
brgList = BusinessRuleManager.getBRGsByProperties(n otNode,
0, 0);

/l Returns BRG1
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Query business rule groups by multiple pragrties with a single

/I Prop AND NOT Prop

QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.EQUAL, "accounting");

NotNode notNode =
QueryNodeFactory.createNotNode(rightNode);

QueryNode leftNode =
QueryNodeFactory.createPropertyQueryNode("ID",
QueryOperator.LIKE, "00000%");

AndNode andNode = QueryNodeFactory.createAndNode(le ftNode,
notNode);

brgList = BusinessRuleManager.getBRGsByProperties(a ndNode,

0, 0);

// Returns BRG2

Query business rule groups by multiple propges with multiple
NOT nodes combined with AND operator

/I NOT Prop AND NOT Prop

QueryNode rightNode =
QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.EQUAL, "accounting");

NotNode notNode =
QueryNodeFactory.createNotNode(rightNode);

QueryNode leftNode =
QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE, "cla%");

NotNode notNode2 =
QueryNodeFactory.createNotNode(leftNode);

AndNode andNode = QueryNodeFactory.createAndNode(no tNode,
notNode2);

brgList = BusinessRuleManager.getBRGsByProperties(a ndNode,
0, 0);

/I Returns BRG1 and BRG2
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Query business rule groups by multiple propges with multiple
NOT nodes combined with OR operator

/I NOT Prop OR NOT Prop

QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE, "acc%");

NotNode notNode =
QueryNodeFactory.createNotNode(rightNode);

QueryNode leftNode =

QueryNodeFactory.createPropertyQueryNode(
"department”, QueryOperator.EQUAL,
"claims");

NotNode notNode2 =
QueryNodeFactory.createNotNode(leftNode);

OrNode orNode = QueryNodeFactory.createOrNode(notNo de,
notNode2);

brgList = BusinessRuleManager.getBRGsByProperties(o rNode,
0, 0);

/IReturns BRG1, BRG2, BRG3, and BRG4

Query business rule groups by multiple pragrties combined

with multiple AND operators

/I (Prop AND Prop) AND (Prop AND Prop)

QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE, "acc%");

QueryNode leftNode =
QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.EQUAL, "7TGAA");

AndNode andNodeLeft =
QueryNodeFactory.createAndNode(leftNode,rightNode);

QueryNode rightNode2 =
QueryNodeFactory.createPropertyQueryNode("ID",
QueryOperator.LIKE,"000004_");

QueryNode leftNode2 =
QueryNodeFactory.createPropertyQueryNode("region"”,
QueryOperator.EQUAL,

"NorthRegion");

AndNode andNodeRight =
QueryNodeFactory.createAndNode(leftNode2, rightNode 2);
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AndNode andNode =

QueryNodeFactory.createAndNode(andNodeL eft,andNodeR ight);
brgList = BusinessRuleManager.getBRGsByProperties(a ndNode,
0, 0);

/I Returns BRG2

4.3.14 Query business rule groups by multiple pragrties combinded
with AND and OR operators

/I (Prop AND Prop) OR (Prop AND NOT Prop)

QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE, "acc%");

QueryNode leftNode =
QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.EQUAL, "7TGAA™;

AndNode andNodeLeft =
QueryNodeFactory.createAndNode(leftNode, rightNode)

QueryNode rightNode2 =
QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.EQUAL, "8JAA");

NotNode notNode =
QueryNodeFactory.createNotNode(rightNode2);

QueryNode leftNode2 =
QueryNodeFactory.createPropertyQueryNode("region"”,
QueryOperator.LIKE, "%IRegion");

AndNode andNodeRight =
QueryNodeFactory.createAndNode(leftNode2, notNode);

OrNode orNode = QueryNodeFactory.createOrNode(andNo deleft,
andNodeRight);

brgList = BusinessRuleManager.getBRGsByProperties(o rNode,
0, 0);

/l Returns BRG2 and BRG3

4.3.15 Query business rule groups by multiple pragrties combined
with AND and NOT operators

/I Prop AND NOT (Prop AND Prop)

QueryNode leftNode =
QueryNodeFactory.createPropertyQueryNode("ID",
QueryOperator.LIKE, "000005%");
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QueryNode rightNode2 =

QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.EQUAL,
"8JAA");
QueryNode leftNode2 =
QueryNodeFactory.createPropertyQueryNode("region”,Q ueryOper
ator.LIKE,
"%IRegion");

AndNode andNodeRight =
QueryNodeFactory.createAndNode(leftNode2, rightNode 2);

NotNode notNode =
QueryNodeFactory.createNotNode(andNodeRight);

AndNode andNode = QueryNodeFactory.createAndNode(le ftNode,
notNode);

brgList = BusinessRuleManager.getBRGsByProperties(a ndNode,
0, 0);

/I Returns BRG3
4.3.16 Query business rule groups by multiple pragrties combined
with NOT and OR operators

/I NOT (Prop AND Prop) OR Prop
QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
"8_A_");
QueryNode rightNode2 =
QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
"1%");
QueryNode leftNode2 =
QueryNodeFactory.createPropertyQueryNode("region”,Q ueryOper
ator.LIKE,
"%IRegion");

AndNode andNodeRight =
QueryNodeFactory.createAndNode(leftNode2,rightNode2 );

NotNode notNode =
QueryNodeFactory.createNotNode(andNodeRight);

OrNode orNode = QueryNodeFactory.createOrNode(notNo de,
rightNode);

brgList = BusinessRuleManager.getBRGsByProperties(o rNode,
0, 0);
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/l Returns BRG3

4.3.17 Query business rule groups by multiple pragrties combined
with nested AND operators

/I Prop AND (Prop AND (Prop AND Prop))

QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("region”,
QueryOperator.LIKE,

" thRegion");
QueryNode rightNode2 =
QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
%),
QueryNode leftNode2 =
QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE,
"%ing");
AndNode andNodeRight =
QueryNodeFactory.createAndNode(leftNode2,rightNode2 );
AndNode andNodeLeft =
QueryNodeFactory.createAndNode(rightNode,andNodeRig ht);
PropertylsDefinedQueryNode node2 =
QueryNodeFactory.createPropertylsDefinedQueryNode(" ID_cert4
5");
AndNode andNode = QueryNodeFactory.createAndNode(no de2,
andNodeLeft);
brgList = BusinessRuleManager.getBRGsByProperties(a ndNode,
0, 0);
/I Returns BRG2
4.3.18 Query business rule groups by multiple pragrties combined
with nested AND operators
I/l (Prop AND (Prop AND Prop)) AND Prop
QueryNode rightNode =
QueryNodeFactory.createPropertyQueryNode("region”,Q ueryOper
ator.LIKE,
" thRegion");
QueryNode rightNode2 =
QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
"7%");
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QueryNode leftNode2 =

QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE,
Il%ingll);

AndNode andNodeRight =
QueryNodeFactory.createAndNode(leftNode2,rightNode2 );

AndNode andNodeLeft =
QueryNodeFactory.createAndNode(rightNode,andNodeRig ht);

QueryNode leftNode =
QueryNodeFactory.createPropertyQueryNode("ID_app45" ,QueryOp
erator.LIKE, "GH_");

AndNode andNode =

QueryNodeFactory.createAndNode(andNodeLeft, leftNod e);
brgList = BusinessRuleManager.getBRGsByProperties(a ndNode,
0, 0);

/I Returns BRG4

Query business rule groups by multiple propges combined
with nested AND operators and a NOT node

/I Prop AND (Prop AND (Prop AND NOT Prop))

QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
“T%);

QueryNode rightNode2 =
QueryNodeFactory.createPropertyQueryNode("region"”,
QueryOperator.LIKE,

"%IRegion");

NotNode notNode =

QueryNodeFactory.createNotNode(rightNode2);

QueryNode leftNode2 =

QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE,
"%ing");

AndNode andNodeRight =
QueryNodeFactory.createAndNode(leftNode2,notNode);

AndNode andNodeLeft =
QueryNodeFactory.createAndNode(rightNode,andNodeRig ht);

QueryNode leftNode =

QueryNodeFactory.createPropertyQueryNode("ID_cert45
QueryOperator.LIKE,
"AB_");
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AndNode andNode = QueryNodeFactory.createAndNode(le ftNode,
andNodeLeft);

brgList = BusinessRuleManager.getBRGsByProperties(a ndNode,
0, 0);

