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*The SkyNet funding bill is passed.
*The system goes online on August 4th, 1997.
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*SkyNet begins to learn at a geometric rat
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Drools is a business rule management system (BRMS)Y and an enhanced Rules Engine
implementation, Reted 0, based on Charles Foray's Rete algorithm tailared for the
Java language. Maore importantly, Drools provides for Declarative Programming and is
flexible enough to match the semantics of your problem domain with Domain Specific
Languages, graphical editing tools, web based tools and developer productivity tools,

Product Information
(training and support)

Drools Blog

Drools Job Board

Why Choose Drools

Open Source Drools has a business friendly open source license that makes it free to download,

use, embed, and distribute,

Declarative Programming Allow you to say "what to do" not "How to do it",

Accessible business rules Drools is friendly to both developers and business users, DSLs allow developers to
write almost natural language sermantics for rule authors, GUIs and wisual
metaphors (RuleFlow, Decision tables in Spreadsheets) also reduce the gap
between business and IT. & web based BRMS {Business Rule Management System)

provides GUIs for managing rule assets,

Logic and Data Separation Rule engines are the ultirnate in logic and data de-coupling, Increases v

Transferring data from labs. jboss.com. ..
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Tuesday, November 06, 2007
Drools now has 1725 unit and integration tests

Posted by Mark Proctor

one of the great things about Open Source is we are totally open and transparent, soit's
very easy to make a judgement on the level of quality of the software and the efforts gone
into @&, On this note we would like to bring to everyone's attention that Drools now has 1725
unit and integration tests - which | think is high by anwone's standard - none of these tests
wera produced by code generation. This report is shown as part our Hudson built test results

page, https:/fhudson.jboss.orgf hudson/ jobs drools/ 983/ testRepoarty

Our Hudson build server, https:/ fhudson.jboss.org/ hudson/jobs draols/, builds Drools after
every commit and makes distribution zips publicly available here , so you can always get the

latest trunk build for your own testing.
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at d:d6 Phh 0 comments Links to this post

Create Blog | Sign In

Subscribe Now

N R3S Feed
EN Atom Feed

Drools Job Board

See more jobs

Post wour job here

Fowered by JobThread
Getwour ovun job board

Blog Archive

¥ 2007 [113)
¥ havember [3]

Droals now has 1725 unit and
integration tests

Irish Java Technology Conference -
ath of Movember. ..

Kore great articles

» October [14]

* Septemnber [10]
* August [15)

e duly (18]

Done




JProols Classes

Account

long accountNo
double balance

Cashflow

Date date
double amount
int type

long accountNo

AccountingPeriod

Date start
Date end




(JProocls Creating Views with Triggers

date amount type accountNo | |AccountingPeriod
12-Jan-07 100 CREDIT 1 start end
2-Feb-07 200 DEBIT 1 01-Jan-07 31-Mar-07
18-May-07 50/CREDIT 1
9-Mar-07 75/CREDIT 1 Account

accountNo balance
1 0
increase balance for AccountPeriod Credits decrease balance for AccountPeriod Debits
select * from Account acc, select * from Account acc,
Cashflow cf, AccountPeriod ap Cashflow cf, AccountPeriod ap
where acc.accountNo == c¢f.accountNo and where acc.accountNo == cf.accountNo and

cf.type == CREDIT cf.type == DEBIT

cf.date >= ap.start and cf.date >= ap.start and

cf.date <= ap.end cf.date <= ap.end

trigger : acc.balance += cf.amount trigger : acc.balance -= cf.amount
CaShF'OdW CashFlow
ate amount type date amount type
18-May-07 50 CREDIT
Account
accountNo balance

1 -50




(JProocls Creating Views with Triggers

increase balance for AccountPeriod Credits

select * from Account acc,
Cashflow cf, AccountPeriod ap
where acc.accountNo == cf.accountNo and
cf.type == CREDIT
cf.date >= ap.start and
cf.date <= ap.end

trigger : acc.balance += cf.amount
CashFlow
date amount type
2-Feb-07 200 CREDIT
Account
accountNo balance

1 150

date amount type accountNo AccountingPeriod
12-Jan-07 100 CREDIT 1 start end
2-Feb-07 200 DEBIT 1 01-Apr-07 30-Jun-07
18-May-07 50 CREDIT 1
9-Mar-07 75 CREDIT 1 Account
accountNo balance
1 0

decrease balance for AccountPeriod Debits

select * from Account acc,
Cashflow cf, AccountPeriod ap
where acc.accountNo == cf.accountNo and
cf.type == DEBIT
cf.date >= ap.start and
cf.date <= ap.end

trigger : acc.balance -= cf.amount
CashFlow
date amount type




Drocls Whatis a Rule

o n

uotes on Rule names are
optional if the rule name has

salience <int> )
agenda-group <string>

no spaces. no-loop <boolean>
auto-focus  <boolean>
N duration <long>

7

" rule <n >
<attri bute> <
when

<LHS>
t hen

<RHS> RHS can be any valid java.\
end Future versions will support
other languages, i.e Groovy

