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.A model-driven approach

“a model-driven approach to enterprise
computing in a networked economy”

. How to include Business Rules in Enterprise
Models?

. How to link rule enforcement and application
execution?
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. BR Approach: avoid duplication of logic

The Business Rule Approach [Ross]

= business logic reflects business policy

= observation: business logic is duplicated in many
enterprise information systems

= result: changes in business policy result in an
avalanche of required application updates
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. ...by separating rules from applications

A business rule Is
— an atomic unit of business logic
— susceptible to change
—  crosscuts application components
— aconstraint, derivation or reaction [Wagner]

“Avoid logical duplication of business rules to ensure
1. Independent development
2. Independent evolution

of business rules and applications’
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. The advantages

= software development advantage
+ shortens development cycles
+ reduces the IT bottleneck
+ facilitates integration
= business advantage
+ captures hidden business policies
+ communicates business policies with stakeholders
+ automates customization

Business Rules bridge the Business-IT gap
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. Business Rules in Enterprise Models

defines and

Busi constrains : defines state :
usiness terms of Business | i ansitions of| BUSINESS

Vocabulary Rule Process
Model Model Model

fact-oriented [Halpin] atomic unit: rule sets activity-flow

Classes & Properties Rule Set metamodel RBPM metamodel
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.A rule-based business process metamodel

There are three perspectives to process modeling
[Van Der Aalst]

1. The activity-flow perspective
2. The case data perspective
3. The resource perspective
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. RBPM metamodel: activity flow

Role

activityEvent

raisedBy

EventType DecisionPoint ActivityType

involves ? triggers

ProcessRule

+ complex events (AND, OR, NOT)
+ long-running activities (activity events, activity states)
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. RBPM metamodel: case data

. Role
= fact-level granularity
. providedBy
" Case data reqUIrementS DataElementDescription DecisionPoint
= dynamic case data oo
acquisition (no fixed DomainPredicate

messages)

= NotificationDescription contains
EventType, DataElement-

NotificationDescription

ActivityType Description of notification
messages
ParameterDescription = ParameterDescription of activity
messages
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. The case for process rules

+ easy integration with rule-based data semantics

+ complex events

+ long-running activities

+ dynamic case data acquisition (no fixed messages)

- no formal validation facilities, however...
- comprehensibility at stake, however...
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.An example

The Contract Net Interaction Protocol

= non-trivial: one-to-many business process

= realistic: a pattern for real-life B2B interactions
= awell-understood negotiation protocol [Smith]

“An initiator puts out a contract to tender via a CFP
participants can make a proposal
the initiator accepts / rejects proposals
the participant performs the proposal”
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A business process visualization
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RBPM metamodel

_ Process Description
raisedBy
Role ProcessDescription NotificationDescription
1
01 providedBy * activityEvent
involves
DataElementDescription EventType DecisionPoint ActivityType IQ— Precondition
[ K N
DomainPredicate requiredAt triggers
| |
DomainProperty||DomainClass ProcessRule ParameterDescription
Process Instance
Notification
Role
1 *
raisedBy 1 *
Participant Event HIProcesslnstancel‘— Activity
1 * * 1
0.1 providedBy ’ 0.1
— DataElement Parameter
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. Why rule sets?

= Rule sets rather than rules are the atomic unit of
logic
1. Grouping of rules (modularization)

» e.g. derivation rules that define one property
* e.g. process rules pertaining to the same decision point

2. Rule dependencies (e.g. default logics)

3. Different numbers of rules can have equivalent
semantics

= Rule set metamodel, inspired by Decision Tables
= Atransformation from input rules to table rules
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. Decision Table with Process Rules

reaction(Event, Activity)
etTimerActivity Y N
. etCFPsucceeded Y N _
. etCFPfailed - Y I NI -
. proposal Y N| - | - | -
. bestProposal Y N|-1|-1-]-
. price, reservationPrice |Pr<=RP|Pr>RP| - | - | - | - | -
. atAcceptProposal, P X . N N
. atRejectProposal, P . X X | - | -1-1-
. atTerminate : : ol x x| - | -

W N =|lo|jloldlw|d=
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Rule set metamodel

DomainClass

subject subject
predicate <> predicate
SubjectAtom Variable PropertyAtom DomainProperty
subject * property * property
11
InputRule Q|DecisionTabIe|Q ConditionDependencyRule
1 ’ 0 1
1 1
AbstractSphere ConcreteSphere

1

¢ 1

1

Conclusion

{ordered}

ConditionLabeI|‘

{mutex}

*

Rule

* *

{ordered}

1

Condition
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But... how to link rules and applications?

Independent development requires strong de-coupling.

programming abstraction approach
paradigm level
[D’Hondt] 00 <> LP, application-level  rule enforcement as AOP
bi-directional crosscutting concern,
user-defined join points
[Dietrich] 00 > LP, process-level rule-based agents,
unidirectional 1 fixed interaction point
RBPM 00 > LP, process-level rule-based process
unidirectional execution,

5 fixed interaction points
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But... how to link rules and applications?

