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JProcls Sistemas Corporativos

Sistema Corporativo

! Décadas de 50-60: sistemas monoliticos



)Procls Sistemas Corporativos

Sistema Corporativo

‘ Décadas de 60-70: separacao dos dados



(JProcls Sistemas Corporativos

Dados Tarefas

Sistema Corporativo

. Décadas de 70-80: procedimentos reutilizaveis



(JProcls Sistemas Corporativos

Dados Tarefas

Processos Regras

‘il A partir de 90: separacao dos processos e regras




)Procls Sistemas Corporativos

Dados Tarefas

Processos Regras

. A partir de 90: separacao dos processos e regras



(JProcls Conceitos

Regra:

Conjunto de condicOes a serem avaliadas e uma lista de acoes a serem

executadas (consequéncia) caso as condicdes sejam verdadeiras.

Fatos:
Dados sobre os quais as regras sao aplicadas.

Origens das regras:

Regulamentacao legal: “Se o tempo de uma chamada telefonica celular for

inferior a 30 segundos, entao cobre 30 segundos.”

Politicas da empresa: “Se a compra for acima de R$ 100,00, entao aplique

10% de desconto.”

Conhecimento de especialistas: “Se a pressao da caldeira estiver acima de

'n' vezes a temperatura, entao inicie o procedimento de despressurizagao.”



JDrocls Ferramentas

Dados:

DBMS: Sistemas de Bancos de Dados (Relacional, OO, Hierarquico, etc)

Tarefas:
Linguagens Imperativas (C/C++, Java, C#, Python, etc)

Processos:

BPMS: Engines de Processos (jBPM, WS Process Server, WLI, etc)

Regras:

BRMS: Engines de Regras (Drools, CLIPS, iLOG JRules, Jess, etc)



JProcls BRMS: Engine de Regras

* Componente de s0oftware especializado no gerenciamento e

processamento de regras

* Um BRMS esta para asregras como um SGBD esta para os dados.




ocls BRMS: Macro Arquitetura
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ocls Engine de Regras

oD

Analista de Aplicacao
Negocios
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Configuracao
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Acodes:
* Chamadas de callback

Acoes:
* Controle de execucéao

Production : Working
Memory Engine de Memory
Regras
(Regras) (Fatos)
Acoes: Acoes:
* Adicionar Regra * Adicionar Fatos
* Remover Regra * Remover Fatos
* Executar Regras * Modificar Fatos Drools

12



9Procls Engine de Regras: Runtime

Aplicacao

/fplicagéo dispara a execucao

Se a compra for Compra( R$ 80,00 )

acima de R$ 100,00, Engine de Compra( R$ 150,00 )

~ . Regras
entado aplique 10% g Compra( R$ 40,00 )

de desconto. Compra( R$ 200,00 )
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9Procls Engine de Regras: Runtime

Aplicacao

| [
]
| [
Se a compra for Compra( R$ 80,00 ) |
Bl acima de R$ 100,00, Engine de Compra( R$ 135,00 )
| - ; Regras I
entao aplique 10% Compra( R$ 40,00) |
] de desconto. Compra( R$ 200,00 ) |
]
_ _— [
| Pproduction Memory Engine executa a regra para Working Memory
| compra 2. |
| Drools |
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9Procls Engine de Regras: Runtime

Aplicacao

| [
]
[
I Se a compra for Compra( R$ 80,00 ) |
Bl acima de R$ 100,00, Engine de Compra( R$ 135,00 ) |
M entso aplique 10% Regras Compra( R$ 40,00 ) |
] de desconto. Compra( R$ 180,00 ) |
]
_ _— [
| Pproduction Memory Engine executa a regra para Working Memory
| compra 4. [
| Drools |
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9Procls Quando usar Engines de Regras?

Sua aplicacéo envolve tomadas de Suas regras sao basicamente
decisoes. estaticas e computacionais
Suas regras sao complexas. Suas regras sao simples, mesmo

gue em quantidade

Suas regras estao sujeitas a
mudancas frequentes Seu sistema trabalha com poucas
regras.

Suas regras precisam ser
compartilhadas entre aplicactes e
organizagcoes

Se vocé esta em um mercado volatil
com frequentes mudancas no
negodcio, alta competitividade ou
regulamentacéo extensa e complexa
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9Procls O que é o Drools?

