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1 Introduction

Data integration and transformation is common task for different companies. As the rule
the business of such companies spreads to many domains and its scales is quite wide.
That’s why the task of data integration and transformation isn’t trivial and quite often is a
big challenge. As the result elaboration and implementation possible ways of

transformation could by very expansive and resource consuming.

Global Understanding eNvironment (GUN) [1-3] is the ultimate goal of research and
development efforts of the Industrial Ontologies Groupl (IOG) in extending the current
Semantic Web [4] to facilitate proactive, goal-driven, self-maintained behavior of all kinds
of resources that can be adapted to the Web. To provide interoperability between
heterogeneous resources different by structure and nature, the design of GUN-environment
must be based on a universal methodology of resources’ integration — General Adaptation
Framework (see Deliverable 1.2). Adaptation in this context assumes elaboration of a
common mechanism for transparent integration of new resource to the GUN environment,

and provision of the resource with a unified way of interaction.

As a use case for detailed analysis of the GUN concept, industrial maintenance domain has
been chosen. The related research and development have been performed by Industrial
Ontologies Group within the SmartResource2 project, funded by Tekes3 and partner
companies. Project goal is to combine the emerging Semantic Web, Web Services, Peer-to-
Peer and Agent technologies for the development of a global and smart maintenance
management environment, to provide Web-based support for the predictive maintenance of
industrial devices by utilizing heterogeneous and interoperable Web resources, services

and human experts [5].

The main idea of General Adaptation Framework is based on a concept of “adapter”,
which plays role of a bridge between an internal representation of resource

(SmartResource) and a unified environment (GUN). By Smart Resource we mean a

! Official website of the Industrial Ontologies Group, http://www.cs.jyu.fi/ai/OntoGroup/
2 General presentation of the project: http://www.cs.jyu.fi/ai/OntoGroup/SmartResource.ppt


http://www.cs.jyu.fi/ai/OntoGroup/SmartResource.ppt

conjunction of Real World Resource (RWR), Adapter and Agent. By extending RWR
within Adapter and Agent we make it GUN compatible, if to speak in terms of
architectural modeling. General Adaptation includes development of Adapter for RWR - a
software component, which provides a bidirectional link between a resource interface and

an interface of the environment.

During the first year of the SmartResource project — year 2004, Adaptation Stage — it was
intended to investigate and develop adaptation framework for extracting data and its
transformation into a specific designated format. This objective includes the design of a
generic approach for building resource adapters and development of appropriate ontologies

for semantic adaptation.

Different techniques, and approaches have been developed already for performing
transformation tasks such as Java Connector Architecture specification or CORBA, and
same concept comes up upon these approaches. This concept is the meaning of adapter or
resource adapter which plays the key role and adaptation mechanism. In the simplest
definition adapter is the software component which connect two or more incompatible

corporative application with the purpose of data exchange.

In fact the development of adapter is the main part of transformation task. Thus sufficient

analysis and design of adapter’s architecture is crucial.

1.1 Tasks and Goals

Tasks of stage:

e Analysis task and requirements
e Elaborating possible scenario of resources interaction
e Elaboration of architrave for pilot system

e Development of device, service and human adapters and their deployment to

application server

® Official website of the Tekes organization, http://www.tekes.fi/



Goals of stage:

e To investigate and study various approaches of adapter’s architecture and data
transformation.

e Come up with possible use case of adaptation task

e Design, development and implementation of pilot resource adapter for adaptation

of heterogeneous resources

Sections 3-6 describe the following tasks of the deliverable 1.3 accordingly:

e T4: Implementation of the semantic adapter for device
e T5: Implementation of the semantic adapter for web service
e T6: Implementation of the semantic adapter (resource browser) for human

e T7: Implementation of the maintenance environment prototype v1.0

1.2 Background

1.2.1 Understanding adapters

The meaning of adaptation doesn’t arise until you deal with enterprise integration
application which should combine different systems into one whole. The term adapter is
that key word which constitutes the meaning of adaptation. As the rule it’s insufficiently to
describe any composed software concept by single definition. The same is true with term
adapter. Adapter has been in use in the computer hardware and other industries, and the
main idea of such adapters is to make different hardware devises compatible on the

physical layer.

In our case to clarify the definition of adapter we assume the term adapter as software
component design especially for heterogeneous sources of data to establish interaction
between them. Data exchange during interaction can happen in various contexts. Some
exchange is going between databases, whereas others are part of interaction of
heterogeneous resources. Hence the definition of resource adapter should by enough
generic to embrace various cases of resource integration and this is not easy, thus it’s

possible to encounter many other definitions.



In general, diversity of resources could be involved into integration schema with various

data formats, connection methods and ways of communication.

1.2.2 Adapter context

Adapters play an important part in three basic contexts or integration patterns. There can
be numerous variations of these patterns. The three basic contexts could be assigned for

adapter:

e Data synchronization
e Online services

e Process automation

Data synchronization

The main objective of this pattern is to ensure the data integrity for all resources
participating in a business process. Resources are responsible for maintaining the data
integrity of their own data storages. Thus the main role of adapter in this context is to

provide a mechanism for opening the resource transaction to the outside world.

Online services

The online service context is useful for exposing application function in the form of easy
accessible service. Application functions encapsulate business rules and business logic
automated by the application. However, these functions are typically available only to the
direct users of the applications. Therefore to get access to that set of services from outside,
adapter context could be viewed as “online cervices”. Generally, there are two types of
services: a services that is part of an application and runs in the same address space, and

remote service accessible by an APl or a message based interface.

Process Automation

Adapters can provide an event/trigger-handling mechanism as well as maintaining the
appropriate state of related business events. Event adapter essentially wrap the target
application and extend its functionality to include event handling and processing
capability. The adapter can map inbound events to specific application actions. These

event-action mappings enhance the success of process automation.



2 Core of device, service and human adapters

2.1 Transformation phases

The stage of transformation is divided onto two phases:

e Syntactical transformation

e Semantic transformation

Such technique has some advantages during transformation. First of all it divided into two
independent phases and it’s possible to facilitate the whole transformation process. On the
first phase you have to fulfill syntactical transformation form any data source to original
XML document. It’s possible to use many ready-made tools and APIs for this phase. For
instance variety of XML files could be transform to original XML with XSLT technique.
Map Force for example provide easy to use and friendly graphical interface to fulfill this
task.

"\

XSLT1

Involve

Original
XSL

/

XSL

Various XML sources

Figure 1. Syntactical transformation



In our case of adaptation it was generated corresponding XSLT transformation schemas for
different XML files, than XSLT processor load XML files with corresponding XSLT and

produce original XML document.

On the second phase of transformation performs so called semantic transformation. The
data for semantic transformation is data obtained on the phase of syntactical
transformation. Adapter load original XML file, involve the rules of transformation and
process the RscDF document. To elaborate RscDF adapter uses the method of templates,

which constitute RscDF document.

