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3 XML/EDI HIAIX|

<Item>
<Qty>20</Qty> “Understandable >
<Unit>Dz< /Unit>/'%'bl<
xchangeable
<ItemNo>41358</ItemN —

<Description>Pencils</Description>

<UnitPrice>9.55</UnitPrice>

<TotalPrice>191.00< /TotalPN

</Item> >@a-b_lf/
N~
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DE-Commerce Protocols with XML

+ACL in XML Form

“++XML/EDI (www.xmledi.com)

<+ Biz Talk (Microsoft)

++OBI (Open Business Interface)

<+ CBL (Common Business Language)
<+ OTP (Open Business Protocol)

<+ ACML (Agent Communication Markup
Language)
<»ebXML: EDIFACT Initiative

KAIST Jae Kyu Lee - 6 -
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D OBI (Open Buying on the Internet)
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T pao
. Payment
¢ Authority

1.C t to 80's Web Server and Select a Hypertink to SO's catalog.
2. Authenticate Requisitioner using Digital Certificate

3. OBl Order Request

4. Add Administrative Information

5. OBt Order

6. Obtain Credit Authorization

7. issue invoice and Receive Payment
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BXML-based B2B Standards

Business Interface Definitions (BIDs)

Common Business Library (CBL) includes XML message
templates for the basic business forms used in ANSI X12 EDI
(www.xmledi.com) transactions as well as the emerging
Internet specifications as OPT and OBI.

CBL facilitates spontaneous commerce between trading
partners without custom integration or prior agreement on
specific industrywide standards.

OTP (Open Trading Protocol): Payment, receipt, delivery, and
customer support. www.otp.org

OBI (Open Buying on the Internet): By Americal Express and
major buying and selling organization (www.openbuy.com)

,wA MST Jae Kyu Lee - 8 -




PXML-Based B2B Standards

- These specifications are mapped to each other using
a dictionary of common business terms and data
elements.

- Ontology standard necessary.

- Advantages of XML: Extensibility, less sophisticated
than logic but easy to use and ubiquity.

- Domain Specific Commerce Languages:
< RossetaNet(www.rosettanet.org) for PC industry;

< Information and Content Exchange
(www.w3.0rg/TR/1998/Note-ice-19981026,

CNET initiative);
< Open Financial Exchange (www.ofx.net)
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5 ebXML Architecture.

Business »{ Business - Core/Domain
Py Process Documents Components
= Regist \ XML based: XMI,
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c - Document Schemas
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8 Collaboration Collaboration
Protocoi Protocol
Profile T: CP Agreement ] Profile
Business Business
o Service Transport Service
E Interface Interface
:‘E‘ t <+ =9 Package - d i
3 .
o Business Business
Services/App’s Services/App’s
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B web Service J|EJX
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Web Services

Business Process
Management

Security

—

Quality of Services JJ [ Transaction

UDD{(Universal Description Discovery Integration)

L

WSDL(Web Services Description Language)

SOAP(Simple Object Access Protocol)

XML/XSD(eXtensible Markup Language)

Web Service enabled Platform
(.NET, Java)

-
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DWeb Service Scenario
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DSOAP Sample

POST /BookStore HTTP/1.1 | HTTP Request

Host: www.amazon.com
Content-Length: 162

Content-Type: text/xml; charset="utf-8"

SOAPAction: [ SOAP HTTP Binding |

“http://www.amazon.com/BookService#OrderBook”

<Envelope>

<Body>
<OrderBook>

| SOAP Payload

<title>B2B Electronic
Commerce</title>
<author>HDKIM< /author>
</OrderBook>
</Body>
< /Envelope>

KAIST Jae Kyu Lee - 16 -
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; Registry Data

p
White
. : Pages
= Businesses register
public information Yellow
about themselves ﬁ Pages
Green
Pages
\
& Standards bodies,
Programmers, ' Service Type
_Busmes_ses register Registrations
information about

their Service Types
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DWhite / Yellow / Green Pages

<

White Page Information
Business Namae
Teaxt Description
» list of multi-language text strings
Coatact info
. T , phone bers, fax bers, web sites...
Known Identiflers
« list of identifiers that a business may be known by - DUNS and others

°

Yeliow Page Information
3 standard taxonomies in V1
« Industry: NAICS (Industry codes - US Govt.)
+ Product/Services: UN/SPSC (ECMA)
« Location: Geographical taxonomy

Imopl: pairs to allow any valid y {dentifier to be to the
white page

¢  Green Page Information
Technical Information on how to “do & ca” with

Nested model

« Business processes

« Service descriptions

+ Binding information
Progl ing/ platform /i
Services can aiso be categorized
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;[II] Semantic Web and Ontology

1. Semantic Web

2. Ontology Languages
2.1 RDF and RDFS
2.2 DAML+OIL
2.3 OIL

3. Sources for Ontology
3.1 UNSPSC
3.2 OpenCyc
3.3 MINDSWAP
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D 1. Semantic Web

< Definition (http://www.w3c.org/2001/sw)

* The Semantic Web is the representation of data on the World
Wide Web. It is based on the Resource Description Framework
(RDF), which integrates a variety of applications using XML for
syntax and URIs for naming.

