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Overview: ofi Rule Responder

Rule Respoender isian mntelligent multi-agent system
oK cellaboratver teams and virtuall communities

SUpports rule-hased collanoration BEWeEER the
different memers; i a virtual erganization

Members of avirttal registration; are representead’as

semi-autematedl rule-hased agents WhRICHI Use: rules
10, descrine the lvehavieralianad decision 10gie

Uses RuleMLt sulaset as Its; Rule Varkupr Language,
pased on logic and XML

x [The member of the RuleMLt family: employed here
IS Naf Hornlog

Implemented as a \Web-lhased service architecture




Persoenall Agents

Al personaliagent acts onibehalizof a single
PENSONI Of anl organizatien

The personal agent contains a EOAE*
proefile with FEOAE-extended ruies

*The Friend of a Friend (FOAF) project:




Organizationall Agents

Organizatienal agents: ane used te
iepresent: geals and strategies; shared
By eachi Pperseniin the collapvorative team

Organizational agents; contain ruile: sets
tihat descrike thellr organizatiens: PoJICIes,
[egulatiens, oppertunities; ete.




External Agents

Externall agents communicate withi the virtual
Organization; EXchianging MESSACES thal
transpoert gueries, ansSwers, o complete rule sets
Via the puklic interface: of the erganizatienal

agents
IHIFP Interface tor Rule Responder;

Support fier multipler unigue External Agents
(end users) at a single time

USers cani Use:' a WED) BroWSEr 1o communicate
withr Rule' Responder (currently a test iterface)




Rule Engines

Prova (Prelegl + Java)

s Develeped by Adrian Paschke (Germany) and
Alex Kozlenkov: (United Kingdom)

OO0 |DREVW (Object Onented Java
Deductive Reasening Engine: for the \Web)

a Develeped by Bruce Spencer, Marcel Ball,
Benjamin: Craig (Canada)




Prova

Prova Ist Used te Implement the
eliganizatienal agents ol Rule: Respoender

Preva is alse Used for sone persenal

agents




00 jDREW

OO |DREW. IS tised for personaliagents: in
Rule Responder

Wormeades of Rule Execuition:

s Bottem-up (ferward reasening)

» [ep-dewn (hackward reasening)

RU
SU

e Respender primarily’ tUses; top-adewn

PpeKts rulesiin the follewing fermats:

POSL (Positienal Sletted presentatien syntex)
RuleMLE (XMIE syntax, canibe generated from

bOSL)



Communication Middleware

Mule' Enterprise: Service Bus (ESB)

a Mule s’ used tol create communication end
POINLS at: each personal and erganizational
agent off Rule Responder;

x Mule supperts vareus: transpert protecoels
(I.e. http, Jms, soap)

= Rule Respoender uses http and jms as
iranspert pretocols




Reaction RuleMit

Reaction RUleMIt is a branch ofi the RuleMVL
family, that SUpperts actiens and events

When twe) agents needi o communicate,
each ethers: Reaction RuleML messages
are sent through the ESB




Architecture - Overview

Use Case 4 Use Case 5

Browser (external Agent) Personal Agent 1

Web Browser Rule Engine (Prova)

HTTP Web Farm

Knowledge Base

data sources)

Personal Agent 2

=i _ 5 RDF BibTex RDF vCard
Rule Engine (OO jDrew)
*..-"'

Knowledge Base Orgamzatmnal Agent 4

{with translated and replicated
facts) "‘- Rule Engine (Prova)

. Knowledge Base
Rule Engine (Prova)

kKnowledge Base




Use Case

RuUleMIC-2007 Symposium

= One Organizationall Agent: that acts asi the
Single poeint of entrny te) the cenference
AssIsts with planning, preparing, and: running the
Symposium

s Persenall Agents; represent Chairs of the
SYymposium




Online Demo

Use Case Demo Link:




Ex. Personall Agent’s knowledge bhase

YorSample ileRPeSIE syntax
PErsen(?person, Zrole; 2utlie; 7email;, 7telephone):-

EIE(ZPENSEN; ABGIE);
Yo Sampleriactsy that natchrtiie previeus rule

eI eI EEREINCHAIR):