2.2 Template method

Template method makes the process of transformation easier. During the analysis of
RscDF document it was distinguished two types of templates — structural template (or
pattern) and tag templates. Structural templates reflect the structure of RscDF graph. And
depending on the original XML document some branches of RscDF graph have the same

structure and could be cloned with appropriate node’s values.

2.2.1 Structural template

In the Figure 2 graph structure of RscDF document is depicted. It could be recognized two
structural templates from this graph. By red color it is circled the “measurement” concept
and by blue color it is circled the “state” concept which are originally implied in the RscDF

schema

There are iterators on the nodes 7 and 4 which repeat the templates structure depending on
the context of original XML document. So if in original XML document will be tree
measurements the iterator in node 7 will repeat the template circled by red color 3 times.
The same is going with “state” concept which repeats on the node 4.



é Context_SR_Container
G SR_Container

‘ NumericalValue

O TempTempMark

Figure 2. Graph structure of RscDF document

2.2.2 Tag template

Tag template corresponds to the RscDF classes. In fact tag template represents one of the

fifes classes from RscDF schema. There are SR_Statement, Context SR_Container,



SR_Container, NumericalValue, TempTempMark different classes and corresponding
tags for them. Tag templates are “bricks” which used by adapter to produce RscDF

document. Tag template has body and changing part, which could be different types:

e link to other pattern
e link to XML data
¢ link to ontology data

e generated value

In the Figure 3 example of tag template is depicted. The variable Xn is obtained in run time
ether form ontology or XML file or generated by generator. The variable Yn is obtained
from the identificator of other template, thus the RscDF tag which is depended on other

RscDF tags will be generated after them. So adapter recursively calls methods of template

@Generator

I

<rscifs: SR_Statement rdf:about=X1 =

S

<rdf:subject rdfiresource=x2/> “kemplate 1.7

.
.............

creation until reach the leaf nodes.

Ontology

RscDF *,

=rdf:object rdf:resource=Y1/>
<rscidfs:context rdfiresource=Y2/>
=/rscdfs:SR_Statement>

I

<rscdfs:Numericalvalue rdf:about=x1=> l
<rdf:value=X2=<rdf:value’= 8 .
<rscifs:unit rdf:resource=x3/> t

<frscdfs:NumericalValue> “Lemplate 2.

-------

.

Figure 3 - Template-based transformation

2.3 Adapter specification

All classes which constitute adapter are packaged into template package. By applied logic

classes could be divided into four parts. The first part of classes corresponds to the logic



which reflects the structure of RscDF document, the second reflect the structure of original
XML document and encapsulate the logic of processing this structure, the third represents
the engine which plays the role of RscDF document builder, and fourth is the set of
reusable utilities for DOM processing.

2.3.1 RscDF structure classes

The diagram of RscDF structure classes is depicted in the Ficture 4. The “core” class is
TemplateAbs abstract class which encapsulates all logic of RscDF class structure. The
variable templateContext represent the body of RscDF tag. Variables subject, about,
predicate reflects the RDF statement. The container childTemplates supposes to store all
child nodes of given node. The TemplateAbs abstract class implements TemplateFactory
interface with only method createTemlate. All concrete subclasses of TemplateAbs class
realize this method. TemplateAbs class has printTemplate method which recursively called

to print the context of template tag.

From TemplateAbs class is subclassed five concrete classes which correspond to the
RscDF classes. There are ContextSR_Container, SR_StatementTime, NumericalValue,
TempMark, SR_StatementMeasureltem classes. Every such class implements logic of
crateTemplate method. The common implementation of this method is constricting the
context of tag and calling the same method for all ancestors.

Class Diagram_1 Template Abs == interface ==
#templateC onte t: String _':'i"e_"""?e =3 TemplateF actory
#FownP ropetiesProperties +create Tem plate): void

#childTem plates:List

ContextSR_Container
#hasChildsBoolean

ST el L #statem ertC ot roler Statem etC ontroler
+create Tem plate(: vaid #Fabout:String TemphMark
#zubject String
Fpredicate: String o
SR _StatementTime JsPrinted: Boolean= falss +oreate Tem plate( ) void
+=iT:SR_StatementTime [—1> +addChilds(t: T empl ateabs[]) void
. i [ Tvoi
+ereste Tem plate(): void +print T em plate(): voic K }——RS_StatementMeasureitem
Jesource: String
-siStatementTim e ~context:String
HumericalValue +create Tem plate ) void

- statementMeasureltem

+ereate Tem plate(): void

Figure 4 - RscDF structure classes



2.4 XML structure classes

Figure 5 depicts the class diagram of those classes which reflect the logic of original XML
message. Original XML message consists of states which include arbitrary measurements
from device. The class MeasureConcept represents the concept of measure in XML file.
Some fields from this class correspond to the enclosed tags of XML document. For
example fields sensor, value and units correspond to the <Sensor>, <Value>, <Units> tags
in XML document. Methods getValue and getMeasureType obtain the values of

measurement and type of measurement correspondingly.

The class StateConcept represent the meaning of State from XML document. Also this
class is container for measurements and it has the ArrayList container (measureConcept
field ) for corresponding measurements. The primary method of this class is getTimeValue

which returns the time snap of measurement.

StateConseptWraper is the wrapper for XML states. It implements logic to represent XML
document structure in Java class model. It keeps tracks for all states form XML and has

methods to abstain reference on the current state and measurement during transformation.

B

FomDncumen’c

StateConceptWraper

StateConcept

MeaswreConcept

+document: D ocum et
+statelist ModeList
+mesList:ModeList
+stateT ag: String="State"
+statelC onceptlist: List
<curentStatelndexint
<curentie asurelndex:int

+statementConce

1].

+StateC onceptWraper(d: D OMD ocum ent ).
+getStatesfmourt():int

+getCurrentStat elndesd Jint

+getCurrentMeasurelneex () int
+zetCurentStatelndex{curentStatel ndexint): void

+zetC urentid easurelnde dcurenti e asurel ndex: int): void
+et T emphd ark (: String

+gethieasureValuels String

+getheasureT ypel ) String

+getheasurelind( String

Figure 5 - Original XML file structure classes

+measureConcept:List

JneasuraT ag String="Measurement"
-state & TimeT ag: String="Time"
H:Element +measureCon
-staterTime:Element
JneasureConosptlist:List

et

+StateConceptinElement &
+gethileasurement Amount()int
+getTim eValueyint
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paramTypeTag: String="ParamT ype"
unitsT ag: String="Lnits"

wvalueT ag: String="Yalus"

-zensol T ag: String="Sensor"
+i:Elemernt

JaramType Element

“nitsElement

“value: Element

-sensorElement

+MeasureC oncept():
+getValuel):. String
+getieasureT ype( ) String
+gethle asurelind( T String




2.5 RscDF engine classes

Figure 6 shows the diagram of RscDF engine classes. RootRSCDFDocument class is
manager which drives the whole process of transformation. First of all it obtains the DOM
model of original XML document, passes it to parse in StateConseptWraper class, then
takes back the reference to parsed model and then start the transformation. In its
constructor it calls sequentially three methods: precreateStatement, createStatement and

printStatement to build RscDF document.