“ "The Semantic Web is an extension of the current web in
which information is given weli-defined meaning, better
enabling computers and people to work in cooperation.” --
Tim Berners-Lee, James Hendler, Ora Lassila, The Semantic
Web, Scientific American, May 2001

“ The Semantic Web is a vision: the idea of having data on the
web defined and linked in a way, that it can be used by
machines - not just for display purposes, but for using it in
various applications. (http://www.semanticweb.org/)

Q

The Semantic Web is based on languages that make more of
the semantic content of the page available in machine-
readable formats for agent-based computing
= Asemantic” language that ties the information on a page to
machine readable semantics (ontology)

o
%

KJWM“ ST Jae Kyu Lee - 20 -
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DSemantic Web Architecture

Digital Signature

Ontology vocabulary

Unicode

Cesigned by Tim Beners-Lee
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; 2. Ontology Languages

< Ontology
* A formal explicit specification of a shared
conceptualization [Gruber]

+ Resource Description Framework (RDF) [RDF]

« Represent metadata with resource, property, statement
triple

%+ RDF Schema (RDFS) [RDFS]
« Describe RDF vocabularies
+ DARPA Agent Markup Language (DAML) [DAML]
* More expressive schema language
Ontology Inference Layer (OIL) [Dieter]
* European lead initiative for frame based representation
<+ DAML+OIL [Debora]
« Integration of DAML and OIL, Latest version of DAML
» Web Ontology Language (OWL) [OWL]
* W3C standard ontology language

o,
"

.

..
*

WST Jae Kyu Lee - 22 -
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S >.1 RDF and RDFS

< RDF (Resource Description Framework) [RDF]
+ Directed labeled graphs representation system
« Suitable for describing any Web resource
« Use metadata to describe the data contained on the Web
» Goal
+ Add formal semantics to the Web
= RDF description model elements
s Resources : All things being described by RDF expressions

» Properties : A specific aspect, characteristics, attribute, or
relation used to describe a resource

» Statements

- A specific resource together with a named property
plus the value of that property for that resource

< RDFS (RDF Schema) [RDFS]

» Describes one set of properties and classes for describing RDF
schemas

* A set of ontological modeling primitives on top of RDF

« Provide mechanisms for declaring properties, relationships
between these properties and other resources

KAIST Jae Kyu Lee - 23 -

S>> DAML+OIL
<+ DAML[DAML]
= DARPA Agent Markup Language - U.S. government

sponsored research looking at creating tools to facilitate
the semantic web

= Motivation
* Agent-based computing can potentially help us
recognize complex patterns in widely distributed,
heterogeneous, uncertain information environment
* Enable agents to understand and process concepts on
a Web page
« Develop a language aimed at representing semantic
relations in machine-readable ways
» Description
+ Tie a page’s information to machine-readable
semantics
+ Build upon RDF and RDFS

e Create greater support for enumerations and extend
the concept of classes to include greater cardinality

KAIST Jae Kyu tee - 24 -

-112 -



2.3 0OIL

<+ Ontology Inference Layer - European lead initiative [Dieter])
< Designed to represent machine-accessible semantics of information
on the Web
<+ Features
*» Frame-based languages
* Provide modeling with classes (frames) and properties (slots)
» Description logics

* Enables reasoning with concept descriptions and the automatic
derivation of classification taxonomies

* Web standards

+ Has a well defined syntax in XML based on a document type
definition (DTD) and an XML schema definition

+ OIL is defined as an extension of the RDF and its schema definition
language RDFS

< Applications
* Search engines

* Search the semantic concepts underlying the information in Web
pages rather than searching for matching keywords

* E-commerce

+ Comparison shopping using machine-processable catalogs
+ Knowledge management

+ Provide means to structure and access the knowiedge

KAIST Jae Kyu Lee - 25 -

DLanguage Feature Comparison

( http:/ /www.daml.org/language/features.thml)

XML XML DAML+ |RDF(S |OWL
DTD Schema OIL )

Bounded lists

Cardinality constraints [+ [+

Class expressions

Data types o]

Defined classes

Enumerations o o

Equivalence

Extensibility

Formal semantics

Inheritance

Inference

Cjo|lo|ojo|0lOlO]lO|0O|0O}O

Local restrictions

Qualified constraints

O|loc|(o|]O|0|]O|O|]OC]j]O|O]JOC]O|Q|O

Reification o] o}
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53. Sources for Ontology

< DAML Ontology Library (http://www.daml.org/ontologies)
« Provide summaries and query engine for 208 ontologies

= Provide statistics for number of classes, properties, and
instances of each ontology