Example Message to the Organizationall Agent

<RuleML xmlns="http://www.ruleml.org/0.91/xsd*
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance™
xsi:schemal ecation="http://www.ruleml.org/0.91/xsd
hittp://ibis in.tum.de/research/ReactionRuleML/0. 2/ xsd*
xmins:rulemI2007="http://ikis.in.tum.de/projects/paws >

<|Viessage mede="outhound" directive="query >
<0Id>
<Ind=RuleML-2007</Ind>
</0o10>
<pProtecol>
<|nd>esh=/Ind>
</protoecol>
=sender=
<Ind>user</Ind>
</sender=
=content>
<Atom>
<Rel>getContact</Rel>=
<|nd>ruleml2007 Challenge</Ind>
<|nd>update</Ind>
<\Var>Contact</Var=
</Atom>
</content>
</Message>
</RuleML>
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Overview
Puhlications
RuleML-2007 Rule Responder
MNews
USER MEHU Uze thiz text form to send & guery in Reaction RuleML in format to the RulehL-2007 Respondet:
Use Cases xmlns:rulemlZ007="http://ibis.in.twn.de/projects/pavi"> 5
Tools <Message mode="outhound" directive="gquervy":>
<oid>
Do 52 <Ind>RuleNL-2007</ Ind>
Project Management <foidx
<protocolsx
OTHER MENU <Indresb</ Ind>
RulemL </protocols
<gender>
Reaction RulemL <Inds>user</Inds>
P </ sender>
rova <COntent
00 jDrew <Atom>
<Rel>gerContact</Rel>
<Indrrulemlz007_Challenge</Ind>
<Ind>update</ Ind:>
<VarrContact</Vars L4
</ At o
</ COncent:
</ Message> w

Description:

RuleML-200T Responder Use Case

Rule Interface Descriptions {Signatures)

[you might copy and paste the examples inthe Rule Responder form);

pedformative; Performeative) [example]
Interfacer Quety, Description) [example]
aoentidgent) [example]

topdc Topde) [example]
rale(Role) [example]

getContact] Tople, Task, Coptactinfa) [example]
permittAuthor shbmitrAuthor, Subeission)) [example]
shbmittediSobmission) [example]
gecepted Submission] [example]

]
b
3
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<?xml wersion="1.0" encoding="UTF-5"2>
<FuleML xmlns="http://wuw.ruleml.org/0.91/x2d"” xmlns:xsi="http://www.w3.0rg/ 2001/ ZML3chema-instance™ xsi:schemalocation="http://wyw.ruleml.org/0.91/x=d htcp://

<Message mode="outhound" directive="answer">
<oid:>
<Ind>RuleResponderfiicfrdsrv0010. iit.nro.ge.cal2z</ Ind>
</oids
<protocol:
<Ind>eskh</ Ind:>
</protocols
<zender:
<Ind>RuleResponder</ Inds>
</gender>
<OOntent>
< Ator:
<RelsrgetContact</Rels>
<Ind>rulem12DDT_Challenge<£Ind>
<Indrupdate</ Ind>
<Expr>
<Fun>person</Fun>
<Ind>John</ Inds>
<Ind>johnitemaillotcom</ Ind>
<Ind>PHD</ Ind>
<Ind>Panelchair</ Ind>
4Ind>15555555555</ Ind>
</Expr>
</ Atoms
</oontent>
</ Message>

</BuleML>

Done




Example Message

<content=>
<Atom>
<Rel=sponser</Rel>=
<Expr=
<Elun>contact</Fun=
<|nd=ben</Ind>
<|nd>nrc</Ind>
</EXpr=
<Ind type="integer>500=</Ind>
<Expr=
<EFun>resuliis</Fun=
<\/ar=llevel<=/Var=
<\/ar>Benefits</Var=
<\/ar=DeadlineResulis</\ar>
</EXpr=
<EXpr=
<Eun=performative</Fun>
<\Var=Action</Var>
</EXpr=
</Atom>
</content>




©) Mozilla Firefox

File Edit ‘Yiew History Bookmarks Tools  Help

4330 | [ CS4805C.. || UnBWriti. & artidean.. | [G]Historical .. [ Socislwall... | [ but_quart...