7




Drocls Whatis a Rule

specific passing of
instances

Methods that must
be called directly
public void heltToMark(Person person) {

| f ( person.getNanme().equals( mark ) {
Systemout.println( Hello Mark );

Rules can never }
be called directly

ule Hello Mark

Specific instances
cannot be passed.
when

Person( na mark )

t hen
System out. printl n( Hello Mark );

end



YProcls Whatis a Pattern

Pattern

V_'_ ......... T ston

Evaluator Value

Shower( temperature == “hot” )



@ Drocls Anatomy of a Pattern

pattarnBinding & ! pattern
.1

[..n

yl.n
»{ constraint )
0.m
1
yl.n yo.n

(ﬂﬁdﬁmsﬁaint}( InlineEval :}

.1

17 yi

( fieldName ) (' restriction ]—H
.1

19 *1

1

(slnglevmueﬁamrlctlnhj (’-‘ multiRestriction ‘-)1
1

1y
(upemtor) ( val|u:r -) yo.n

restrictionGroup L

Ll

L

Al

Y1
(qualil'ledldentiﬁer) (:return‘ufalue) Cliteral:) (uariabla_)

yi
[ioamp-:mnd'l.n‘alueﬁesﬁlﬂlnn)
1

LA

1

0.n
[ walue )

1

#1 LA Y ¥!
[iqualifladldantlﬂm) Cretum".-'alue) ( litaral ) Gra:iahl.a)

10



9Procls Our First Rule

select * from Account acc,
Cashflow cf, AccountPeriod ap

where acc.accountNo == cf.accountNo and
cf.type == CREDIT

cf.date >= ap.start and
cf.date <= ap.end

Pattern Binding

Pattern |

field Binding

rule ease balance Account Credits”

Variable Restriction

ap : AccountPeriod()
acc : Account ( SaccountNo : accountNo

CashFlow( type == CREDIT,
accountNo == S$SaccountNo,
Literal Restriction date >= ap.start && <= ap.end,
Sammount : ammount
then

acc.balance += Samount; _ — )
Multri Restriction - Variable

Restriction

end

field Binding

Consequence (RHS) 11




JProcls Rules as a “view”

date amount type accountNo | |AccountingPeriod
12-Jan-07 100/CREDIT 1 start end
2-Feb-07 200 DEBIT 1 01-Jan-07 31-Mar-07
18-May-07 50 CREDIT 1
9-Mar-07 75 CREDIT 1 Account
accountNo balance
1 0
rule “increase balance for AccountPeriod rule “decrease balance for AccountPeriod
Credits” Debits”
when when
ap : AccountPeriod() ap : AccountPeriod()
acc : Account ( SaccountNo : accountNo ) acc : Account( SaccountNo : accountNo )
CashFlow( type == CREDIT, CashFlow( type == DEBIT,
accountNo == $accountNo, accountNo == SaccountNo,
date >= ap.start && <= ap.end, date >= ap.start && <= ap.end,
Sammount : ammount ) Sammount : ammount )
then then
acc.balance += S$amount; acc.balance -= Samount;
end end
CashFlow CashFlow
12-J 878 = — 100 CRES/I'FI)'G date amount type
~an- 2-Feb-07 200 DEBIT
18-May-07 50 CREDIT
Account
accountNo balance
1 -50

12



JProcls Rules as a “view”

date amount type accountNo AccountingPeriod
12-Jan-07 100/ CREDIT 1 start end
2-Feb-07 200 DEBIT 1 01-Apr-07 30-Jun-07
18-May-07 50/ CREDIT 1
9-Mar-07 75/CREDIT 1 Account
accountNo balance
1 0
rule “increase balance for AccountPeriod rule “decrease balance for AccountPeriod
Credits” Debits”
when when
ap : AccountPeriod() ap : AccountPeriod()
acc : Account( SaccountNo : accountNo ) acc : Account( SaccountNo : accountNo )
CashFlow( type == CREDIT, CashFlow ( type == DEBIT,
accountNo == SaccountNo, accountNo == SaccountNo,
date >= ap.start && <= ap.end, date >= ap.start && <= ap.end,
Sammount : ammount ) Sammount : ammount )
then then
acc.balance += S$amount; acc.balance -= Samount;
end end
CaShFI%V;te amount t CashFlow
u ype d
ate amount type
2-Feb-07 200/ CREDIT yp
Account
accountNo balance
1 150