« Total classes: 56326
« Total properties: 8602
e Total instances: 64822
<+ Universal Standard Products and Services Classification Code
(UNSPSC)
» http://www.ksl.stanford.edu/projects/DAML/UNSPSC.damli
» §765 classes are available
< OPENCYC
= http://opencyc.sourceforge.net/dami/cyc.daml
= 1740 classes, 859 praperties, and 2572 instances are available
% Maryland Information and Network Dynamics Lab Semantic
Web Agents Project (MINDSWAP)

. htltp://www.mindswap.orq/2003/CancerOntoquy/nciOncoloqv.o
w

. 53,762 classes, 96 properties, and 25851 instances are available

KAIST Jae Kyu Lee - 27 -

Se3.1 UNSPSC

< Universal Standard Products and Services
Classification Code
* Result of a merger of the United Nations' Common
Coding System (UNCCS) and Dun & Bradstreet's
Standard Product and Services Codes (SPSC).
% Features

« First coding system to classify both products and services
for use throughout the global marketpiace

« Enables users to consistently classify the products and
services they buy and sell

= UNSPSC is considered an open standard
*  Encouraged to apply the codes in the business systems
< Ontology source

e« http://www.ksl.stanford.edu/projects/DAML/UNSPSC.da
ml

« Statistics
= 9795 classes are available

KAIST Jae Kyu Lee - 28 -
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3.

» Open source version of the Cyc technology

0
*

0
*

o,
[xd

2 OpenCyc

Cyc: general knowledge base and commonsense reasoning
engine

» Support

speech understanding

database integration

rapid development of an ontology in a vertical area

email prioritizing, routing, summarization, and annotating

< Release 1.0 of OpenCyc

6,000 concepts: an upper ontology for all of human consensus

reality.
60,000 assertions about the 6,000 concepts, interrefating them,
constrammg them, in effect (partlaHy) defmng them.

Cyc Inference Engine, Cyc Knowledge Base Browser.
A specification of Cycl, the language in which Cyc is written
A specification of the Cyc API

Ontology source

http://opencyc.sourceforge.net/daml/cyc.daml
1740 classes, 859 properties, and 2572 instances are available

KAIST Jae Kyu Lee - 29 -

L Y

3 MINDSWAP

< Maryland Information and Network Dynamics Lab Semantic
Web Agents Project

Working with Semantic Web technology inside the MIND LAB
University of Maryland Institute for Advanced Computer Studies

“ The National Cancer Institute (NCI) Cancer Ontology

Public domain description logic-based terminology
Produced by the National Cancer Institute

Intended to facilitate translational research and to support the
bicinformatics infrastructure of the Institute

Contents
* Broad clinical vocabularies

» Topics : diseases, drugs, chemicals, diagnoses, genes,
treatments, anatomy, organisms, and proteins.

< Statistics

500,000 triples.

25,762 classes, 96 properties, and 25851 instances are
available

< Ontology source

http://www.mindswap.org/2003/CancerOntology/nciOncology.owl

46MB
WST Jas Kyu Lee - 30 -
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398 [11]] Rule Markup Languages

<+ Introduction

s Literature Review
= RuleML
« AIML
CBML
RFML
AORML
BRML
Mapping XML to Java

< Possibility of Study and Further Study
“+References
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- 116 —



P RuleML 1/2

@ http://www.dfki.uni-ki.de/ruleml/

< Open network of individuals and groups from both
industry and academia

< Goal
» Provide a basis for an integrated rule-markup approach

+ Will be beneficial to all involved and to the rule
community at large

= Support collaboration among participants
» Establish translations between existing tag sets
+ Converge on a shared rule-markup vocabulary

« RuleML kernel language can serve as a specification for
immediate rule interchange

KAIST Jae Kyu Lee - 33 -

S RuleML 2/2

< Application domains in which rules are
being used for interconnected purposes
* Engineering : Diagnosis rules
» Commerce : Business rules
» Law : Legal reasoning
» Internet : Access authentication
“Scope
= In a combination of natural language rules and
rules of some formal notation

« Working towards an XML-based markup
language that permits Web-based rule storage,
interchange, retrieval, firing application

+ Participants

'W ST Jae Kyu Lee - 34 -
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DRuleML Example

<if>
<?xml version="1.0" <atom>
standalone="no"?> <rel>own</rel>
<IDOCTYPE rulebase <var>person</var>
SYSTEM "http://www.dfki.de/ <var>abject</var>
</atom>
rulemi/dtd/rulemi-datalog- ' g
standalone.dtd”> <t~ explicit "and" -->
<and>
<atom>
<rulebase> <rel>buy</rel>
<var>person</var>
<
<i-- This. example rulebase . <::::°ml;;cc::',‘§;{_ :ar)
contains four rules. The third </atom>
and <atom>
fourth rules are actually facts. <rel>keep</rel>
<var>person</var>
In English: <var>object</var>
. </atom>
The first rule says that a person </and>
owns an object if that person </it>
buys
the object from a merchant and </rulebase>
the person keeps the object. --
>
KAIST Jae Kyu Lee - 35 -