_ﬂ_,.--"
D ONMD ocument RootRSCDFDocument st Statement
-document: Document +clocument:Docum ent -statementld:int
AileMame: String +eclamDocumgrtic: long

+header StrinaBuffer +preCresteState ment( void
; acle 1 String ’
+DOMD ocum ent(fileMame: String} +oreate Stateme rt); voic

D OMDocum ertBuild(): void +RootR S CDF Document(): +printStatement () void
+getDom Document(:Document

T Class Diagram_1
|

Figure 6 - RscDF engine classes

2.6 DOM utilities classes

Figure 7 shows the set of reusable utilities to process XML files. The static methods from
this class are used to produce Java model from XML files. These utilities may be used with

any XML files. The Figure 8 depicts the whole class diagram of adapter.

DOMUMils

+ereate D OMD ocumentifileM ame: String 1D ocum et
HindSubM ode iname: String, node: Mode):Maode
+oetAttibutesin: Modet MamedModeiap
+oetAttibute’alueln: M ode, atrblam e: Strindg: String

Figure 7 - DOM utilities class
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3 Task 4: Implementation of the semantic adapter for device

3.1 Original Data:

e There is need for set of original data to simulate the device’s behavior
e KF - 330 blow molding machine* was chosen as device

e |t has seven parameters for monitoring

Figure 9 - KF-330 blow molding machine

3.2 KF-330 specification:

Specification Datum
Resin PE
Product max capacity (c.c) 50 - 1000
Dry cyele (sec/cycle) 21-23
Mould clamping force (ton) 2.6
Extruding capacity (kg'hr) 20
EXTRUTION SYSTEM
Screw diameter (num) 45
L/D ratio 22
Serew turning speed (r.p.m) 20 - 80
Drive motor (HP VS) 10
Barrel heating zone 3
Barrel heating capacity (K'W) 3.6

* http://www.kunfong.ru/eng/prod4_1.htm
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HEAD & ACCUMULATOR
Head heating zone
Head heating capacity (KW)

Die outside diameter (num)

Product min/max diameter (nun})

MOULD SYSTEM
Mould clampmg force (ton)
Clamping mould stroke (mm)
Open/close stroke (mm)

Mould dimension L © W (mm)

Working mould pressure (kg/cm?)

HYDRAULIC SYSTEM
Hydraulic pumyp power (HP)
Air pressure (kg/em?)

Awr compressor (HP)

O1l tank working range (liter)
Cooling water (liter/minute)
Electricity consumption (KW)

Thermo liquid level (num)

23
46
20 -110

2.6
250
330 - 80
3207 280

7.5-9.0

230-240
10
23.5
> 45

WATER. COOLING REFRIGERATION

Compressor horsepower
Water temperature
Refrigerating energy
Refrigerating cap
PACKING

Machme dimension (cm)

Net weight (ton)

Gross weight (ton)

Packing dunension {cm)

7.5 hp, 160 I'min
SoC - 300C
23886 Lkeal'h
94700 btw'h

230 7 170 7 240
25
3.1

246 7 189 7 225

3.3 Monitoring parameters (7 parameters):

Parameter nane Units Sensor description
Serew turning speed pm Rotation speed sensor
Open-close stroke mm Gap sensor
Working module keg/em2 Pressure sensor

pressure
An pressure kg/cm2 Pressure sensor
Onl tank range Liter Vohune measurement sensor
Ol tank temperature Celsus Temperature sensor
Thermo Lquid level nun Level measurement sensor

14




3.4 Data generator:

To generate original data of device as input data for adapter it was chosen Java API for

random generation

Some data vectors of particular parameter were obtained as arguments of functions

e Screw turning speed parameter follows to sinusoidal distribution
e Oil tank range parameter follows to the linear distribution
e Other parameters follow to the random distribution
Generator produces the set of seven parameters with 10 seconds time interval

Parameters are stored to the collection
The original (canonical) XML file is generated as a input for the device adapter

3.5 UML class diagram of the generator

® Device @ HumberGenerator sripripces @ HumbersTest
T E—— : D ParameterMeasure
& paseDabe: Dats = SRR Pt & ning)
oF counter: int & pickFlasibumber i snger] @ gencratcParamelerifeasure()
& d Dsle o pkirihrbarinRarge()
& Bopusdsvet it & pickHumi) 4‘51 @ Measurements
& olltange: float @ ParameterMeasureTag _— J——
& plTemperaiure: inl " penmme BurETag:
& openStroke; ind O generaheR nramet T e RS LEe] @ Measurementz()
& & Slals @ getTagl
& SrheTUTING inl
& wworkingPreasure: fioat — ﬂ —
Jr— @ OilTankRange @ AirPieasure @ OilTankTemperalure
@ gefhextiMLD)
.i o HTarkRangs) o ArPressrel) d‘ AT ark Tamperaburns)
@ ScrewTumingSpoad @ generabeRramed rMeasLr el © generabeParameterMeasire() @ generabeParameerkeasirel)
& ScrewTumingSpeed) @ ThermoLiguidLewvel @ OpenCloseSiroke @ Siate
@ gEneralePar s erkiea e & e Do
o ThermoLiusdsvel) o OpeCiaaStoie) R .
@ WorkingModulePreasure o generatefarameteriieasure) @ generatePsrametereasurel) & p3 flost
@ WeekngadubPraazurer) 4 pa: Tost
a p& flosl
@ genaraleParameterMessurel)
o stateq)
@ getState)

Figure 10 - UML class diagram
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» Specification of the KF-330 blow molding
machine was used for simulation of the device
data (7 device parameters);

» Corresponding XML-schema and XML-
generator have become more sophisticated;

» Maintenance ontology has been extended by
specific classes related to the machine.

L These device data allowed deeper analysis
- of human adapter (data visualization),

Q ... and better analysis of the Web Service
learning process.
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4 Task 5: Implementation of the semantic adapter for (web)

service

=

KNN-S ervice

Lot

W— P{} Service
[ 0
......... 1 S
2
':"_I:IUEE' E.JB Container d i ﬁi :&

4 Apphcatron Server

Servrce Adapter )
B .;,-mni z?n?: - \\-,.___
‘ “:D LOMBOZ [

WsDL . bjech

\ ROQL-templates ’,f’:

* Learning algorithm (KNN-method) was wrapped by a web service container using Axis and Lomboz;
* Service Adapter using generated SOAP-client simulates agent's requests for learning and
diagnostics;

> For RscDF-XML transformations, Service Adapter uses approach of 2-stage transformation with
RDQL-templates.

Development tools used:

» Eclipse IDE
* Lomboz plugin for Eclipse
» Apache Axis (SOAP engine)

» JBoss application server

4.1 Axis

a’x L‘S’ Axis is essentially a SOAP engine -- a framework for constructing
SOAP processors such as clients, servers, gateways, etc. The current version of AXis is

written in Java, but a C++ implementation of the client side of Axis is being developed.