13



O Procls Whatis a Production Rule
System

Codification of
the business
knowledge

Repository of
asserted Java
instances

Inference
Engine
~ ~
Production . Pattern Working
Memory Matcher Memory
~_ ~_
(rules) (facts)
Agenda
insert
update

retract

14



)Proocls Production Rule System

Tables

Views

View

Approximated by SQL and Views

Account AccountingPeriod Cashflow
/
view 1 view?2
N\ /
AN
AN e
\\ ) 4
Ny Object Types
main view

Rules
agenda

Account

AccountingPeriod

Cashflow

rule2

15



Salience

rule “Print blance fo ountPeriod”
salience -50
when
ap : AccountPeriod()
acc : Account( )
then
System.out.println( acc.accountNo +
end

“: “acc.balance );

Agenda
1 increase balance
2 decrease balance arbitrary
3 increase balance
4 print balance

9Proocls Conflict Resolution with Salience

16



9Proocls RuleFlow

= *banking.rf &2

[ﬁ& Select

r=1
Ll Marguee

—t Conneckion Creation

[~ Components *

i) Start

[® End

[ ) RuleFlowEroup
2 split

=+ Jain

(7) Milestone

=2 SubFlow
Ackion

calculakion

B End

”

rule “increase balance for AccountPeriod Credits
ruleflow-group “calculation”
when
ap : AccountPeriod()
acc : Account( $accountNo : accountNo )
CashFlow( type == CREDIT,
accountNo == $accountNo,
date >= ap.start && <= ap.end,
$ammount : ammount )
then
acc.balance += $amount;
end

ruleflow-group

rule “Print blan AccountPeriod”
ruleflow-group “report”
when
ap : AccountPeriod()
acc : Account()
then
System.out.printin( acc.accountNo + “ : “ acc.balance );
end

17



9YProcls Using 'not' existential

not Bus( color == “red” )

rule “incre lance for AccountPeriod Credits”
when
ag” : AccountingPeriod( )

not AccountingPeriod( start < ap.start)

acc : Account ( $accountNo : accountNo )
CashFlow( type == CREDIT,
accountNo == S$accountNo,
date >= ap.start && <= ap.end,
Sammount : ammount )
then

acc.balance += Samount;
end

'not’, ‘exists’, ‘forall’

18



9YProcls Using 'not' existential

rule "Test 01 - Credit Cashflow"
salience 100 from accumulate ]

when
UpdatingAccount ( account )
CurrentAccountin Sstart : start, Send : end )
Number ( $sum : ubleValue )
from accumulate( $c : Cashflow( type==Cashflow.CREDIT,
account == S$Saccount,
date >= Sstart && <= S$Send,
Samount : amount )
sum( $Sc.getAmount () ) )
then
System.out.println( "CREDIT : " + Send + " : " + S$sum );

Saccount.balance += $sum) ;
end

'‘from’, ‘collect’, 'accumulate’



JProocls Package

Namespace for all
package members

package com sanpl e

. _ _ Imports can be used in
I mport java.util.Mp functions and rules. Uses

| nport com sanpl e. Cheese\valid java import syntax

gl obal Cheese cheese

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

}
rule A Cheesy Rule
when
&.
t hen
&.

end

20



JProcls Two Phase System

Determine W
possible rules t

0
fire J

insert

4 Working Memory Action

Agenda Evaluation

Rule
Found Select
Rule to Fire
No Rule
Found
_

21



(JProcls Features

Engine
Full Rete Implementation -- with high performance indexing
Dynamic RuleBases
S tateful and S tateless Execution Modes
Async operations
Rete and S equential Rete
Rule Agent
Optional Data S hadowing
Pluggeable Dialects
Propositional Logic
Literal Restriction
Variable Restriction
Return Value Restriction
Jointed and dis-jointed Connectives allowed - '&& ||
inline-Eval

22



JProcls Features

First Order Logic (Quantifiers)
And
Or
Exists
Not
Accumulate
Collect
From
Forall
Nesting of any CE inside of 'and’ and ‘or
S upport for both infix and prefix ‘and'/or CEs
Nesting and Chaining of 'from’, ‘accumulate’, ‘collect