Sk cBML

< Distributed CBR using XML

= By Conor Hayes and P.Cunningham(Trinity College,
Dublin)

+ Motive

e Client-server interaction is long lived in Web-based
CBR

« Most Web-based CBR is thin client applications
» Response time may be poor
* Objective
« Perform some of the case-base processing on the client
side
» Improve overall response times
« CBML (Case Based Markup Language)

« Use CBML for exchange of case between client and
server

« Has advantages of interoperability and ease of reuse
WST Jae Kyu Lee - 36 -
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e RFML

< Reifun (Relational-Functional language)
= By Harold Boley(Deutsches Froschungszentrum fuer

Kuenstliche Inteligenz GmbH)

s Logic-programming language with call-by-value (eager)

expressions

» Used for definitions of relations and functions

+ Much of the knowledge on the Web constitutes
definitions of relations and functions

= Relfun has two syntax : Proiog-like, Lisp-like
“ RFML (Relational-Functional Markup language)

« XML version of Relfun
= Converted from Relfun

» Prolog-like syntax is the source for conversion and
Lisp-like syntax is shown as the intermediary form

KAIST Jae Kyu |Lee - 37 -

DExampIes of RFML

Likes(john, mary)
like syntax

(hn (likes john mary)) //Lisp-
like syntax

<hn> //RFML
<pattop>

<con> likes </con>
<con> john </con>
<con> mary </con>

< /pattop>

</hn>

likes(john, X) :- female(X),
likes(X,wine).
//Prolog-like syntax

(hn (tikes john _x) (female _x)
(likes _x wine))
//Lisp-like syntax

//Profog-

// RFML

<hn>

<pattop>

<con> likes </con>
<con> john </con>
<var> x </var>

< /pattop>
<callop>

<con> female </con>
<var> x </var>
</callop>

<catlop>

<con> likes </con>
<var> x </var>
<con> wine </con>
< /callop>

</hn>

KA|5T Jae Kyu Lee - 28 -




ECommonRules and BRML

<+ CommonRules
= By IBM Research’s Business Rules for E-=Commerce
= Web communication of executable business rules

« between enterprises using heterogeneous rule
systems

« Communicate detailed conditions and policies
expressed in rules between Buyers, sellers and
suppliers

« Specification of executable business rules
« Help non-programmer business domain experts
« BRML

« Common “interlingua” rule representation for
exchange of rules between heterogeneous rule
systems

* XML rule interchange format for rules
» Java library

KAIST Jae Kyu Lee - 39 -

S BRML Example

Let C, be a simple example CLP ruleset that contains single ruls

giveDiscount(percet5, ?Cust) <-shopper(?Cust) and
loyalCustomer(?Cust),

- This rule says to give 5% discount to loyal customers.

<?xmi version="1.0"?>
<IDOCTYPE brml system “brml.dtd”>
<clp>
<erule rulelabel="emptyLabel”>
<head>

predicate="loyalCustomer”>
<function name="percent5”/>
<variable name="?Cust"/>
</cliteral>
< /head>

<cliteral predicate="giveDiscount’>

<body>

<and>

<fcliteral predicate="shopper’ >
<variable=name="?Cust”/>

<fcliteral>

<fcliteral

<variable=name="2Cust” />
</and>
</body>
</erule>
<clp>

WST Jae Kyu Lee - 40 -
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EMapping XML to Java

< Mapping XML to Java
» By Robert Hustead (Javaworid)
= Challenges of using XML

+« Generating XML is straightforward, but the
inverse is not

+ Heavy memory requirements and siow speeds
can be a problem

= SAX, DOM APIs
» Popular parsing standards

< ART*Enterprise
= By Asid Tabet, etc. (MindBox)
« Integrated knowledge-based application develcpment
environment from MindBox Inc.

* Supports rule-based, case-based, object-ariented and
procedural representation and reasoning of domain
knowledge

= Use XML as input and output of rule-based application

» XML > Java objects (preprocess and validate)-> A*E
objects

KAIST Jae Kyu Lee - 41 -
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EDisplay for Human’s Comprehension
and Representation for Agents

Research budgets is organized within limits of the contract deposit and
distributed to each accounts. The use of research budget is as follows:

If the budgetary source is the type-P research Jund, the spendable
items are student salary and expenses for data collection.