Engine de Regras:
Forward Chaining
Algoritmo ReteOO
Otimizacdes: indexacdo de memdrias Beta, hashing de nos Alfa, etc

In-memory working memory

Arquitetura e Integracao
100% Java, roda tanto em JSE quanto JEE
Acesso transparente e direto ao modelo de dominio POJO

Ferramenta de middleware, integravel a containers JEE, Aplicacdes Web,
WebServices, |BPM, Seam, LDAP

JSR94 compliant
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9Procls Caracteristicas

Implementacao das regras:
Implementacéao declarativa
Evita que as regras figuem embutidas no codigo
Regras podem ser alteradas sem a necessidade de recompilacao

Otimiza a execucao de conjuntos de regras altamente complexos

Formas de definicao das regras:
DRL (Drools Rule Language): linguagem “nativa” similar ao java
DSL (Domain Specific Language): linguagem de alto nivel especifica ao
dominio
BRX: Guided Editors (Eclipse e Web)
Excel / OpenOffice: planilhas de tabelas de deciséo
XML: documentos XML com a declaracao das regras

API. para acesso direto via codigo Java

18



)Procls Regra em DRL

Regras séo
ol salience <int> B
SEETEES agenda-group <string>
activation-group <string>
no-loop <boolean>
auto-focus <boolean>
rule “<nonme da regra>" duration <long>/
<atri but o> <val or>
when
<LHS: condi ¢cbes>
t hen

<RHS:. acobes>

end
LHS: Condicbes a serem

checadas.

—

RHS: acdes que devem ser (Linguagem nativa DRL)

executadas quando as
condicOes forem satisfeitas.

(Cddigo Java ou MVEL)
N -
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QD

Se o jogador tem idade menor ou igual a 18 anos e habilidade

ocls Exemplo de Regra em DRL

superior a 7, entao apligue 10% de aumento no salario.

CFTEES, -

package com.sSample

3

2

3=rule "Promoc&o para o3 jovens"

9 when

a fjogador : Jogador | habhilidade > 7, idade <= 18 |

f then

7 ff 10% de auwento para o jogador

8 fjogador.set3alario| §jogador.getlalario() * 1.1 ):
5 end

10

Text Editar . Rete Tree .
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9 Procls Pacote: conjunto de recursos

package com sanpl e

| nport java.util.Map
| nport com sanpl e. Cheese

gl obal Cheese cheese

function voi d exanpl eFuncti on(Cheese cheese) {
Systemout. println( cheese );

}

rule “A Cheesy Rul e”
when
t hen

end

rul e “Anot her rul e”
when

t hen

end
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JProcls Demonstracio: Sudoku