23



(JProcls Features

E xecution Control

Conflict Resolution (salience) Now pluggeable

Agenda Filters

Agenda Groups

Activation Groups

Rule Flow

Attributes ( no-loop, lock-on-active )
Temporal Rules

S cheduler for rule duration will fire when a rule is true for X
duration

Truth maintenance
Logical Insertions

Event Model
Working Memory, Agenda, Rule Flow and Rule Base

24



Fil= Edit Mavigate Search Project Run  wWindow Help
i Q- i B-O- Q- I @Y 2 E e e oo w]E & B | %5 Debug | i
%5 Debug 3 b= T @ @ T | 3 T T B | 69= varisbles 52 Breakpoints #HE T T8
= ‘GI StateExampleUsingSalience [Drools Application] - Mame Yalue
= arg.drools.examples. StateExamplelsingSalience at localhost: 45651 =2 b State (id=1268)
=g Thread [main] (Suspended (breakpoint ak line & in Rule_aA_to_B_0%) = changes PropertyihangeSupport {id=1297)
= Rule_a_to_B_D.consequenceiknowledgeHelper, State, FactHandle) line: 21 B name rg"
= Rule_a_to_B_DConsequencelnvoker, evaluate{knowledgeHselper, WorkingMemory ) line: 22 B state 1
= DefaultAgenda. firesctivation{Activation) line: not available
DefaultAgenda. firelextitemAgendaFilter) line: not available
ReteoowWaorkingMemory{Abstract\WorkingMemory ) FireallRules{AgendaFilter) line: not available
ReteooworkingMemory{abstractworkingtemory ). fireallRules() line: not awvailable
SFabaFwarmnlal leinaSslianca msindShinal 1 lina: 47 b
4 stateExampleUsingSalience.drl £2 =8 = B || E2 properties &2 = B || &= outline 32 = 8
import org.drools.examwples.State: -~ |E|I=::> = U oo
— = #% org.droals,examples
rule Bootstrap Rizesily el (E] AtoB
- Boo = General _ ] o ) Broc
a : State(noame == rar state == State.NOTRUN | Zonskraink [LiteralZonstraint FieldExtr: ga BtaD
4 Evaluator Integer ==
Field Mame skate 4@ Bootstrap
then Hame flpha BassVertex org.drools. examples. State
System.out.printlnia.getMName () + " finished®™ ) walue 1
a.set3tate | Stacte.FINIIHED ) :
end
rule "L to ET
when
State (naume == "L, =2tate == Itate.FINIIZHED )
kb :: Statei(nsme == "EBEY, state == State . .NOTRUN |
then
b.set3tcate | State.FINISHED
£l System.out.println(b.geclame ()] + " finished™ ) :
end
rule "E to O
salience 10
when
State (naume == "ET, =2tate == Itate.FINIIZHED )
o @ State(nsune == "CY, state == State . .NOTRUN |
then
System.out.println(c.getl=ame () + 7 finished™ | ; -
< _ ol [ 5
Text Editor | Rete Tree Texk Editor | Rete Tree 4 2| £ >
Econ.. 2 Sea.. = O|[ 4] Global Data view &2 |+ = O 99 sudit view 52 S O[99 agenda view 52 |+ = O 939 working Memary view &2 |+t| = O
StateExampleUsingSalience [Drools The selected working memory has no globals defined. = ™ Object asserted (13 A[NOTRUM] = & MAIN[focus]= AgendaGrouplmpl (id=1259) & [0]=State (id=1268)
Ex u'—ﬂ =r Activation created: Rule Bookskrap a=A[MNOTRUMNI{L) =~ & [0]= Aagendaltem (id=1Z262) (= & [1]= Skate 1269)
— s L = Object asserted (23 B[MNOTRUM] & ruleMame= "B ko " %F FIMISHED= 1
— td = Object asserted {3 C[MOTRUM] & = State (id=1Z&9) # naTRUN= 0
A finished = Object asserted (43 D[NOTRUN] = & [1]= Agendaltem (id=1263) B changes= PropertyChangeSuppart (id=1294)
= ¥ Activation executed: Ruls Bootstrap a=A[MNOTRUMI(L) " H name=
= Ohject modified {1): A[FINISHED] = stake=0
= Ackivation created: Rule & to B b=B[NOTRUNI(Z) & [2]= State
=1 4 Activation executed: Rule & to B b=B[NOTRUM](Z) & [3]= State (id=1271)
= Ohbject modified {2): B[FINISHED]
= Ackivation created: Rule B to C c=C[MOTRUNIES)
= Ackivaktion creaked: Rule B to D d=D[MNOTRUNMI{+)
# Activation executed: Rule B to C c=C[MOTRUM](Z)
Ohiject modified (3): C[FINISHED]
¥ Activation executed: Rule B to D d=D[MNOTRUN](4)
Cbject modified (4): DIFINISHED]
< >
o* Wiritable Inserk 21:1