The use of research budget could be changed by the decision of board of
directors. Only a person who possess the right of modification can
change the regulation and the changed regulation is enforced after the

president’s approval.
Rule Group- Budgetary Type Constraints
If the residual of budgetary source less than purchase amount, then
purchase is halted Rute Title: Budgetary Appropriateness
if  [budgetary-source IS type-P research fund)
AND ffitem IS student’s-salary

OR (item IS data-collection-expenses)]
THEN expenditure IS permitted
KAIST Jae Kyu Les - 43 -

D [IV] Topology of XRML

Web Page

Web
HTML Bro:sing

Dat
XML %”599 i,
A

Rule-

‘ XRML “’*}f)cess@
"Extensible Rule Markup Languane
KAIST Jae Kyu Lee - 44 -

-122 -



gqrchitecture of XRML with Components

KMS KBS
Agent/Expert Systdm
Consistendy : 'l’
PRSML. E1°T° RB
‘ Inference
Engine
DB
XML
XSL
RTML
Applications
Browse tdluman »
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P eXensible Rule Markup Language

<+ Rule Identification Markup Language
» Identification of relevant rules in paragraphs

* Representation of existence of rules and its
variables/values and other rule structures

“»Rule Structure Markup Language
= Representation of ruies in Markup Syntax
* Rule extraction and keep consistency between the two

<»Rule Triggering Markup Language

* Trigger an inference engine against the rule base

WST Jae Kyu Lee - 46 -
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@Advantages of XRML

< Aid Human’s Knowledge Processing:

= Conversion of XRML (including Rule Identification
Language) to XML/HTML

< Aid Agent’s Knowledge Processing against Web
page

» Triggering rule-based inferences in the agents, possibly
from the Workflow Management System

< Maintain Consistency between Rule Base and Web
page

« Aid the extraction(semi-automatically) of rules from XML
maintaining consistency between them

% Integration of KBS and KMS

KAIST a6 Kyu Lee - 47 -

TML Documents and Canonical Rule
- Assumption: a complete rule from a page

<HTML>

<p>A research account can be spent only within the fimit of the
contract budget, according to the following restrictions. </p>

<h2>Restriction of Type-P Research Fund Expenditure</h2>

<p>If the budgetary source is the type-P research fund, the
spendable items are limited to on student’s salary and expenses
for data collection.</p>

SHTML> Rule Title: Restriction of Type-P Research Fund Exgepditure
IF (budgetary source IS type-P research funp)
AND ((spendable item IS student+s salary)
OR (spendable item IS expense for data coliecti¢n))
' THEN expenditure IS permitted

KMST Jae Kyu Lee - 48 -
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S Illustrative HTML/RIML

Browsed
} Display

A research account can be spent only within the limit of the
contract budget, according to the restrictions. The use of
research budget is as follows:

Restriction of Type-P Research Fund Expenditure
If the budgetary source is the type-P research fund, the

spendable items are student salary and expenses for data
collection,

<HTML>
<p>A research account can be spent only within the limit of the
contract budget, according to the restrictions.</p>

<RIML Version = “0.5">

1 <Rule>

HTML/RIML | <yRL>http:/ /xrml.kaist.ac.kr/ XRML/RSML/sp.rsmi</URL>

<h2><RuleTitle> Restriction of Type-P Research Fund
Expenditure</RuleTitle></h2>

<p> If the <variableil>budgetary source<variabiel> is the
<valuel>type-P research fund</valuel>, the
<variable2>spendable items</variable2> are limited to on
<value2>student’s salary</value2> and <value2> expenses for
data collection</value2>.</p>

</Rule>

</RIML>

<HTML>

WST Jae Kyu Lee - 49 -

DRule Structure Markup Language

Rule

Rule Group: Budgetary Type Constraints

Rufe Title: Budgetary Appropriateness
IF (budgetary-source IS type-P research fund)
AND (({item IS student’s-salary
OR (item IS data-collection-expenses))
THEN expenditure IS permitted

RSML

<RSML Version="0.5">
<Rule>

<RuleTitle> Restriction of Type-P Research Fund Expenditure </RuleTitlp>

<URL>bhttp:/ /xrml. kaist.ac.kr/XRML/RIML /sp.rimi</URL>
<IF>
<AND>
<budgetary source>type-P research fund</budgetary source>
<OR>
<spendable item>student’s salary</spendable item>
<spendabfe item>expense for data collection</spendable item>
</OR>
</AND>
</IF>

<THEN>
<expenditure>permitted</expenditure>

</THEN>

</Rule>

</RSML>
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Association of RIML with RSML m

<p>A research account can be spent only within the {imit of the contract budget, according to
the restrictwns.;/y>

<RIML Version = “0.5">

<Rule>

<URL>http://xrml.kaist.ac.kr/XRML/RSML/sp.rsmi</URL>

<h2><RuleTitle> Restriction of Type-P Research Fund Expenditure</RuleTitle></h2>

<p> If the <variablel>budgetary source</variablel> is the <value1>t[{pe-P research
fund</valuel>, the <variable2>spendable items</variable2> are l[imited to on
<value2>student’s salary</valuel> and <valuel> expenses for data
collection</value2>.<[p>

</Rule>

< /RIML>

<HTML>

<RSML Version="0.5"> —_ 1

<Rule> i
<RuleTitle> Restriction of Type-P Research Fund Expenditure </RuleTitle> R ML
<§JFRL>http://xrml.kaist.ac. r/XRML/RIML/sp.rimi</URL> ]