Drools Sudoku Example
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File Edit Mavigate 3Search Project Run  wWindow Help
- Q- B0 @ e e [100% @ & 5 [ %5 Debug | >
% Debug 532 [ I T @ Tm | 2 T T O |[09= variables &2 Breakpoints £ 5 ¥ = 0O
= @ StateExamplellsingSalience [Drools application] = Mame Value
= org.drools.examples. StateExampleUsingSalience at localhosk: 4561 = b State (id=126&)
=gf# Thread [main] (Suspended (breakpoint at line & in Rule_a_ko_E_0)) el changes PropertyChangeSupport (id=1297)
Rule_A_to_B_0,consequencel(knowledgeHelper, State, FactHandle) line: 21 H name "B"
Rule_aA_to_B_0Consequencelnvoker. evaluate(knowledgeHelper, WorkingMemory line: 22 B state 1
Defaultigenda. firedckiv ationAckivation) line: nok available
Defaultfgenda.FireMextIkem{AgendaFilker) line: not available
Reteooht'orkingMemory { Abstractwiorkingtemory ). fire AllRules{agendaFilter) line: not available
Rekeooh orkingMemory [ AbstractWiorkingtMemaory ), Fire AlIRules() line: nok awailable
= ckataFvamnlal lrimnSsliance maindShvinal T lins: 47 s
‘E] StateExampleUsingSalisnce. drl &3 =0 = O || E Properties £3 = Od EE Cutline &3 =0
import org.drools.examples.State: -~ |E|:=:g> = ULlo o o
— = B} org.drools.examples
rule EBootstrap ;c‘::rnt:ral tel @ AtoB
when Conskraint [LiteralConstraint fieldExtr: Q Btoc
& : State (name == A", state == State.NOTRUN ) Ewalustor Integer == @ EtoD
‘GI Bookskrap
Field Mame  state a_
then Mame Alpha BaseYertex = org.drools.examples. State
System.out.printlnia.getMame () + " finished™ ) : walue 1
a.getState | State.FINISHED ) :
end
rule "L to B
when
State [(nawne = "L, State = State . FINISHED |
b @ State (hame == "E, =state == 3Itace.NOTRUN )
then
b.set3tate | 3tace.FINISHED ) :
e Sygtem.out.printlnib.getMame () + " finished™ )
end
rule "E to Cf
salience 10
when
State [(nawne = "E", State State . FINISHED |
o @ ITtAate (hame == "TC', =cate == 3Itate . NOTRUN )
then
System.out.printlnic.getMame () + " finished™ ) : 2
< >
Text Editor | Rete Tree Text Editor |Rete Tree < > >
E con... =2 Sea.. | O |9 Global Daka Wiew 52 | #>E| T B4 sadit view 52 v Ee T B 4 agenda View 52 | #>E| T B 4 working Memory View 52 | 4>E| =8
StateExampleUsingSalience [Drools The selected working memory has no globals defined. =+ ® Object asserted (1 A[NOTRUM] = & MAalM[focus]= AgendaGroupImpl (id=1259) & [0]=State (id=1253)
[EY EE = Activation created: Rule Bootstrap a=A[NOTRUMN](L) = & [0]= Agendaltem (id=1262) = & [1]=State (id=126%)
2 — = Object asserted (Z): BIMNOTRUMN] & ruleMame= "B to " & FIMISHED= 1
L= Lir = Object asserted (3 C[NOTRUM] & c=State (id=1269) &F MOTRUN=0O
A finished = Ohject asserted (4): D[MOTRUN] = & [1]= Agendaltem (id=1263) i PropertyChangeSupport {id=1294)
= 4 Activation executed: Rule Bookstrap a=aA[MNOTRUM]LY & ruleMame= "B to D" =]
= Object modified (13: A[FIMNISHED] & d= State (id=1270) E state=0
=> Activation created: Rule 4 bo B b=B[NOTRUN]Z) & [2]=sState (id=1z70)
=) ¥ Activation executed: Rule A to B b=B[MOTRUMI(Z) & [3]=State (id=1271)
=] Object modified (2): BIFINISHED]
= Activation created: Rule B to C c=C[NOTRUNI{Z)
= Activation created: Rule B to D d=D[MOTRIIN](4)
= 4 Activation executed: Rule B to C c=C[MOTRUMIS)
Object modified (33 C[FINISHED]
= 4 Activation executed: Rule B bo O d=D[MNOTRUMT4Y
Object modified (4): D[FIMISHED]
< >
e Wirikable Insert 21:1
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ols Guided Editor (Eclipse)

[J] Person.java Q X = 8

Guided rule editor

- WHEN L=~fj'
Persan ® 4
i age B |is less than v | | 42 | e
&F name B |is equal ko V||Eh:|I:| | '3'@
Yehicle ®
& Update constraints @
+ THEN i
Update constraints
- {options =
(op ) &dd a restriction on a Field w L
Mulkiple figld constriant

Add a new farmula skyle expression [ e Farmula ]

Variable name

Rule Builder | BRL Source | Generated DRL {read-onky)
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“rule "Driver in unsafe area for marginal age"
when
Policy type is 'COMPREHENSIVE"
Driver i= le=s= than 25 yesars old

Driver has a location risk profile of 'HIGH'

then ¢ Driver has a location risk profile of '{risk}'
<> Driver has an age of at least {age}
end < » Driver has had more than {prior} prior claims
<» Driver has had {number} prior claims
“rule "Dr <:Driver is between Jlower} and {upper} years old
when < Driver is greater than {age} years old

<> Driver is less than {age} years old £ 'MED'

<» Policy has not been rejected
< » Policy type is '{type}’

