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Uberblick

e Projekt-Verantwortliche
e Jens Dietrich, Polytechnic of Namibia
e Jochen Hiller, Bauer & Partner
e 1998: Erster Kunde als kommerzielles Produkt
e DaimlerChrysler USA, Sales Forecasting
e 1999: OpenSource, LGPL-Lizenz
e Einsatz heute: USA, China, Europa, Versicherungen

e http://www.mandarax.orq,
http://sourceforge.net/projects/mandarax

Smalltalk Java- OpenSource vli.1l vl1l.2 RuleML, SouceForge v1.8
Prototyp Produkt v1.0 XKB v1.6
| >
03/1998 10/1998 11/1999 06/2000 12/2000 06/2001 04/2002 06/2002
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& Ein Beispiel: CRM - Discount Calculator

Web-UI, Portal

e EXistierende Java

Anwendung
e EXistierende Datenhaltung
Anwendung

e Haufige Anderungen an den
Regeln zur Preisfindung -

e Kundenspezifisch

e Marketing-Kampagnen
e Bundling
e Cross-Selling ®
CRM
Database

= Komplexe, anderbare
&/

Regeln

© 2002 Bauer & Partner. The Business and Technology Group.
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B Customer Relationship Management — Business Model

Customer
BSid:int=0 -
- EffirstName : String = "?" UETEEEE)
Discount EBname : String = "?" EHamount : double = 0

Bfrate : double =0 ESitransactions : java.util.Vector = new Vector () EftimeStamp : jav a.util. Calendar = Calendar.getinstance()
Efrelative : boolean = true

[®customer() [®Transaction()
[®Discount() [®addTransaction() [®getAmount ()
®Discount() [BgetFirstName() . |[getKindOf Pay ment()
[®apply [getid() -owner [®getOwner()
®getRate() [BgetName() [®getTimeStamp()
[®isRelative() [BgetTurnov er() MsetAmount()
[®setRate() [getTurnov er() [#setKindOf Pay ment()
[SsetRelative() [®remov eTransaction() [®setowner()
[Ftostring() [SsetFirstName() [BsetTimeStamp()

[®setName() [®tostring()

[#toString()

Category
PEPLATINUM : String = "Platinum"
PEIGOLD : String = "Gold"
[STANDARD : String = "Standard"
Efdescription : String = "?"
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[Bcategory () PEURO : String = "Eurocard”
[Bequals() EEdescription : String = "?"
[®getDescription()
[®hashCode() [®Kindof Pay ment()
[Ftostring() [Fequals()
[FgetDescription()
[®hashCode()
[BEsetDescription()
[toString()

K« indOfPayment

KindOf Pay ment
[BEECOMPANY_VISA : String = "Company Visa Card"
[BBOTHER VISA : String = "Other Visa Card"
PEMASTER : String = "Master Card"

[EAMEX : String = "American Express”
PEDISCOVERY : String = "Discovery"
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A

‘g“m Logical Objects — Rules, Facts, Predicates, Terms

| f the turnover of a custoner was nore than
100% in the year 2002 then the custoner gets
a di scount of 5%
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A

‘g“m Logical Objects — Rules, Facts, Predicates, Terms

Rule

t he turnover of a custoner was nore tha
00% in the year 2002

<IE§:§ustoner gets a di scount OE:E§E>

Head
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Logical Objects — Rules, Facts, Predicates, Terms

| f
the turnover of a custoner was nore than
lex Term

Fact
ear 2002
Il n the

Predicate ypre t ham
t he turnover of a custoner

002
t he r nover
@ Variable Term

I n the year 2002

© 2002 Bauer & Partner. The Business and Technology Group.
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Logical Objects - Clause Sets

Logische Programming: Rules, Facts = C ause
Cl auseSet ist eine Menge von Cl ause = Basis der

Know edgeBase
Cl auseSet kann zur Laufzeit (Query-Time) evaluiert werde

Uber ein C auseSet kann iteriert werden:
Cl auseSetlterator clauses ();

Nutzbar far:
e Proxy-Verhalten gegenuber vorhandenen ,Faktenbasen*

e Java Objekte, SQL-Datenbank, EJB, proprietare
e AutoFacts: Dynamische Generierung von Faktenbasen
e Verteilte Wissensbasen: Zugriff auf andere Wissensbasen

e Kollaborative Agenten: Anfragen an Agenten

© 2002 Bauer & Partner. The Business and Technology Group.
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& Maintaining the Knowledge Base

Knowl edgeBase enthalt Fakten, Regeln (Cl auseSet )
Pflege der Knowl edgeBase (add, renove, renoveAl | )
ChangelListener fur Anderungen an der Knowl edgeBase
Ext endedKnowl edgeBase, Priorisierung von Cl auseSet

public i nterface Know edgeBase {
voi d add(C auseSet c);
voi d renove(d auseSet c);
voi d renoveAl | (O auseSet c);
Li st getd auseSets();
voi d addKnow edgeBaseChangelLi stener(...);
voi d renovekKnow edgeBaseChangeli stener(...);