But Axis isn't just a SOAP engine - it also includes:
» asimple stand-alone server,
» aserver which plugs into servlet engines such as Tomcat,
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» extensive support for the Web Service Description Language (WSDL),
» emitter tooling that generates Java classes from WSDL.

» some sample programs, and

» atool for monitoring TCP/IP packets.

4.2 Lomboz

©bjectEElE

* Fully integrated with eclipse and eclipse Java Development Tool, JDT.
» Launch any J2EE based application server in debug or run modes.

* Work with any J2EE based application server during development. Ability to

deploy to multiple targets from the same project.

* Provides wizards to create J2EE and Web services applications with EJB™,
servlet, JSP™, HTML, and Web services all in one development environment.

» Special editors to increase developer productivity with Editor for JSPs, Jasper aided

code assist.
» JSP compilation and syntax checking without the need for server deployment.
» JSP debugging if the servers allows it (Tomcat/BEA WLS).

» Support for Web services using open standards such WSDL via Web services

Client Wizard using Apache Axis.

* Increase EJB developer productivity with wizards, code annotation and generation
using XDoclet and end-to-end testing with wizard-driven EJB Testing Client

4.3 SOAP

Simple Object Access Protocol

» Lightweight protocol to exchange information in a decentralized, distributed

environment.
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http://www.sourceforge.net/projects/xdoclet

» SOAP messages are combined to perform request/response patterns.
» SOARP is transport protocol independent

» SOAP can be run over existing Internet infrastructure (over HTTP)

e  Web Service as a Resource in GUN

&~ Global
Understanding
eNvironment

SOAP
messages

Web Service Adapter

Service Platform

Application Server

EJE Container | - " Global

& " Understanding
Bean i i
eNvironment

_\M

» Functions
O Learning on examples
O Classification

* Logic
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O k-Nearest Neighbors Algorithm

O Learning examples are stored in a database
e Interface

O SOAP protocol

Industrial Maintenance

Ontology WSDL

description

— — T
Application Server
SOAPRPC
EJB Container AXIS message f‘!
Serializes ; htp £
Rermote —
RDQL Query methods to
SOAPHML i
iy Web Service

Result Set
{internal
format)

As far as RscDF message 15 generated with straight references to
concepts of MO (Industrial Maintenance Ontology) , RDQL query
15 generated with prior knowledge of concept narmes.

EDQL data, being returned is than transformed to B0AP message.
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Web Service inside

:.:l:ll:mn'

e
@“_ Q] KNN-Service

EJB Container

KNNServiceBean

Hypersonic SQL

L .
garming Metadata

o Tos T

.
it
[TTTR

..
[LTTLTITTE

Leam method

-Validate data and metadata
-Create tables
-Store data

Local
interface
methods

imvocation

Classify method

-Get data from database
-Validate incoming wector
-Classify vectaor

-Return class

4.4 Adaptation from GUN to Web Service

|

RDQL-template (Learning)

s

e

Adapter

Steps:

Analyses model
Selects appropriate template
Applies template

SOAP-wrapping =

Generates message - SOAP
message
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Adapter SOAP
Steps: message
g Receives diagnosis
* Applies template RscDF-template (Diagnosis)
g Generates model ; :
Service
. - ‘* SELECT TrequestContextCorntairerhlembers, *Stateltt,
.d.d.?jnrer e PralnePorpertyClass, frmmmvahie, Prrmvahennt
e WHEERE [ ="+iootstdstrmg+ s =rsedfs e niComtest =, #iequestCorte st Coot ater)
"“ (FequestContext Cort amer =rsodfs member= PrequestCortet Cort amerhlembers)
J-stage Y [ "1equestContext Cort ameMembers, 2 rsedfs predicate= < rsedfs alam=)
9 . A [ FequestContext Cort amedembers, srsodfs tneInCortent= 7 alanmiCort amer)
transformation & [ ?alarmCont amer, =rsedfs member= P alamCont aine dlenhers)

[ ?alamCeotamerMembers =racdfs predicate=,
=ortoCorntainer: devicePlorsic alState Histozr=)
[ ?alarmCroot amesTlermbers =xdfobject=, ?State Comt aier)

RDQL-templates (75t abeCortaimer, <rsodf member=, P StateS )
W (7StateStnt =rdfichjects 7t ateStntStateContainer)
- [ 5tateStntStateCort amer, <rsedfs mnember- *itateParams)

[ ?StateP ararms, <rsedfs predinates, PrahePorpert 7 Class)
((?5tateD ararms, <rdfiohject=, fmmrrahneObi)
[ PmanrrahieCih), =rsedfs rabie= ?romvahe])
[ Proazterabaet by, 2rsedfs angt= Yrmanteabaeanid)

RDQL templates are bound to types of messages:
» Template for Learning message

» Template for Classification message
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5 Task 6: Implementation of the semantic adapter (resource

browser) for human

.....

---------------------------------------------------------------------------- ""Il
i 2-stage _
7 transformation

— .
(L : ,.-——__-—E| iva-JFreaChart
:& ql:ll:lES Serviet & EJB ComainerJ r .
©® Application Server " tay “Expart Jémg
% ey a o
R = =

Iy 4, Devke

» Expert Adapter utilizes 2-stage transformation and User interface Templates for flexible
buiiding of a specific human interface;

# Human Expert is requested for a diagnostics via e-mail;

*# As a user interface use case, JFreeChart Java package and HTML representation are used.

5.1 Input data

— Template of WEB Ul

— Template of Diagnostics response

— Possible diagnoses for the Device from ontology
— Email of Expert from ontology

— Annotation of Device

— Request for Diagnostics with Device subhistory for generation of charts

5.2 Expert annotation

<rscdfs:Expert rdf:about="&expert;expert1"
rdfs:comment="Expert"
rdfs:label="Expert "
rscdfs:email="annaumen@ecc.jyu.fi" />
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5.3 User interface template

<html>

<p>

<center=>
<b>ANNOTATION</b>
</center>
<b>{v:annotation}</b>
<lp=

<t:chart>
<img

src="http://chitradurga:8080ANebPrototype/controller?useraction=GetChart&chartname={v:imgsrc}'>
<ft:chart>

<t:diagnoses>

<form action="http://chitradurga:8080AVebPrototype/controller" method="post">
<select name="diagnoses">

<t:diagnosis>

<option value="{v:diagnosisURI}">{v:diagnosis}<foption>
<ft:diagnhosis=>

</select><br/>

<input type="submit" name="useraction" value="NMakeDiagnosis"/>
</form>

<ft:diaghoses>

</html>

Sample of e-mail:

Hello You have got request for diagnostic from 123456 XZ24
which has unique identifier as
http.//ohcejohka.ad.jyu.fi.2020/SmartResource#123456 X224

you can do diagnostics by this link:
http://chitradurga:8080AVebPrototype/controller?useraction=GetU|

5.4 Device annotation

<ontoDevice:PaperMachineSeries60
rdf:about="&device;123456XZ224" rdfs:label="123456XZ224">