1m=

then

ols DSL Editor (Eclipse)

rginal age driver in high risk az

Reject Policy with explanation : 'Driver in that area is too rizky -

end

“rule "Driver unsafe for third party"
when
Policy type is '"THIRD PARTY'
Driver has had more than 2 prior claims

€l

Text Editor | Rete Tree
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Drocls Decision Tables (Excel/OpenOffice)

B | c | D | E | F | G | H
1 =
) e
g Base pricing rules Age Bracket Location risk profile Number of prior claims | Policy type applying for Base $ AUD Record Reason
10
Low 1 COMPREHENSIYE 450
11
MED FIRE_THEFT 200 Priors not relevant
1z
Young safe package 18, 24
MED 1] COMPREHENSIYE 300
13
Low FIRE_THEFT 150
14
() (] LI P HEM (] 1 1 QAU
15
18,24 MED 1 COMPREHENSIYE FOo0
16 Young risk
18,24 HIGH o COMPREEHEMNSIYE Too Location risk
17
HIGH H 0 g on
15
25,30 1] COMPREHENSIYE 120 Cheapest possible
19
253,30 1 COMPREHENSIYE 300
Mature drivers
20
253,30 2 COMPREHENSIYE 590
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OProcls BRMS: Guided Editor

JBoss Business Rules Management System — Mozilla Firefox

File Edit View History Bookmarks Tools Help

€ - -&

ﬂ} |@' http:/ flocalhost: 8080 /drools—jbrms forg.drools.brms.JERMS / JERMS. jsp#Rules

P“1Gmail | | post to del.icio.us

.Boss(@ Rules
m Find and edit rules.

+ Explore 3 Rule_2

(I my del.icio.us ¥ Browse Project — JBos... [= Google Calendar Ml Red Hat —- Intranet H...

$ Rule_1

<documentation>

Packages
Deployment Status: [Draft]l s’ save changes | Copy | Archive
Admin IF
Person®
*age  less than or equal to |42 Shg B
®*age greater than |21 S B
Board [b1*
Board®
There is no*
cost | greater than j 1200
THEM
o
set [b]® cost 1200 =}
{options)

[][») =5 [G]coostk

® p.%
+ Ap

Categories:

Modified on

=oa

)

Package:
Subject:

=

Type:

WView source Walidate

Source:

External link:

[ Nopaste [ Brisbane Times — New...

Rule 1

Finance ]
HR/Awards/QAS ||

=

=

: Thu 10 May 2007 03:16:47 PM EST
by:

Note:

Version:

Created on:

Created by:

] Format:

michael

whoops

5

Thu 10 May 2007 10:49:41 AM EST
michael

brxml

DemoPackage &7

Eu’ersion history q)“hj

Done

=

]
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“p
t -
i LS

cls RuleFlow Editor (Eclipse)

r . . ) Al
ava - NumberGuess.drl - Eclipse SDK - fUsers/fmeyer/projects/droolsprojects =
p yer/proj proj
Firli @ Q- %-0-Q BHEG &P B H-fH-poor o - & i &
o2 *NumberGuess.rf &3 =0 m\_ =g
[:3 Salect _j[: insert{ new Guess{ i J J; ~
[, Marquee 27 end
_'Es:ar:;;ion =rule "Record the highest Guess"
i D start ruleflow-group "Too High"
[~ Components * no-loop
Q) start when ) )
End game : Game( blggestGuess_, biggest )
O RuleFl Guess( $value : value > biggestGuess )
RuleFlowGroup then
= Split modify { game } { biggest = $value };
>+ Join 17 end
_ 38
= . C T
(7) Milestane 39=rule "Record the lowest Guess"
= SubFlow 48 ruleflow-group "Too Low" |
£} Action 41 no-loap |
42 when |
No mare Guesses 43 Gome{ smallestGuess : smallest ) |
44 Guess({ 3value : value < smallestGuess ) |
45 then |
46 modify { gome } { smallest - $value }; |
QT‘DD LDW 4rJ End |
48 |
M End 49=rule "Guess incorrect, retract Guess" |
S, " 50 ruleflow-group "Guess incorrect” |
oo 00 Low 51 w’hen |
52 guess : Guess() "
53 then
54 retract{ guess );
55 end
56 -
57 &
S8=rule "No more Guesses notification” ¥
Euess ingcorr... e — Jalr
Text Editor | Rete Tree
Package Explorer | 9] Rules View 52 %@ o o ® © O| 5% outline & W e e @O
B i org.acme.nsurance ~| ¥ EB org.drools.examples
> EE\‘ org.benchmarks.waltz @ Get user Guess
: gmg'gmo:s'b - m 93 Guess incorrect, retract Guess
org.drools.henchmark.manners 93 No more Guesses natification
» 2 org.drooIs.benchmark.waltzdb @ Record the highest Guess
b B org.drools.compiler %) Record the lowest Guess
v £ org.drools.examples ‘4 java.io.BufferedReader
8 AtoB java.io.InputStreamReader
AtoB
— org.drools.examples. NumberGuessExample.Game -
©) Apply L0% discount if total purcahses Is over 100 1 org.drools.examples.NumberGuessExample.GameRules 3
4] BoC b e X
] [id Writable Insert 60:9 ] 4
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.Uf AUditoria