/I Returns BRG2

4.3.20 Query business rule groups by multiple pragrties combined
with nested AND operators

/I (Prop AND (Prop AND Prop)) AND Prop - Return emp ty

QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("region"”,
QueryOperator.LIKE,

" thRegion");
QueryNode rightNode2 =
QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
"T%");
QueryNode leftNode2 =
QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE,
"%ing");
AndNode andNodeRight =
QueryNodeFactory.createAndNode(leftNode2,rightNode2 );
AndNode andNodeLeft =
QueryNodeFactory.createAndNode(rightNode,andNodeRig ht);

QueryNode leftNode =
QueryNodeFactory.createPropertyQueryNode("ID_cert45
QueryOperator.LIKE,

"GH_");
AndNode andNode =
QueryNodeFactory.createAndNode(andNodeLeft, leftNod e);
brgList = BusinessRuleManager.getBRGsByProperties(a ndNode,
0, 0);
/IReturns no BRGs
4.3.21 Query business rule groups by multiple pragrties combined

with nested OR operators

/I (Prop OR (Prop OR Prop)) OR Prop
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QueryNode rightNode =
QueryNodeFactory.createPropertyQueryNode("region”,
QueryOperator.LIKE,

" thRegion");
QueryNode rightNode2 =
QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
“T%);
QueryNode leftNode2 =
QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE,
"%ing");

OrNode orNodeRight =
QueryNodeFactory.createOrNode(leftNode2,rightNode?2) ;

OrNode orNodeleft =
QueryNodeFactory.createOrNode(rightNode,orNodeRight );

QueryNode leftNode =
QueryNodeFactory.createPropertyQueryNode('ID_cert45
QueryOperator.LIKE,

"GH_");
OrNode orNode = QueryNodeFactory.createOrNode(orNod elLeft,
leftNode);
brgList = BusinessRuleManager.getBRGsByProperties(o rNode,
0, 0);
/l Returns BRG1
4.3.22 Query business rule groups by multiple pragrties combined

with nested OR operators

/I (Prop OR (Prop OR NOT Prop)) OR Prop

QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("region”,
QueryOperator.LIKE,

" thRegion");
QueryNode rightNode2 =
QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
%),
NotNode notNode =
QueryNodeFactory.createNotNode(rightNode?2);
QueryNode leftNode2 =
QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE,
"%ing");
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OrNode orNodeRight =
QueryNodeFactory.createOrNode(leftNode2,notNode);

OrNode orNodeleft =
QueryNodeFactory.createOrNode(rightNode,orNodeRight );

QueryNode leftNode =
QueryNodeFactory.createPropertyQueryNode("ID_cert45
QueryOperator.LIKE,

"GH_");
OrNode orNode = QueryNodeFactory.createOrNode(orNod elLeft,
leftNode);
brgList = BusinessRuleManager.getBRGsByProperties(o rNode,
0, 0);

/l Returns BRG3

Query business rule groups by multiple propges combined
with nested OR operators and a NOT node

/I Prop OR NOT(Prop OR Prop)

QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("region”,
QueryOperator.LIKE,
" thRegion");

QueryNode rightNode2 =
QueryNodeFactory.createPropertyQueryNode(
"organization"”,
QueryOperator.LIKE,

“T%);
QueryNode leftNode =
QueryNodeFactory.createPropertyQueryNode(
"department”,
QueryOperator.LIKE,
"%ing");
OrNode orNodeRight =
QueryNodeFactory.createOrNode(rightNode?2,
rightNode);
NotNode notNode =
QueryNodeFactory.createNotNode(orNodeRight);
OrNode orNodeLeft = QueryNodeFactory.createOrNode(l eftNode,
notNode);
brgList =
BusinessRuleManager.getBRGsByProperties(orNodeLeft, 0, 0);

/I Returns BRG3
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4.3.24 Query business rule groups by multiple propges combined
with nested OR operators and a NOT node

/I NOT(Prop OR Prop) OR Prop

QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("region"”,
QueryOperator.LIKE,
"%IRegion");