<rdfs:comment>
Device KF-330 blow molding machine
</rdfs:comment>

<rdfs:comment> The manufacture of machine is KUN
FONG Machinery Co.,LTD </rdfs:comment>

<rdfs:comment>E-mail of manufacture is &lt;:A
HREF="mailto:kunfong9@ms49.hinet.net"&gt;kunfong9@
ms49.hinet.net &lt;/A&gt;</rdfs:comment>
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5.5 Template of the diagnosis statement

<rscdfs:SR_Statement rdf:about="{v:diagID}">
<rdf:subject rdf.resource="{v:device}" />

<rscdfs:predicate
rdf.resource="http.//www.cc.jyu.fi/~olkhriye/rscdfs/0. 3/ontologi
es/conditionOntology#devicePhysicalDiagnosis” />

<rdf.object rdf resource="{v:diagURI}" />
<rscdfs:truelnContext rdf.-resource="{v:diagconlD}" />
</rscdfs:SR_Statement>

5.6 JFreeChart

— N Y
Eal it 1D ERSCT

Ly

[

JFreeChart is a free Java class library for generating charts

» complete source code is included, under the terms of the GNU Lesser General
Public License;

e access to data from any source via dataset interfaces;

» support for multiple secondary axes and datasets;

» tool tips, zooming, printing;

» direct export to PNG and JPEG;

o export to PDF via iText and SVG via Batik (both described in the JFreeChart
Developer Guide).

» support for servlets, JSP (thanks to Cewolf), applets or client applications;

» comprehensive Javadocs;
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http://www.object-refinery.com/lgpl.html
http://www.object-refinery.com/lgpl.html
http://www.object-refinery.com/lgpl.html
http://www.lowagie.com/iText/
http://xml.apache.org/batik/
http://cewolf.sourceforge.net/
http://www.jfree.org/jfreechart/javadoc/index.html

6 Task 7: Implementation of the maintenance environment

prototype v. 1.0

The prototype of Maintenance Environment System is based on J2EE platform. And as
implementation of J2EE platform it uses JBoss application server. The pilot Maintenance
Environment System involves JSP, Servlets and EJB techniques and uses MVC pattern.
Resource adapter is deployed as enterprise java bean on the application server. The control
servlet gets requests from clients and redirect it to adapters. Then different java server

pages are generated as response for client (see Figure 11).

= RscDF-repository

a0 ? Ontology
o), Be
>

Elita

>

Web Client
ﬂ . E..

Expert Device Sarwce
Adapter Adapter Adapler

. :
b ==
@ @ Application Server

EJB Container

i T
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O Store State
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t Internet Explorer

Jena and Joseki Tools
ROOL

Jenn - Bemanne Web Framework for Java

Joseki -

e Jena RDF Server

=,

=
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S >

Diggnosis Requast
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) Store Request
O Trmstom () Transform Requast
O Store State
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Wi THAT.
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Request for diagnostics was successfully stored into Dievice History Storage.
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<.-"rscdfs Context_SR_Containers

al_jy

- «rscdfs:SR_Statement rdft about="http: /;‘chllrudurga ad jyu.fl:2020/SmartResources 257"
erdf;s ||h|| -t relf: resauren . jyu 1iz2020,/ ourc# 123456X724° />
<rscdfs:predicate rdfiresource 'htlp A Pwvivice.jyu fi/-olkhriye frscdfs f0.3/ gi i ¥ ¥ i I
erdfiobject rdfiresource="http:/ feevew.co.jyu fi/~olkhriye /rscdfs /0.0 +"
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<frscdfs: SK_Statements
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srscaf; it 2557 />

ouren# subhistory253° />

erscdis: member rdE: resource=’

rsc b rar “hte r s
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/st Contoxt _SR_Containnrs
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<l== B .
>
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<recdfe: tnsalnCantaxt rdf:rasourca="hitp:/ fchitr ad_jyu fiznzng: SHY

<frscdfs: SK_Statements
- erscdfsiContext SR Container rdfabout="http:/ /chitradurga.ad. jyu fl:2020/SmartResources 250"
eredis T, 1i:2021 sane_lor_Diagnusis253° />
rsc relf 'hup 1 fi 257" />
<.-"rsc:|fs Context_SR_Containers

.

- r.rsl:dfs::R Statement rdf: abou!

“hitp: /;‘chltmdurgu ad.jyu.fl:2020/SmartResources 257"
crdf:subject rdf:rsour i

ource# 123456 X724° l." >

<rscdfs:predicate rdfiresource 'htlp A Pwvivicejyu fifolkhriye frscdfs 0.3/ gi ¥ ¥ i I
«rdfiobject rdf: resnurre—‘http F v e yu. ﬂ!wnlkhrlveirscdfsfn a3/ Is_4" /=
ersedia: trueinContoxt rdf: e ad.jyu li:2020/ nurce# 256° />

<frscdfs: SK_Statements
- «rscdfs:Context_SR_Container r\:rf about="http:, !fchkmdurgu ad.jyu fi:: 2020!5mnnnesuum&¢255'
tps oy

rse ,
erscndfs: mevtier Ff resoureas! Ny ti:2n2ny nnmw-\.uimmuw?ﬂ />
rsc ber raf “httpid fizzuz r o
ber rdf “http:/ / ga.ad.jyu.fl:2020,/ pert2Wor f=

iz Contixt_SR_Contanors
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<rdf:RDF :I