25



)Drocls Eclipse IDE

"E] StateExamplelsingSalience.drl 23

import org.drools.examples.3tate;

rule EBootstrap
when
& @ Jtate (name ==

then

SJystem.out.printlnia.getiName ()
State.FINISHED

a.setitate |

end
rule "4 toa E"
when
Jtate (name == "A", state == 3tate.FINIZHED )
b : 3tate(name == "B, state == 3tate.NOTEUN )
then
b.zet3tate| 3tate.FINIZHED ):
System.out.printlnib.getilame (] + " finished™ ]:
end
rule "B to C"
salience 10
when
State (namwe == "E", state == LState.FINISHED )
C : Ztate(name == "C', state == State . NOTRUN ]
then

"A".r

state == State.NOTRUN )

+ " finished™ );
1

SJystem.out.printlnic.getMame ()] + " finished" ):

£

Texk Editor | Rete Tree



'E] Global Daka View &5 %= O

The selected working memary has no globals defined.

Procls Eclipse IDE

0 audi view 52 2w 5 T O 1) Agenda iew 52 (= O
= Object asserted (1) A[NOTRUN] = & MAIN[focus]= AgendaGroupImpl (id=1259)
=* Activation created: Rule Bookstrap a=A[MOTRUMN]L) =l & [0]= Agendaltem (id=1262)
Object asserted (2): BIMOTRLUM] 4 & rulehame= "B ko C"
Ohject asserted (3): CINOTRUM] +- & ©=5tate (id=1269)
Object asserted (4): DNOTRLM] =l & [1]= Agendaltem (id=1263)
= Bckivation executed; Rule Bookstrap a=A[MOTRUM](L) +- & ruleMame="E to D"
Ohbject madified (13: A[FIMISHED] +- & d=State (id=12700
=* Activation created: Rule & ko B b=B[NOTRUM](Z)
= Activation executed: Rule A to B b=B[MOTRUN](Z)
Ohbject modified (2): B[FINISHED]
= Activation created: Rule B ko C c=C[NOTRUM](I)
=* Activation created: Rule B to D d=D[NOTRUN](4)
= Activation executed: Rule B to C c=C[NOTRUN](S)
Object modified {3): C[FINISHED]
= Bckivation executed; Rule B to D d=DNOTRUMNI()
Object modified {4): D[FINISHED] 4 2

'E] Warking Mernory View 23

H- & [0]=State (id=1263)
& [1]=5tate (id=1269)

y

¥

[

& FINISHED= 1
¥ NOTRUM=0

o= 8

o changes= PropertyChangeSupport {id=1294)

B name="_"

E state=10

[2]= State (id=1270)
[5]=State (id=1271)

27



JProcls Eclipse IDE

& Debug - HelloWorld. drl - Eclipse SDK

File Edit Mavigate Search Project Run  Window Help

o QB O Q@ K G-
35 Debug 52 [ 2 .es F Y 50O

= E] Hello'WorldExample (1) [Drools Application] ~

= org,drools,examples, HelloWWorldExample at localhost; 1916
=5 Thread [main] (Suspended (breakpoint at line 7 in Rule_GoodBye_00)

Rule_GoodBye_0,consequencelknowledgeHelper, HelloWoaorldExamplediessage, Factl
Rule_zoodBye_DConsequencelmvoker, evaluatelknowledgeHelper, WorkingMernory) i

DefaultAgenda. FireActivationd Ackivation) line: 545
Defaultagenda. FireMextIterniAgendaFiter) line: 509

LU

bl

P | z

0 Hellovworld.drl 23

package org.drools.examples
“import org.drools.exawples.HelloWorldExample . Message:!

“rule "Hello World"
dialect "mrrel"

status = Message.GOODEYE }:
end

“rule "GoodEBEye'™

dialect "java"

no-loop true

when
m @ Message [ status == Message.GOODEYE, message

then

2 Jystem.out.println| message |;
m.zetMessage | message ):
end

Text Editar | Rete Tree

Console | Tasks | Agenda Yiew | Global Data View | Rules Wiew ‘E] Waorking Memoary View 53

when
m : Message| status == Message.HELLO, message message |
then
System.out.princln( messadge )
@ modify ([ m | { message = "Goodbyte crusl world®”,

message )