<?xml wersion="1.0" encoding="UTF-5"2>

N YHDL - WL |_| Q0 JDREMW

cony_ink -, E GameFAg..,

SEES

[} httt+ [ | || OO DREW -

<FuleMlL xmlns="http://vuw.ruleml.org/0.91/x3d" xmlns:xsi="http://vww.v3.org/2001/ EML3chema—instance™ xsi:schemalocation="http://wrvv.ruleml.org/0.91/%=d http:

<HMessage wode="outbhound" directive="answer™:>
<oid:>

<Ind>RBuleResponderfiicfrdsrv0010,iit.nre.ge.caldd<s/ Ind>

</oid>
<protocol:>
<Ind>esh</ Ind>
</protocols
<genders
<Ind-FRuleResponder</ Ind>
</sender>
<content>
<htom:
<Rel>sponsor</Rel>
<Expr>
<Funscontact</Fun>
<Indhen</ Ind>
<Inds>nre</ Inds
</Expr>
<Ind type="integer">500</ Ind>
<Expr>
<Funsresults</Fun>
<Ind>bronze</ Ind>
<Expr>
<Funrhenefits</Fun=>
<Expr>
<Funzlogo</Funs>
<Expr>
<Funzon</Fun>
<Indrzite</Ind>
</Expr>
</Expr>
<Expr>
<Funracknowledgement</Fun>
<Expr>
<Fun>in</Fun:>
<Indrproceedings</ Ind>
</Expr>
</Expr>
</Expr>
<Expr>
<Funspassed</Fun>
<Indrdeadline</ Ind>
</Expr>
</Expr>
<Expr>
<Funrperformative</Fun>
<Ind>emails/ Inds>
</Expr>
</ htom>
</content:>

i Maaaama



Example Message

<content=>
<Atom>
<Rel=sponser</Rel>=
<Expr=
<Elun>contact</Fun=
<|nd=ben</Ind>
<|nd>nrc</Ind>
</EXpr=
<|nd type="integer>5000=</lnd>
<Expr=
<EFun>resuliis</Fun=
<\/ar=llevel<=/Var=
<\/ar>Benefits</Var=
<\/ar=DeadlineResulis</\ar>
</EXpr=
<EXpr=
<Eun=performative</Fun>
<\Var=Action</Var=
</EXpr=
</Atom>
</content>
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<Ind type="integer"s>5000</ Ind> 2
<Expr>
<Funrresults</Fun>
<Indrplatinum</Inds>
<Expr>
<Fun>henefits</Fun>
<Expr>
<Fun>logo</Fun>
<Expr>
<Funzon</Fun>
<Indrzite</ Ind>
</Expr>
</Expr>
<Expr>
<Funracknowledgement</Funs>
<Expr>
<Funs>in</Fun>
<Indrproceedings</ Ind>
</Expr>
</Expr>
<Expr>
<Funzoption</Funs>
<Expr>
<Funssponsor</Fun>
<Ind>atudent</ Ind>
</Expr>
</Expr>
<Expr>
<Funzfree</Fun>
<VarrBenefits</Var>
<Indrregistration</ Ind>
<Expr>
<Fun>amount</Fun>
<Ind=>2</ Ind:>-
</Expr>
</ Expr>
<Expr>
<Funzlogo</Fun>
<Expr>
<Fun>in</Fun:>
<Indrproceedings</Ind>
</Expr>
</Expr>
<Expr>
<Funroption</Fun>
<Var>Benefits</Var>
< Ind>demo</ Ind>
</ Expr>
<Expr>
<Funsname</Fun>

| £




Conclusion

Rule Respoender can he used te implement
a Wide rrange oii USe cases; that reguire an
ntelligent, semi-autemated decision layer

Fhe middieware off Rule: Responder allews
deployment of multiple runnRIng USe' Gases
concurrently