}
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& Issuing Queries

Q: How much discount gets the customer x ?
A: X gets 5% discount.

public interface |InferenceEngi ne {
Resul t Set query (d ause query, Know edgeBase kb,
int cardinalityConstraint, int exceptionPolicy)

e Eine Query ist ein Fact Objekt mit Variablen
e Queries werden an eine | nf er enceEngi ne gestellt
e Ergebnisse werden in Form eines Resul t Set geliefert
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Inference Engine - Backward vs. Forward Reasoning

Backward Reasoning Forward Reasoning

Implementations

Prolog, Mandarax

JRules, CLIPS, JESS
(Rete Algorithm)

set of rules

Architecture Pull model Push
Push through daemon
Distribution Distributed knowledge | Difficult
bases, Agents
Timeliness Dynamic ClauseSets Propagate changes,
Observables
Knowledge base | >Facts (e.g. direct in >Facts
size database) >Rules
<Rules
Performance Comparable for small Good, proof tree in

memory

Arbitrary sources

Extendable ClauseSet

Additional software
required (database ?)

2002-06-27 / JFS2002-Mandarax.ppt / v1.0
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& Integrating Databases

e Ab Mandarax v1.6: SQL Unterstltzung von ClauseSet
e SQLPredicate
e DataSource: j avax. sql . Dat aSour ce

e Name
e Query (z.B. ,SELECT * FROM cust oner _transacti on®)

e TypeMapping (SQL - Java Mapping)
e SQLO auseSet : SQLPr edi cat e + WHERE-Clause

e Caching einstellbar (NO, YES, Timeout)
e SQLFunction

e Gibt einen Wert zurick, damit Logik in der Datenbank abbildbar
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& Integrating Databases

Code Snippet

Dat aSour ce dataSource = ...;
SQLFunction function = new SQLFunction ();
functi on. set Dat aSour ce (dataSource);

function. set Query (, SELECT SUM anount) FROM
cust onmer transactions WHERE cust oner =?*);

function. set bj ect Rel ati onal Mappi ng (new
OneCol ummMappi ng ( Doubl e. cl ass) ) ;

function.setNane (,turnover of all transactions of a
cust oner*®);
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Integrating the Java Object Model

e Mandarax kann auf beliebige Java Objekte zugreifen
e Einsatz von Reflection (or g. mandar ax. ker nel . net a)

e JFunction

e Wrapper auf Java Methoden

e String.indexOh (txt) =
new JFunction (String.class.get Method (,indexO*, new Cl ass|]
{ String.class }, ,indexOh*)

e JPredicate

e Wrapper auf Methoden, die boolsche Werte zurickliefern

e String.equals (other) =
new JPredi cate (String.class. getMethod (,equal s“, new Cl ass|[]
{ String.class }, ,equals*)

e Aut oFact

e Liste von Predicates, Liste von Typen (Java Klassen), Liste von Objekt-
Instanzen

= Kreuzprodukt: Wo Predicate anwendbar, werden Clauses erzeugt
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Vorgefertigte Libraries fur Standard-Funktionalitaten

org. mandarax.lib.math. IntArithnmetic
or g. mandar ax. | i b. mat h. Doubl eArithnmetic
org. mandarax. lib.text.StringArithnetic
org. mandarax. |l i b.date. DateArithnetic
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LTI

& The XML Interface

e Package: XML Knowledge Base (XKB)
e XKBManager: Generischer Manager fur beliebiger Driver

e XKBDriver: Manager plugin-Komponente
or g. ] dom Docunent i nportKnow edgeBase ();
voi d export Know edgeBase (org.jdom Docunent doc);

e RuleML v0.8
e Built-In Support, enge Abstimmung mit RuleML Group

(Dagstuhl Seminar)
e Mandarax Standard-Treiber v1.0
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Ausblick — zukunftige Features ?

e Z.Zt. starkere Projektunterstutzung

e Ausbau SourceForge als Arbeitsplattform
Integration in Bauer & Partner Wissensmanagement Plattform

Top-Logic™
e Integration von EJB Faktenbasen
Verteilte Wissensbasen (RemoteClauseSets)
Integrationsfahig in J2EE Umgebungen, Unterstitzung JSR-
094 (Rule-Engine-APlI)
e Event-Condition-Action (ECA) Unterstutzung

e Integration in Agentenumgebung
Mandarax als deduktive Datenbank (JDBC compliant ?)
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& ORYX — The productivity pack for Mandarax

04/2002: v2.0, basiert auf Mandarax v1.6
Repository Ansatz

Interaktive Bearbeitung der KnowledgeBase
Div. Editoren, erweiterbar

Zukunftig: Web-basierte Benutzer-Oberflache

Frei fUr universitare Zwecke
e Kommerzielle Versionen erhaltlich
e Siehe http://www.]bdietrich.de
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