=2 | %5 Debug |3}J Jawa

Marme Walue

HellawworldExampletMessage

Goodbyte cruel world

= 0O 5= outine &2 G @ e o @O
= £ org.drools.examples

@ GaoodBye

4 Hello warld

“= org.drools, examples. HelloWorldExample, Message

ERE

= & [0]=HelloWorldExampletMessage {id=24)
¥ GoooBYE= 1
¥ HELo=10
B message= "Goodbyte cruel world”
B status=1

=

28



ols Guided Editor (Eclipse)

[J] Person.java Q X
Guided rule editor

- YWHEN

Person

47 age B |is less than w | | 4z

5f name B |is equal ko " | | Bob

Vehicle

* THEN

+ [options)

Rule Builder | BRL Source | Generated DRL {read-onky)

Update constraints

Add a restriction an a Field

Mulkiple field constriank

Add a new farmula skyle expression [

Variable name

& Update constraints @

e Farmula

Cancel

=
Lk

-

=
Lk

=
L




QD

ocls DSLs (Eclipse)

“rule "Driver in unsafe area for marginal age"
when
Policy type is 'COMPREHENSIVE’
Driver i=s less than 25 years 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} rginal age driver in high risk a:

end <» Driver has had more than {prior} prior claims
<> Driver has had {number} prior claims
“rule "Dr <:Driver is between {lower} 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}’

1=

then

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

end

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

|

I(_I 1111

Text Ed 'rtcrr| Rete Tree

30



8]

ocls DSLs (Eclipse)

ticketing.dsl X = 0
diting Domain specific language: [fdrools-examples-drlfsrcfmain/rules/orgfdroals fexamples ticketing, dsl]
Descripkion: | |

Language Expression Rule Language Mapping Chiject Scope

There is a customer kicket with status af "{skakust customer : Cuskomer? ) ticket : Tick. .. [condition]

There is a "{subscription}" cusktomer with a ticket status of "{status}"  cuskomer : Customer{subscription =... [condition]

Log "{message}" Sysbem, out, prinknd"{message} "; [consequen...

Escalate the ticket kickek,setSkatus"Escalate™); update, .. [consequen...

Send escalation email sendEscalationEmail] customer, kicke, .. [consequen. ..
Expression: | | [ Edik l
Mapping: | | [ Femove l
Ohject: | | add |
Sort by W Sort l

31



Drocls DecisionTables (Excel/OpenOffice)

B iZ D E F 3 H
1
4
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 4530
11
MED FIRE_THEFT 200 Priors not relevant
1z
Young safe package 18 24
MED 1] COMPREHENSIYE 300
13
Louw FIRE_THEFT 150
14
() (] LI HEM (] 1 1 gun
15
18,24 MED 1 COMPREHENSIYE FOO0o
16 Young risk
18,24 HIGH 1] COMPREHENSIYE FOO0o Location risk
17
HIGH H 0 g op
15
25,30 1] COMPREHENSIYE 120 Cheapest possible
19
23,30 1 COMPREHENSIYE 300
Mature drivers
20
23,30 2 COMPREHEMSIYE 390
21
HIED P4 O] High

32



JBoss Business Rules Management System — Mozilla Firefox
File Edit View History Bookmarks Tools Help

¢| - - @ ‘Gj |@' http:/ flocalhost: 8080 /drools—jbrms forg.drools.brms.JERMS / JERMS. jsp#Rules |7| D] @ |v|-21

“1Gmail [ | post to delicio.us [ | my delicio.us Y Browse Project — JBos... [2 Google Calendar ™M Red Hat - Intranet H...

.Boss(@ Rules
m Find and edit rules.

[ Nopaste [ Brisbane Times — New...

+ Explore 3 Rule_2 ® Rule_1

Packages
Deployment Status: [Draft] s’ save changes Copy = Archive b A%
= Rule 1
Admin IF 24 f}-ll’i -
. = revr)
Person
Categories: Fi i
*age | less than or equal to |42 Sq B nance | o
- HR/Awards/QAS Il
age greater than |21 S B
Board [b]' a Modified on: Thu 10 May 2007 03:16:47 PM EST
by: michael
Board™ a Note: whoops
There is no® Version: 5
cost | greater than ~| 1200 | B Created on: Thu 10 May 2007 10:49:41 AM EST
Created by: michael
THEMN L Format: brxml
=
set {b]* cost 1200 a Package: DemoPackage &°
Subject:
(options) o !

Type:
WView source Walidate

External link:

<documentation> Source:

Eu’ersion history q)“hj

Done




[ -« B ] [ [+ ] [ + ] (E] http: //localhost:B080/drools-jbrms/org.drools.brms, JBRMS/JBRMS. jsp Q@ =1Q~ Google Y
User: fmeyer [Sign Out]

g‘ﬁ Create a new top level category.