<IF>

<AND>
<3tédgetary source>type-P research fund</budgetary source>
<OR>

<spendable item>student’s salary</spendable item>
fggendable item>expense for data collection</spendable item>
< >

</AND>
</IF>

<THEN>
<e?endlture>permitted</expendlture>

</THEN>

</Rule>

</RSML>

KAIST Jae Kyu Lee - 51 -

SGeneration of RSML rule

% Mapping of the keywords and
corresponding slots of variables and values

<RIML Version="0.5" > €-> | <RSML Version="0.5">
<RuleGroup> €«> <RuleGroup>
<RuleGroupTitle>text</RuleGroupTitle> <> <RuleGroup Title>text</RuleGroupTitle>
<Rule> € <Rule>
<URL>URL of RSML file</URL> <> <URL> URL of RIML file </URL>
<RuleTitie>title of rule</RuleTitle> «> <RuleTitle> title of rule </RuleTitle>
<variablel>data of vr1</variable1l> <IF>

text<valuel>data of vi1</valuel>text <data of vri>data of valuel</data of vri>

<variable2>data of vr2</variable2> :4:1FE>N>
5
text <v?lue12>data of vr2</value2> € <data of vr2>data of value2</data of vr2>
<valuei2>data of vr2</value2> </THEN>
</Rule> €«> </Rule>
</RuleGroup> «> </RuleGroup>
</RIML> €« </RSML>
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Dldentification of Table

< Define new tags for table

IF part THEN part
variableil, variabletl,
variablei2 ... variablet2 ...
valueill, valuet1l,
valueil2... valuet12...

valuet21,
valuei2l, valuet22...
valuei22...

* Generated rule

IF variableil=valueill
AND

THEN
variableti=valuetil

IF variablet2=valuet2

variablei2=valuei2 ...

+ RIML representation of
tables with new tags

<RuleTable>
<RuleTitle>Title of rule</RuleTitle>
<Tvariablel>

<TIFl>variableil</TIF1>
<TIF2>variablei2</TIF2> ...
<TTHEN1>variabletl1 </TTHEN1>
<TTHEN2>varfablet2</TTHEN2>

</Tvariable1>
<Tvaluel>

<TIF1>valueill</TIF1>
<TIF2>valueil2</TIF2> ...
<TTHEN1>valuetl1</TTHEN1>
<TTHEN2>valuet12</TTHEN2>

</Tvaluel>

</RuleTable>

KAIST Jae Kyu Lee - 53 -

urdentification of Operator

% Example

HTML: The package's value is more than $150
Rule: (package’s value > $150)
< Various representation of "more than” in HTML
= >, greater than, more than

% Comparison operators are represented in RIML

Operator in HTML

Operator in RIML

more than, greater
than, >

<operator type="GT">

less than, <

<operator type="LT">

less than or equal to, <=

<operator type="LE">

greater than or equal
to, >=

<operator type="GE">

is not

<operator type="NOT">

MLST Jae Kyu Lee - 54 -
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EIdentification of Function

< Function types are basic mathematical operators in
RIML:

+, - *I /

<+ Example
HTML: Total Delivery Time =
Available-to-Ship Time + Delivery Method Ship Time

Rule: (Total_Delivery_Time IS
(+ Available-to-Ship_Time  Delivery_Method_Ship_Time))

< Represent mathematical operator as function in RIML
<variablel> Total Delivery Time </variablel>
<valuel>
<function type="+">
<argl> Available-to-Ship Time </argl>
<arg2> Delivery Method Ship Time </arg2>
</function>
</valuel>

KAIST Jae Kyu Lee - 55 -

Knowledge Extraction and Consistency
Management with XRML

b g
@

Human KMS KBS Agent
}g::r::;?og: Unstructured E Structured
Knowledge Generate Knowledge
Consistency < >
Management RIML . RSML
Consistency

Maintenance
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gBalance the Sophistication of RIML

< Tradeoff between RIML sophistication and RSML
automation
» Criteria
» Effort of knowledge edition
* Degree of relationship comprehension
* Degree of automatic generation of RSML

< Candidate tags

* <Rule>, <RuleTitle>, <variable>, <value>, <IF>,
<THEN>, <AND>, <OR>, <operator>, <function>

“» Minimum tags for identification
* <Rule>, <RuleTitle>, <variable>, <value>

KAIST Jae Kyu Lee - 57 -

EChallenges — The Opportunity

+Challenges

= Consistency maintenance of polymorphic
knowledge representations

= Domain specific thesaurus — Ontology
* Ontology Building with XRML
* Using Ontology to Identify XRML
* Multi-URL based rule extraction and inference
* Integration of rules from RSML with other
sources
“+To aid the rule and meta-rule extraction

» XRML Knowledge Editor

WST Jae Kyu Lee - 58 -
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Building RIML with Ontology