sminardeviee="heep:/ fohesohkn. ad. Jyu, £1: 2020/ SsarcResoures ™
¥mlns:ontoTempRark="Rttp://wow. cc. 19y, L1/ -olkhrive/cacdss/0. J/ontologies/ temp] W
amlns:expert="hitp:/Schitradurga. ad. jyu. £1: 2020/ Smar LResourcel "
sminataerviee="herp://piloc.ad. Jyu. £1i 20/ SmarcReaourced™
Xming:ontoleasurenent="Rttp://wow. o0, Iy, 21/ ~olkhriye/racdEs/0, )/ onto logies/ measurement Cnt o Logve™
amlns:cdfs="hitp://wwe,¥3,0cg/2000/01/ cdi-schemal "
EmLnaOREACOREIEIARm D/ Ene, e, Y. £/ <0 hr dpe/ racd a0, 3, o eondd Pys——
XmIAS:ontoConEALRAL = RELE: /vy oC. 1VU. 21/ ~oLkhrive/ cocdes /0, 3 ontologies/ contatnerinto Logyi ™
amlns;ontoEnumerat iveValue="hetp://vwe. oo, jyu. L4/ ~olkhe iye/ cecdls/0.3/ontologies/ enurer at iveVal ueOnto Logyil ™
emina:racdfa=*heep://vev, oo, Jyu, £1/ ~alkhriye/ racdfa/0. 3/ racdtag™
amins:cdf=~htep:/ wuw. ol org/ 1999/02/22 -rdf-synt ax-naf~
wmlna:ontoliagnonia="heep:/ /Uy, oo, Jyu. 11/ o lEhriye/ racdfa/0. 3/ontalogies/ diagnas ia0meo logys™
xming:ontolevices"http://wwe. co. 1vu. 21/ ~olkhrive/cocdes/0. 3/ ontologies/ devicetmtologyl™ >
<rdf;Description rdf:about="hitp://ohcejohka.ad. jyu.£i:2020/3mart t3tat Ll I~
uhject rdf:reasurce=*heept//oheejohkn.ad. Jyu. f1:2020/SsarcAes *e@Senanrl >
ype rdf:resources“http:/ /www.cc.1yu. L1/ ~olkhrive/ racdis 0.1/ rocArafSE_Sratement
<rzcdis:predicate rdfiresource="hitp://wev.oc. jyu.Li/~olkhe iye/cecdfa/0.3/ontologies/ par LOLOnLo Logyidey icePar LOLWur 1d™/ >
crdf:ahjece rdf:resource="hrep://oheejohka.ad. Jyu. £1: 2020/ SmarcRessurcedor lAEnvironmens />
</edf:Descriptions
<rdf;Description rdf:about="hitp://ohcejohka.ad. jyu.£1:2020/ Smar LResourcelstatement 807>
crapdfazrrusInContext rdf:reanurce="heep:/ /oheejohka.ad. Jyu. £1: 2020/ SmarcRescurcefooncainer 7onesp />
<rdf:type rdfiresource=“http://wsw.cc.iyu.fi/~olkhrive/racdrs 0./ rocdlafse_Statement
s“rdfiocbject cdf: http://ohoejohk d. Jyu. £1:2020/ Smar LResourcel nunia lusT7"/ >
crapdfa:predicace rdf:resoures="hrop:/fvve. o Jyu. £1/ -0 lkhr ige/racdfa/0. 3/ onen logiea/measuresenconen logy@RF330_paramsT/ s
<rdf:subject rdf:resource=“http://ohcelohka.ad.1yu. £1:2020/ Snartpesourcef1II456AIE~/ >
</vdf:Descriptions
<rdf:Deacripeion rdf:ahous="hrep://chicradurga.ad. 1yu. 212020/ Smarcienourced 1077
<rdf:Lype rdf:resource="hLLp://wiw.co. Jyu. Li/~olkhe iye/ cacdls/ 0.3/ cacdlafSh_Statement "/ >
<rdf:ohjece rdf:resource="hrop://oheejohka.ad. Jyu. £1:2020/SmarcResourcef123956X224 >
rde: Brtp://www. oo, Jyu. 21/ -0 lkhrige/ .3/ontologies/ : P t1 i
<rscdis:teuslnfontest cdiresource="hitp://chitraduryga.ad, jyu.£4:2020/ Smac LResourcef 106"/ >
ubject rdf:reasurce=*heep://ehiceadurga.nd. jyu. £1: 2020/ Smarckeacurcefexperel /s
“</edf:Descriptions
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/fohesjohkn.ad, J5u, £11 2020/ SmarcResourced™
¥mlns:ontoTempHarke"Rtep://wow. cc.1yu. L1/ -olkhrive/cacdts/0. I/ ontologies/ temp] W
amlns:expert="hitp:/Schitradurga. ad. jyu. £1: 2020/ Smar LResourcel "
sminataerviee="herp://piloc.ad. Jyu. £1i 20/ SmarcReaourced™
Xming:ontoleasurenent="Rttp://wow. o0, Iy, 21/ ~olkhriye/racdEs/0, )/ onto logies/ measurement Cnt o Logve™
amlns:cdfs="hitp://wwe,¥3,0cg/2000/01/ cdi-schemal "
emlnarontoCondicion=""he, fuww.ee., jyu.fi/~olkhriye/racdta/0.3/ontalogies/ condicionimen logy#™
XmIAS:ontoConEALRAL = RELE: /vy oC. 1VU. 21/ ~oLkhrive/ cocdes /0, 3 ontologies/ contatnerinto Logyi ™
amlns;ontoEnumerat iveValue="hetp://vwe. oo, jyu. L4/ ~olkhe iye/ cecdls/0.3/ontologies/ enurer at iveVal ueOnto Logyil ™
emina:racdfa=*heep://vev, oo, Jyu, £1/ ~alkhriye/ racdfa/0. 3/ racdtag™
amins:cdf=~htep:/ wuw. ol org/ 1999/02/22 -rdf-synt ax-naf~
wmlnatonToliagnan 1A= ThECp:/ S, o, Iy, 1/ <o lEhripe/ racdra /0. 3 /ontalogiea/ dlagnan i aomro logys
xming:ontolevices"http://wwe. co. 1vu. 21/ ~olkhrive/cacdes/0. 3/ ontologies/ devicetmtologyl™ >
<rdf;Description rdfiabour="http://ohcejohka.ad. jyu.£i:2020/ Smar LResourceNWor 1dEnv iromnment Time 306"
crapdfarvaluer2004-12-19T19:28:36.893 ¢/ racdta:values

<rdf:type rdf:resource="htt: Fewv.cc.ivu. L1/ ~olkhrive/cacdes/0.3/ feemp Logv# T i3
<rzcdfsiunit cdfivesoucces"htip://wiv.co. Jyu. Lif~ulkhe iye/ cacdt=/ 0.3/ ontologies/ measus L Unitont Time"/ =
«/rdf:Ieacriprions
<rdf:Description rdf:iabout="http://obcelohka.ad. jpu.Ti: Smar 1lterContainariise .
<rdf:type rdf:resvurces="hoip:/wwu.co., jyu.Li/~olkheiye/racdfs/0.3/recdfaliContext SR Container”/>
racdfa: rdfire: . rep:/ /oher, .ad. Jyu.f1:2020/ SmarcRessurcedacacefileerScacementi3an/s

</edf:Descriptions
<rdf;Description rdf:about="hitp://ohcejohka.ad. jyu.£i:2020/3mart teFileerStat L33@":

crapdfazrrusInContext rdf:reanurce="nrep:/ foheejohka.ad. Jyu. £1: 2020/ SmarcRescurceffFileerScar ContexcContainerii? /s

rdf: http:/fwww. co. Jyu.21/-0lkhrly -7, 7 1: iy

<rdf:subject rdf:resvurce="htip://ohce)johka.ad, jyu, £1:2020/ Jwar tResourcel 1234560124/ >

crdf:type rdf:resource="heep:/funv, ee, 1yu. £1/ <aliehriye/ racdfa/0, 3/ racdfafER_Scacement />
<frdf:Description>
<rdf:Deacriprion rdf:ahour="hrep://oheejohka.ad. Jyu. £1: 2020/ SmartReacurcrfalarsSunHiscoryConcesrContaineris?™s

rdz: nttp://ohce Johia. ad. 370, £1: 2020/ Snart B l1storyFl 3 ST

<pdf:type rdfiresoucces"htuip://wwv.co. jyu.Li/~olkheiye/cacdi=/0.3/cecdfaliContext 3R Containec™/>
<«/rdf:leacriprion:
“rdf:Description rdf
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<ID0CTYRE rdf: KDF (Wiew Source for full doctype,.. o
- =rdf:POF wmins:rdf="http:/ /www . wd. org/ 1999702/ 22 rdf- syntax-ns#® wmins:rdfs="http:/ fwww Wi org/ 2000,/01 /rdf-schemas®
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-
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rse ber rdf pid ad.jyu fizzozn/. r .
«rscdfs:member rdf: rEsour\:E_'hltp -/ fpllot_ad. jyu fi:2020 ement’ />
& fraedis: Contaxl_SR_Contarrs
gl .