Cateogory name | Fibonacci

Rules = < 'Egl
. = Manage categories | fibonacci categorny
ackages Description
Deployment @5%
e . - 0K Cancel

Categories ald in managing farge numbers of rules/assets. A shallow hierarchy Is
recommented.

Current categories: ., — o

+ = Finance
+ = Draft
Refresh view: .~

Create a new category: _{_}

Delete the currently selected i
category:




UProcls BRMS

JBoss Business Rules Management System

created.

The page at http://localhost:B080 says:

The snapshot called: NewSnapshot was successfully

| * Google

User: fmeyer [Sign Ouwt]

Configure and view package E
Lr:EEm:puln:Jnrna
Deployment || &5 Cieo-i
Admin + EEDemuPackage
2 EEPanPackage
= Hcom.sample L
@ Business rules Create a snapshot for deployment.
& Technical rules
Mg nctions A package snapshot is essentially a read only 'locked in' and labelled view of
& a package at a point in time, which can be used for deployment.
L Choose or create & . NewSnapshot
B Model snapshot name:
ode
Commeant: commenting
+ Hdefault
Create new snapshot
Done o -




Drocls BRMS

JBoss Business Rules Management System — Mozilla Firefox

File Edit View History Bookmarks Tools Help

e€->-€&

P Gmail | | postto delicio.us

OO

rule "Rule_ 1"

/IJ} |Q http:/ flocalhost: 8080 /drools—jbrms/forg.drools.brms.JERMS / JBRMS. jsp#Rules

Viewing source for:

[} my del.icio.us ¥ Browse Project — JBos... [= Google Calendar ™M Red Hat —— Intranet H...

o
=F

=

|v| }l IEI |'|'3------||-

Categories:

Modified on

Package:
Subject:

Type:
External link:

Source:

[ Nopaste [f)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

ki

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

brxmi

DemoPackage &°

Eul'ersion history qﬁhj

whern

Perscnf age <= 42 , age = 21 }
De b : Boardil )

not Board( coat = 1200 )
Ad then

b.getloat( 1200 )

end

Done




YProcls Rule Flow

Unifies Rules and Processes in a single engine

Rules (LHS When) and expressions can be used in splits,
milestones etc

creates a much richer model
Rules and Processes see, reason and react and process the
same data

Do not have send messages between two different engines
Multiple instances, of different processes, can be executing at
the same time in a single engine.
Processes and Rules interactive with each other.

A Process or Rule can change data, which can impact how
another rule or process is executing.

Integrated Tooling and APIs
Single api for execution
Audit logging and visual Audit tools

Single server side tooling for storage, configuration and
management and deployment



(JProcls Ruleflow features

Rule set nodes

C ontrol flow
S equence
Parallelism (split /join)
Choice

Nodes
Actions
Milestone (= state)
S ubflows
Looping

Ruleset

38



JProcls Rule Flow - Process Diagram
T o =8
B =

Creation

oin _
>_-” (7) Wait for Diagnose Additional Examinations
(7) Milestone -

= SubFlow 4

¥ Action

=~ Components g

i) Start

End

&

7} Notify GP

E::‘;Treatment)( End

E::‘; Treatmentﬂ
[{Gﬁ- Schedule Fullnw—up]

¥

End




Procls Rule Flow - Rules and Processes

r . . ) Al
a6 Java - NumberGuess.drl - Eclipse SDK - /Users/fmeyer/projects/droolsprojects =
Firli @ Q@ %-0-Q BHEG &P B ooy - & i &
=% *NumberGuess.rf 53 =0 m\_ =0
[:3 Salect 26 insert{ new Guess{ i J J; ~
[, Marquee 27 end
_.Es:ar::ieoc:m =rule "Record the highest Guess"
i D start ruleflow-group "Too High"
[~ Components * no-loop
Q) start when ) )
End game : Game( blggestGuess_, biggest )
Guess( $value : value > biggestGuess )
[ RuleFlowGroup 35 then
= Split 36 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 }; |
{:ETDD e 47 jond |
48 |
M End 49=rule "Guess incorrect, retract Guess" |
50 ruleflow-group "Guess incorrect” |
Too High Too Low
51 when |
52 guess : Guess() "
53 then
54 retract{ guess );
55 end
56 -
57 i
S8=rule "No more Guesses notification” ¥
Euess incarr... e — J4 >
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:sb - m 93 Guess incorrect, retract Guess
org.drools.henchmark.manners 93 No more Guesses natification
| 3 EE\‘ org.drooIs.benchmark.waltzdb @ Record the highest Guess
b £ ora.drools.compiler %) Record the lowest Guess
v £ org.drools.examples “= java.o.BufferedReader
8 AtoB java.io.InputStreamReader
AtoB
— org.drools.examples. NumberGuessExample.Game —
g Apply L0X discount if total purcahses is over 100 : org.drools.examples.NumberGuessExample.GameRules :
J BtoC TR AP AR PR S = SRY PR TP =
] [id Writable Insert 60:9 ] 4
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YProcls Rule Flow - Split Constraint Editor