< Advantage of using ontology
« Help knowledge engineer to find variable and value

» Recommend candidates for variable and value 5 Highlight
candidates

« Recommend candidates for association of variable and value >
Highlight candidates for association or show list of values for
selected variable

< Identification of variable with ontology
« Every property can be any type of variable
« Ex) ‘per Item’, ‘per Order’, ‘trackable’, *ship Time’
» Class can be an OAV type variable
» Ex) ‘Delivery Method’
Identification of value with ontology
= Numeric value
* Ex) 1.99, 0.99
= Fact type value
+ Instance can be a variable
« Ex) ‘Yes’, ‘No’, ‘true’, ‘false’
« QAV type value
+ Instance can be a value
« Ex) ‘Standard Delivery’, *1 to 2 business days’
+ Subciass can be a value
« Ex) 'Electronics’, ‘Computer’

o
"

KAIST Jae Kyu Lee - 59 -

DAssociation of Variable and Value

< Numeric variable and value

» Associate identified numeric variable with
adjacent identified numeric value

e The value must be the same type of variable
< Fact type variable and value
» Associate identified fact type variable with
adjacent identified fact type value
<+ OAV type variable and value

» Associate identified OAV type variable with
adjacent identified OAV type value
o The value must be the instance of the class

which is the domain of identified variable
property

WST Jae Kyu Lee - 50 -
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@ Example of Identification Using Ontology

Domestic Express Shipping

Processing ime to shipping for most orders is aurrently 1 to 2 days.

Bocks ordered from our Chalmers Warehouse ship separately.
-1

LCamﬁdare for variable ]l

Synonym of ‘Delivery Method’ l

1

| Synonym of ‘Per Order’ |

tion

| Price: Add both C@Eﬁ

Pe@ ( Per Item>

BR<=3

NG Doy AT

$3.00

G

Shipping time in business days (veekdays

Add $10 for 2nd Day Air service o Alaska, Havaii, and Puerto Rico:

ur order is processed.

Add $15 for Next Day Air service to Alaska and Havaii,

Next Day shipments cannot be sent to Puerto Rico,

Next and 2nd Day Air shipments cannot be sent to P.O, boxes.

Candidate for value

Association Candidate
Instances of ‘Delivery Method’,
‘2 day air’, ‘next day air’

RO Jas Kyu Lee - 51 -

D Procedure of Building RIML with Ontology

Ste
e Engineer

Manual Step by Knowledge

Automated Step with intelligent
XRML Editor

A. Symbol
ldentification
with ontology

1. Rec d candid

and value

es for variabie

among candidates

2. Determine variable and value

3. Assign <variable>, </variable>,
<value>, </value>

B. Symbol
Identification
with Synonym

4. Recommend synonym as candidate
for variable and value

- Decide variable/value with the type
of standard word

value among candidates

5. Determine synonym, variabie and

6. Assign <variable>, </variabie>,
<value>, </vatue>

C. New Symbol
Identification

synonym in the HTML

7. Identify new variable, value,

8. Assign <variable>, </variable>,
<value>, </value>

value and synonym

9. Update ontology with new variable,

10. Register variable and value to
ontology as proper class, property and
instance

D. Association
with ontology

11. Recommend candidates for
association of variable and value

and vaiue

12. Associate recommended
candidates and new pair of variable

13. Assign variable ID to variabie and

value
KAIST
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Building RSML Using Ontology

< Specialization of Rule
+ Generalization of Rule
<+ Rule Refinement using Ontology

WST_ Jae Kyu Lee - 63 -

DSpeciaIization of Rules

Concept of specialization

« If a new rule have condition al which is the sub-class of
class A that is included in other existing rule as a
condition, then the condition part of existing rule must
be modified with other sub-classes of the class A.

*» Graph-based editor can automatically generate this
modification and recommend it

<+ Existing rule
« A-B

< Existing ontology
« A= (a1, a2)

< New rule

»
L

» a2->C
< Recommendation for existing rule
- ai1i->B

« Aand NOTa2->B

KAIST Jae Kyu Lee - 64 -
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b Generalization of Rules

Concept of Generalization

« If a new rule have condition a2 which is the sub-class of
class A and other existing ruie have condition al which
is the sub-class of same class A, then the new rule and
the existing rule can be merged into one rule which uses
condition A, super-class of al and a2.

« Graph-based editor can automatically generate and
recommend this merge

Existing rule

« a1->B

Existing ontology

« A= (al, a2)

New rule

= a2->8B

Merge existing ruie and new rule

« A->B

KAIST Jae Kyu Lee - 65 -

B8 XRML Knowledge Editor

Ontology

B e

Knowledge "

Editor
Knowledge Engineer HTTP HTTP
L

——_Z / Knowledge
Explanation aSM :/ion Web page
HTTP

/ Subsystem (Rule Base)

Interface /
\ Inference XML

H&L {{Fact Base) o
Web based KBS Web pages

Application
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bRuIe Processing by Forms with RTML

< Automatic consulting by forms

* To perform the automated rule processing, form
of workflow or other application can trigger the
agents to generate adequate inference results.