QueryNode rightNode2 =
QueryNodeFactory.createPropertyQueryNode(
"organization”,
QueryOperator.LIKE,

"T%");
QueryNode leftNode =
QueryNodeFactory.createPropertyQueryNode(
"department”,
QueryOperator.LIKE,
"%ing");

OrNode orNodeRight =
QueryNodeFactory.createOrNode(rightNode2,rightNode)

NotNode notNode =
QueryNodeFactory.createNotNode(orNodeRight);

OrNode orNodeLeft =
QueryNodeFactory.createOrNode(notNode,leftNode);

brgList =
BusinessRuleManager.getBRGsByProperties(orNodeLeft, 0, 0);

/I Returns BRG2 and BRG4

4.3.25 Query business rule groups by a list of des that are combined
with an AND operator

/I AND list
List<QueryNode> list = new ArrayList<QueryNode>();

QueryNode rightNode =
QueryNodeFactory.createPropertyQueryNode("region"”,
QueryOperator.LIKE,
"%thRegion");
list.add(rightNode);
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QueryNode rightNode2 =

QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
"T%");

list.add(rightNode2);

QueryNode leftNode =

QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE,
"%ing");

list.add(leftNode);

QueryNode leftNode2 =

QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
"TH%");

list.add(leftNode2);

AndNode andNode = QueryNodeFactory.createAndNode(li st);

brgList = BusinessRuleManager.getBRGsByProperties(a ndNode,

0, 0);

/I Returns BRG4

4.3.26 Query business rule groups by a list of ned and NOT node
combined with an AND operator

/I AND list with a notNode
List<QueryNode> list = new ArrayList<QueryNode>();

QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("region"”,
QueryOperator.LIKE,
"%thRegion");

list.add(rightNode);

QueryNode rightNode2 =

QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
"8%");

NotNode notNode =
QueryNodeFactory.createNotNode(rightNode2);

list.add(notNode);

QueryNode leftNode =

QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE,
"%ing");
list.add(leftNode);

QueryNode leftNode2 =
QueryNodeFactory.createPropertyQueryNode("organizat ion",

Page 155 of 157



© Copyright IBM Corporation 2008 All rights resedre

QueryOperator.LIKE,

"TH%");
list.add(leftNode2);
AndNode andNode = QueryNodeFactory.createAndNode(li st);
brgList = BusinessRuleManager.getBRGsByProperties(a ndNode,
0, 0);
/l Return BRG4
4.3.27 Query business rule groups by a list of ned that are combined

with an OR operator

/I OR list
List<QueryNode> list = new ArrayList<QueryNode>();

QueryNode rightNode =

QueryNodeFactory.createPropertyQueryNode("region"”,
QueryOperator.LIKE,
"%thRegion");

list.add(rightNode);

QueryNode rightNode2 =

QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
"8%");

list.add(rightNode?2);

QueryNode leftNode =

QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE,
"%ing");

list.add(leftNode);

OrNode orNode = QueryNodeFactory.createOrNode(list) ;

brgList = BusinessRuleManager.getBRGsByProperties(o rNode,
0, 0);

/IReturns BRG3

4.3.28 Query business rule groups by a list of ned and Not node
combined with an OR operator

/I OR list with Not node
List<QueryNode> list = new ArrayList<QueryNode>();

QueryNode rightNode =
QueryNodeFactory.createPropertyQueryNode("region"”,
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QueryOperator.LIKE,
"%thRegion");

list.add(rightNode);

QueryNode rightNode2 =

QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
"8%");

NotNode notNode =
QueryNodeFactory.createNotNode(rightNode?2);

list.add(notNode);

QueryNode leftNode =

QueryNodeFactory.createPropertyQueryNode("departmen t",
QueryOperator.LIKE,
"%ing");

list.add(leftNode);

QueryNode leftNode2 =

QueryNodeFactory.createPropertyQueryNode("organizat ion",
QueryOperator.LIKE,
"8%");

list.add(leftNode2);

OrNode orNode = QueryNodeFactory.createOrNode(list) ;

brgList = BusinessRuleManager.getBRGsByProperties(o rNode,
0, 0);

/IReturns BRG1, BRG2, BRG3, and BRG4
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