40



=imix]|

icrosoft Internet Explorer

Fle Edt Vew Favarkes Todls Help ‘ 2
@aack - @ - ij @ ‘\«_h|pSearch *Favor\tes @| ﬁ- :; 2] - \_J ﬁ E
Addrass Ej hittp:f flocalhost: 8080 WebPrototype fframes.html | B ‘L\nb@ 2

Diagnosis Response

O Transform Response Store Response
(O Store Response

@Devﬁce-lo-fxperl @Expurt-la-Device Device-to-Service {Learning) D ice-t0-Se rvii e‘ ice-to-Device

Response with diagnostics was successfully stored inte Device History Storage.

|

- [T NS tocainmanet

41



7

References

Kaikova H., Khriyenko O., Kononenko O., Terziyan V., Zharko A., Proactive Self-
Maintained Resources in Semantic Web, Eastern-European Journal of Enterprise
Technologies, Vol. 2, No. 1, 2004, ISSN: 1729-3774, Kharkov, Ukraine, pp. 4-16.

Terziyan V., Semantic Web Services for Smart Devices Based on Mobile Agents, In:
J. Marx Gomez (ed.), Intelligent Mobile Agents in Peer-to-Peer Networks:
Proceedings of the Forth International ICSC Symposium on Engineering Intelligent
Systems (EIS-2004), Madeira, Portugal, February 29 — March 2, 2004, ICSC
Academic Press, Canada, ISBN: 3-906454-35-5, pp. 10-16.

Terziyan V., Semantic Web Services for Smart Devices in a “Global Understanding
Environment”, In: R. Meersman and Z. Tari (eds), On the Move to Meaningful
Internet Systems 2003: OTM 2003 Workshops, Lecture Notes in Computer Science,
Vol. 2889, Springer-Verlag, 2003, pp.279-291.

Semantic Web Activity of W3C, http://www.w3.0rg/2001/swi/.

Kaikova H., Khriyenko O., Kononenko O., Terziyan V., Zharko A., Proactive Self-
Maintained Resources in Semantic Web, Eastern-European Journal of Enterprise
Technologies, Vol. 2, No. 1, 2004, ISSN: 1729-3774, Kharkov, Ukraine, pp. 4-16.

42


http://www.cs.jyu.fi/ai/Smart_Resource.doc
http://www.cs.jyu.fi/ai/Smart_Resource.doc
http://www.cs.jyu.fi/ai/papers/EIS-2004.pdf
http://www.cs.jyu.fi/ai/papers/HCISWWA-2003.pdf
http://www.cs.jyu.fi/ai/papers/HCISWWA-2003.pdf
http://www.w3.org/2001/sw/
http://www.cs.jyu.fi/ai/Smart_Resource.doc
http://www.cs.jyu.fi/ai/Smart_Resource.doc

Appendix 1 — Tools used for implementation of the adapters

Component Set

Jena RDF
Server

Jeno

b /

T ] >~ <

e N =
JCA java

SAXONICA [EE=carm

XSLT AND XQUERY PROCESSING

Jena

Semantic Web
Framework
+ Jena is a Java framework for building Semantic Web

applications. It provides a programmatic environment
for RDF, RDFS and OVWVL, including a rule-based
inference engine.

* Jenais open source e and grown out of work with the HP

* The Jena Framework mcludes
O A RDF API

O Reading and writing RDF in RDF/XML, N3 and N-Triples
0 An OWL API

O In-memory and persistent storage
O RDQL - a query language for RDF
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Joseki

Jena RDF
Server

Joseki is a server for publishing RDF models on the web. Models
have URLs and they can be accessed by query using HTTP GET.
Joseki is part of the Jena RDF toolkit.

+ Joseki provides a coarse-grained RDF \WebAPI that is based on
extracting a subgraph from the published RDF. The extracted RDF
can then be processed locally with the fine-grained API provided
by Jena.

+ There are operations for adding and removing subgraphs from the
target RDF source, allowing collaborative applications based on
shared models.

+ Joseki is extensible: new query languages and new operations can

be added without modifying the core system.

» Josekiis open source and has a BSD license.

Protégé

* Protége is an ontology editor and a knowledge-
base editor.

* Protégeé is also an open-source, Java tool that
provides an extensible architecture for the
creation of customized knowledge-based
applications.

* Protégé's OVWL Plug-in now provides support
for editing Semantic WWeb ontologies.
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~ Java technology

(12N

)

lava

- Java technology readily harnesses the power of
the network because it is both a programming
language and a selection of specialized
platforms. As such, it standardizes the
development and deployment of the kind of
secure, portable, reliable, and scalable
applications required by the networked
economy. Because the Internet and World
Wide Web play a major role in new business
development, consistent and widely supported
standards are critical to growth and success

Java 2 Enterprise Edition

—

« The Java 2 Platform, Enterprise Edition (J2EE)
defines the standard for developing multitier
enterprise applications. The J2EE platform
simplifies enterprise applications by basing
them on standardized, modular components, by
providing a complete set of services to those
components, and by handling many details of
application behavior automatically, without
complex programming.
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The J2EE Connector architecture is based on the technologies defined
and standardized in the Java 2 Platform. Enterprise Edition (J2EE) and is
part of the J2EE platform.

As more businesses move towards an e-business strategy, integration
with existing enterprise information systems (EIS) becomes the key to
success. Enterprises with successful e-businesses need to integrate their
existing EIS systems with new web-based applications. They also need to
extend the reach of their EIS systems to support business-to-business
(B2B) transactions.

Before the J2EE Connector architecture was defined, no specification for
the Java platform addressed the problem of providing a standard
architecture for integrating heterogeneous EIS systems. Most EIS vendors
and application server vendors use non-standard vendor-specific
architectures to provide connectivity between application servers and
enterprise information systems. The following diagram illustrates the
complexity of a heterogeneous environment

Fo -
eclipse

The Eclipse Platform is designed for building integrated
development environments (IDEs) that can be used to create
applications as diverse as web sites, embedded JavaTM
programs, C++ programs, and Enterprise JavaBeansTM.

Support the construction of a variety of tools for application
development. « Support an unrestricted set of tool providers,
including independent software vendors (ISVs).

Support tools to manipulate arbitrary content types (e.g., HTML,
Java, C, JSP, EJB, XML, and GIF).

Facilitate seamless integration of tools within and across different
content types and tool providers.