< Definition of a set of standard statements
« When to trigger the inference
* Which rules to use
» How to use the obtained result

KAIST Jae Kyu Lee - 67 -

DIIIustrative Example of RTML

<RTML Version=‘0.5'>

j<WhenTrigger> !

| <AND> i
<requisition>on</requisition> Tr‘lgge.r.ing
<budgetary source>type-P research fund</budgetary source> C?"d"w"
</AND>

</WhenTrigger>

S —. 2 |

<Bring>
<RuteTitle>Restriction of Type-P Research Fund Expenditure</Rutahitiey
<DataFile>Research Fund Accounts</DataFile>

</Bring>
‘<UseResuit> : )
<expenditure>permitted</expenditure > R;‘:S"L‘l‘t"g

</UseResult>

</RTML>

W; M,ST Jae Kyu Lee - 68 -
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P Design Criteria of XRML (1)

*
0.0

Expressional Completeness:

RSML should be completely transformable to a canonical $yntax

of structured rules
XRML-XML based KBS

Relevance Linkability

Linkages of the relevance between hypertexts with R

IML

and RSML rules syntax should be completely expresjsed

Polymorphous Consistency:

Consistency should be maintained for knowledge
expressed in different types of expressions, such as
RSML rules and hypertext with RIML.

Ontology about variable, values, and synonyms nece

ssary.

KAIST Jae Kyu Lee - 69 -

gbesign Criteria of XRML (2)

\J
°r

Applicative Universality:

The rule expressions in RSML should be able to

support multiple applications which embeds
RTML within the domain universe

Scope of target representations
Knowledge Integrability:

Structured rules collected from multiple soul
Including the rules from RSML should be
integrated uniformly.

Interoperability :

Rules in RSML should be exchangeable and
sharable among multiple commercial solutio

ces

ns

K’.\IST Jae Kyu Lee - 70 -
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bApplication Development Procedure
Usmg XRML

Define application using knowledge from Web pages
Design Rule Base in high level

Associate Rule Groups in the Web Pages with Rule
Base Groups

Rule 1dentification from HTML using RIML tags:
Generate RIML document

Rule Structuring from RIML document:
Generate RSML

Integrate RSML with Rule Base, and add the External
Knowledge Sources

Maintain Consistency between Web Pages and Rules
using the Knowledge Editor

Deploy the Web based KBS using XRML

KAIST a0 Kyu Lee - 71 -

Knowledge Extraction and Integratlon from
Multlple URLs

* Thesaurus -

Rule Base
Y1 Group1

Inference
Engine

Rule Base
Group 2

Rule
_ Rule Base Refinement

Web Page C

KAIST Jae Kyu Lee - 72 -
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EIssues with Multiple URLs

< Association of Rule Group in the Web page with
existing Rule Base

< Association of Rule Group in the Web page with
new Rule Base

% How to refine rules from multiple URLs

< How to share the symbols of multiple URLs
which are associated with the same Rule Base
= Need thesaurus for each Rule Base - Ontology

,WST Jae Kyu lee - 73 -

;Applications of XRML

% Architecture of Web Based KBS Using XRML
- Configurations
- Regulations (eGovernment): 2241 Al
- Insurance Underwriting
- Delivery Cost Comparison Site

< Contact Center
- Web + Call Center

< Intelligent Workflow

< Multi-Agent based EC for B2B

<+ Intelligent Knowledge Repository

< Assist Knowledge Collaboration

“ XRML at Web Service

KJ .M, 5T Jae Kyu Lee - 74 ~
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bAgent based Commerce with XRML

<+ Agents exchange not only data or fact, but also business
rules represented by XRML through HTTP

=« Contract terms and conditions, Bidding rules or Auction rules,
Negotiation rules for CPFR

- ‘
| Business Seller | ] Business Buyer]

HTTP

|
. Communicationl/\_——_l Communication
! / Controlier Controler \Oa
‘| RSML * *j L T ASML
—d | XRML, XML } (Rule Base)
\ Negotiation | (Business Rules, Nagotiation /‘\\—'—/

(Rule Base)
Manager and Facts) Manager
—_—_— | ] /
\ | ’

XML Inf Inference XML
(Fact Base) nE:;::e -l Engine |(Fact Base)
Business Agent Business Agent
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D Concluding Remark

% XRML identifies rules in the Web, and process both
for human and agents

% XRML support extracting rules from the Web pages

< XRML can help building ontology

% XRML identification can be assisted by ontology

<+ XRML supports consistency between multiple
representations

% XRML can be a bridge between KBS and KMS

% The notion of XRML can extend its target

representation to Cases, Optimization Models,
Constraints, Components: X*ML

< There are tons of application potential.

KAIST Jae Kyu Lee - 76 -
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