+ Activation executed: Rule Start Clinical Pathway X if diagnosed d=Diagnose: Diagnose disease X: Type unknown(2)
== Object removed (2): Diagnose: Diagnose disease X: Type unknown
<= Activation cancelled: Rule RuleFlow-org.drools.examples.cdss.ClinicalPathwayX-16-17
<= Activation cancelled: Rule Remove old diagnose d=Diagnose: Diagnose disease X: Type unknown(2)
<= Activation cancelled: Rule RuleFlow-org.drools.examples.cdss.ClinicalPathwayX-12
= RuleFlowGroup activated: Examinations[size=2]
= RuleFlow started: ClinicalPathwayX[org.drools.examples.cdss. ClinicalPathwayX]
# Activation executed: Rule Examination1
# Activation executed: Rule Examination2
=2z RuleFlowGroup deactivated: Examinations[size=0]
=2z RuleFlowGroup activated: AdditionalExaminations[size=2]
® (Object inserted (2): Diagnose: Diagnose disease X: Type unknown
= Activation created: Rule Start Clinical Pathway X if diagnosed d=Diagnose: Diagnose disease X: Type unknown(2)
= Activation created: Rule RuleFlow-org.drools.examples.cdss.ClinicalPathwayX-16-17
= Acfivation created: Rule Remove old diagnose d=Diagnose: Diagnose disease X: Type unknown(2)
= Activation created: Rule RuleFlow-org.drools.examples.cdss. ClinicalPathwayX-12
# Activation executed: Rule Remove old diagnose d=Diagnose: Diagnose disease X: Type unknown(2)
=- = Object removed (2): Diagnose: Diagnose disease X: Type unknown
<= Activation cancelled: Rule Start Clinical Pathway X if diagnosed d=Diagnose: Diagnose disease X: Type unknown(2)
<= Activation cancelled: Rule RuleFlow-org.drools.examples.cdss.ClinicalPathwayX-16-17
<= Activation cancelled: Rule RuleFlow-org.drools.examples.cdss.ClinicalPathwayx-12
+ Activation executed: Rule Examination3
=2 RuleFlowGroup deactivated: AdditionalExaminations[size=0]
=2 RuleFlow completed: TreatmentY[org.drools.examples.cdss.TreatmentY]
=2 RuleFlow started: TreatmentY[org.drools.examples.cdss.Treatment]
=2 RuleFlow completed: ClinicalPathwayX[org.drools.examples.cdss.ClinicalPathwayX]

=- = Object inserted (2): Diagnose: Diagnose disease X: Type 2
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OProcls Questions?

Joshua: Greetings, Professor
Falken.

Stephen Falken: Hello, Joshua.
Joshua: A strange game. The
only winning move is not to
play. How about a nice game
of chess?

Dave Bowman: All right, HAL; I'll go In
through the emergency airlock.

HAL: Without your space helmet, Dave,
you're going to find that rather difficult.

Dave Bowman: HAL, | won't argue with
you anymore! Open the doors!

HAL: Dave, this conversation can serve
no purpose anymore. Goodbye.

@& redhat ‘ ..Boss

Edson Tirelli

JBoss Sr. Software Engineer / Drools Core Dev
etirelli@redhat.com
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