& Constraint editor @

MName: | More guesses |

Pricrity | 1 |

[ ] Always true

Texkual Editor |

GameRules] allowed : allowedGuesses )
Game guessCount < allowed )

ﬂ and
1) eval
‘E] eists
4 Forall
4 From
‘E] nok:
U ar

‘E] then
(& Game

[

| £

K l [ Cancel
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Cls Unified auditing

+ 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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Y Procls Rule Flow - Unified BRMS

(&% Geo=dBgkay )

= Eﬁﬂrg.acme.insurance.base

?,‘.’) Business rule assets
@ Technical rule assets
®=Functions

% psL

) Model

15 items. =
+Ul Name 14! Last modified 14! Status 14!
Insurance extra itens percent Sep 20, 2007 Production
Insurance Calcule Sep 20, 2007 Production
Driver is underage Sep 20, 2007 Production
Mew licenced Driver Sep 20, 2007 Production
Driver Single Young Male Driver factor Aug 28, 2007 Production
Driver Mature Married With Young Child factor Aug 28, 2007 Production
Priory Claimed Driver Aug 28, 2007 Production
Day Vehicle Place Aug 28, 2007 Production
Might Vehicle Place Aug 28, 2007 Production
Driver wants an extra Car Aug 28, 2007 Production
Driver wants glass coverage Aug 28, 2007 Production
Driver wants non related expenses coverage Aug 28, 2007 Production
+R insuranceProcess Aug 28, 2007 Production
approve Aug 28, 2007 Production
rejection Aug 28, 2007 Production

43



OProcls Whats coming in Q1?

Engine
S tateful High Availability
EventStream Processing, Complex Event Processing
time windows (fixed, since, until)
date comparisons between objects (before, same, after)
RuleFlow
Persistence
Timers
More complex workflow patterns
Pluggeable tasks

BRMS
Ul improvements
ACL S ecurity
S cenario Testing
Decision Tables

44



J'j _"

AJ] RuleFlowTest.java

[}3 Select

r-1
L Marguee

=—+ Connection Creation
[= Components -
Q) Start

End

(] RuleFlowGroup

= spiit

=+ Join

(7) Milestone

=22 SubFlow

{@} Action

[~ Tasks -
|| Leg

&= Email

ﬁ 22 4} ruleflow.drl

ocls RuleFlow Pluggeable Tasks

) start

:Lugj—v

End

(2 problems | = Properties 52

Property
From
Mame
Subject
Text
Tao

4.} Audit View | €] Error Log | & Cons

B New Application

Type Display Mame E-Mail
ko Tom Schindl ko, schindl@bestsolution. at
b Boris Bokowski boris_bokowskimca,ibm. com
cC Tod Creasey kod_creasev@ca.ibm.com
From | [
reply to | I
Subiject |
bvpe
kext O hkml
Biody
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J2rocis BRMS Ul Improvements

E Tecnical Rules
4’k Rule Flows
{=)= Function

-';'g';. D3l

;‘] Maodel

= JEH org.drools .example. Sudoku

es;'; Business Rules
5 Tecnical Rules
4R Rule Flows

{x)= Function

46k DSL

;j Modal

tgﬁ. Business Rules

Rules Packages Deployment Admin Rules Packages Deployment Admin : Rules Packages | Deployment | Admin .
g = ol = & A=RS
=) Drools BRMS =+ Drools BRMS (=545 Drools BRMS

= ;a5 Packages = 5oy CAtEGOries 3 4 Admin

= H:} org.drools.example. BRMS = £ Categories
% Business Rules () Calculate @; Archived Assets
=] Tecnical Rules = Risk Assesment State
4R Rule Flows 3  Status [LJ]import/Export
[:]_: Function ts{,". Maw fi§ Users
Ll DL v Draft _j:jS-E'ElJri'hf
E", Maodel ts;. Production -

= JEHnrg.dru-nts.exampl&.lnsura{:e ﬁ;. Inactive
ﬁ'; Business Rules 2 | Analytics
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YProcls Demo
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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.
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