Commercial solutions: tight coupling between
processes/applications and rules:

= MS BizTalk: decision shape represents call to rule
engine

= |BM WebSphere: Business Rule Beans are
triggered from EJBs

= |LOG JRules: bi-directional calling facilities,
integrates with several process engines
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. Process-level BR enforcement; architecture

business |
ruie
process and f
rule layer enforcement

service and 7 sales /" purchase

component

Iayer /production /

application | DAP MCS | | ——=
layer ERP
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. Rule-based process execution: messages

content sent to
EVENT MESSAGES Event and DataElements process participants
(ProcessAgents)
ACTIVITY MESSAGES Activity and Parameters service representatives
(ActivityAgents)

QUERY/DATA MESSAGES Query or DataElements process participants / service
or application layer
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. Event processing cycle

2. input 3. case data
validation rules requirements

1 authorization 4. process rules
rules & precondltlons

0. derlvatlon 5 notification
rules rules

these execution-level rules are generated or
interpreted from the Enterprise Model
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. Implementing the RBPM framework

= processOntology, ruleSetOntology metamodels

= Rule-based Vocabulary Model and Process Model
= schema language: RDFS

= SWRL syntax

= Relfication: Parameter and DataElement refer to
rdf:Statement triples

= Arule generator generating execution-level rules,
or meta-interpreted rules

= |nspired by [Dietrich]
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. Event processing cycle

Prolog queries derived/generated from the Enterpise
Model:

= (Class and property predicate derivations
= authorized(+Event, +Participant)
= constraintViolation(-DataElement, -Constraint)

= requirement(+Decisionpoint, -DataElementType,
-Participant)

= reaction(+Event, -Activity)
= notification(+ActivityEvent, -Notification)
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.Agent-based process engine

DispatcherAgent for bootstrapping new processes

ProcessAgent manages process instances
(implements the event processing cycle)

ActivityAgent manages service invocations
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CNP Initiator: a screenshot

i http:/ fecon.kuleuven.be/cnpProcessDescription#initiator 1 [behavior = cnplnitiator.pl, AID = 3DB552A9-A397-E2F... [l[=] E3

Incoming Messages Outgoing Messages
[P olT
L L
E etinitiateCFP - elnitiateCFP1 E atCallForProposals - activity1
L L
E etCFPsucceeded - activitybvent?2 E timerActivity - activity?
L L
E etProposal - event? E etCallForProposals - notification
L L
E timerActivitySucceededBvent Type - actiitybEvent4 E atAcceptProposal - activity3
L L
E etAcceptProposalsucceeded - activitybEvente E etAcceptProposal - notification2

Prolog Queries:
notificationMessagehitp:lecon kuleuven befcnpProcessDescription_inifiatorT#notification”, Tristijngoededierideasiotefavaliad

hotificationEvent(httpfiecon kuleuven.be/cnpProcessDescription_initiator1#notification1’, Event)
radfi’hitp:fecaon kuleuen. heficnpProcessDescription_initiatari#event? ' 'hitp:fecon kuleuven hefprocessOntologyteventType', BEventT
file_unloadi'frstiingoedetierideashontelfavaijade/msa/heb2d2ad-abeh-e31a-5830e-To8245ced e b ")
rotfification message created: ‘hitplecon kuleuven befcnpProcessDescription_initiator1 #notification1'
message: frstijingoederierideasionteljavaljade/msgibeb2d2ad-5heb-231 a-580e-7a82 45cedeb b
event: ‘hitpfiecon. kuleuven. befcnpProcessDescription_initiator #event1!

event type: ‘hitpifecon. kuleuven.befcnpProcessDescription#etCallForProposals’
q | ll | IC

Kill Agent Dump Triple Base

| b

[4]
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CNP Participant: a screenshot

£ http://econ.kuleuven.be/cnpProcessDescription#participant 1[behavior = cnpParticipant.pl, ... Jlj[=]
Outgoing Messages

QUT
E atMakeProposal - activity1

Incoming Messages
1§

L,
E etCallForProposals - event1

L L
m etMakeProposalSucceeded - activityBvent2 'W] etProposal - notification

Prolog Queries:
incarparateDataElements(frstiingoededierideashonteljavaljade/msg@6490b45-e910-6552-50a6-1140d04d
event(fistiingoederierideasioneljavaljadeimsag/96490h45-291 0-6552-50a6-11400d0d5e5a4 b’ Event)
rdfihttpfecon kulewuven belcnpProcessDescription_initiator! #event! ' 'hitpfecon. kuleuven hefprocessOntal
reactions{http:econ kuleuven hefchpProcessDescription_initiator! #event1’, Activities)
rdfihttpfecon kulewven belcnpProcessDescription_padicipant!activity1' 'hitpllecon kuleuven. befprocesso
activithlessaged'httplecon kuleuven helcnpProcessDescription_padicipant! #activity? ', frstiingoedetieride

| [ ]

MIEC

[4]

(] T

Kill Agent Dump Triple Base
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