Support both GUI and non-GUI-based application development
environments.

Run on a wide range of operating systems, including Windows®
and LinuxTM.

Capitalize on the popularity of the Java programming language for
writing tools.
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JBOSS Application Server

 Now in its 4th generation, JBoss Application
Server has become a recognized leader in the
Java application server market and is to date
the only major application server on the market
to deliver a production-ready J2EE 1.4 certified
product. With well over 5 million downloads to
date, JBoss Application Server has become the
most popular product among Java developers

and independent software vendors alike.

.
G!.

:anss'
-

SAAONICA: Saxon

XSLT AND XQUERY PROCESSING

 The XSLT and XQuery Processor,

« Saxon-B implements the "basic"
conformance level for XSLT 2.0 and
XQuery.
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o m@@m = Omeondo

Omondo EclipseUML is a visual modeling tool,
natively integrated with Eclipse and CVS.

* Team support
* Live bidirectional synchronization
* Native CVS integration

- Class and sequence diagram reverse
engineering from the byte-code (worldwide
premier)

* Modeling, mapping and deploying Databases
* Modeling and deploying J2EE (Ejb and Serviet)
» UML Profiles

Poseidon

Poseidon for UML is a popular, full-
fledged UML tool. It evolved from the
open-source project ArgoUML, and has
turned into a world class modeling tool.
Today it has the fastest growing user
community and is famous for its superior
usability. Poseidon for UML is delivered in
several editions to meet the needs of
different users
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- JBYTE - JavaBY Template Engine is a Java-based
template engine.

- JBYTE is a general template engine used for
generating any type of text document from a template.

* JBYTE is used mostly for generating HTML from JSP or
servlets but it can also be used for generating XML,
RTF, WML, e-mail text, source code and configuration
files. Template has existed in different forms for several
years, its concepts are proven, its implementation is
robust and it performs well.

Concurrent Versions System

The open standard for version control

 CVS is the Concurrent Versions System, the
dominant open-source network-transparent
version control system. CVS is useful for
everyone from individual developers to large,
distributed teams:

* Its client-server access method lets developers
access the latest code from anywhere there's
an Internet connection.

s |ts unreser_ved c_h_e(_:k-out r_nodel to versiQn
control avoids artificial conflicts common with
the exclusive check-out model.

* Its client tools are available on most platforms.
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Appendix 2 — Maintenance ontologies serialized into XML

<?xml version="1.0" ?>

<IDOCTYPE rdf:RDF [
<IENTITY rdf "http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">
<IENTITY rdfs “http://www.w3.0rg/2000/01/rdf-schema#”>
<IENTITY rscdfs "http://www.cc.jyu.fi/~olkhriye/rscdfs/0.3/rscdfs#">
<IENTITY ontoAlarm
"http://www.cc. jyu.fi/~olkhriye/rscdfs/0.3/ontologies/alarmOntology#” >
<IENTITY ontoCondition
“http://www.cc.jyu.fi/~olkhriye/rscdfs/0.3/ontologies/conditionOntology#~>
<IENTITY ontoContainer
"http://www.cc. jyu.fi/~olkhriye/rscdfs/0.3/ontologies/containerOntology#">
<IENTITY ontoDiagnosis
"http://www.cc. jyu.fi/~olkhriye/rscdfs/0.3/ontologies/diagnosisOntology#”>
<IENTITY ontoMeasurement
"http://www.cc. jyu.fi/~olkhriye/rscdfs/0.3/ontologies/measurementOntology#”>
<IENTITY ontoDevice
"http://www.cc. jyu.fi/~olkhriye/rscdfs/0.3/ontologies/deviceOntology#">
<IENTITY ontoEnumerativeValue
"http://www.cc.jyu.fi/~olkhriye/rscdfs/0.3/ontologies/enumerativeValueOntolog
y#">
<IENTITY ontoPartOf
"http://www.cc. jyu.fi/~olkhriye/rscdfs/0.3/ontologies/partOfOntology#”>
<IENTITY ontoMeasurementUnit
"http://www.cc. jyu.fi/~olkhriye/rscdfs/0.3/ontologies/measurementUnitOntology
#H=>
<IENTITY ontoMessageContent
"http://www.cc. jyu.fi/~olkhriye/rscdfs/0.3/ontologies/messageContentOntology#

<IENTITY ontoModel
"http://www.cc. jyu.fi/~olkhriye/rscdfs/0.3/ontologies/modelOntology#” >
<IENTITY ontoTempTempMark
"http://www.cc. jyu.fi/~olkhriye/rscdfs/0.3/ontologies/tempTempMarkOntology#">
<IENTITY device "“http://ohcejohka.ad.jyu.fi:2020/SmartResource#">
<IENTITY expert "http://chitradurga.ad.jyu.fi:2020/SmartResource#”>
<IENTITY service "http://pilot.ad.jyu.fi:2020/SmartResource#">

1>

<rdf:RDF
xmIns:rdf="&rdf;"
xmIns:rdfs="&rdfs;"
xmIns:rscdfs=""&rscdfs;"
xmIns:ontoAlarm=""&ontoAlarm;""
xmlIns:ontoCondition="&ontoCondition;"
xmlns:ontoContainer="&ontoContainer;"
xmIns:ontoDiagnosis="&ontoDiagnosis;"
xmlns:ontoMeasurement=""&ontoMeasurement;""
xmlns:ontoDevice="&ontoDevice;"
xmIns:ontoEnumerativeValue="&ontoEnumerativeValue;"
xmlns:ontoPartOf=""&ontoPartOof;"
xmIns:ontoMeasurementUnit=""&ontoMeasurementUnit;"
xmIns:ontoMessageContent=""&ontoMessageContent;"
xmlIns:ontoModel=""&ontoModel ;"*
xmIns:ontoTempTempMark=""&ontoTempTempMark ;"'
xmlns:device=""&device;"
xmIns:expert="&expert;"
xmlns:service="&service;"



>
<l-- RSCDFS -->

<rscdfs:SmartResource rdf:about="&rscdfs;SmartResource'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>SmartResource</rdfs: label>
<rdfs:subClassOf rdf:resource="&rdfs;Class'"/>
</rscdfs:SmartResource>

<rscdfs:SR_Model rdf:about="&rscdfs;SR_Model'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>SmartResource Model</rdfs:label>
<rdfs:subClassOf rdf:resource="&rdfs;Class"/>
</rscdfs:SR_Model>

<rscdfs:Environment rdf:about="&rscdfs;Environment'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Environment</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;SmartResource"/>
</rscdfs:Environment>

<rscdfs:Environment rdf:about=""&rscdfs;DecideSR">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>DecideSR</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;SmartResource"'/>
</rscdfs:Environment>

<rscdfs:Device rdf:about="&rscdfs;Device">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Device</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;SmartResource"/>
</rscdfs:Device>

<rscdfs:Service rdf:about="&rscdfs;Service'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Service</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;DecideSR"/>
</rscdfs:Service>

<rscdfs:Expert rdf:about="&rscdfs;Expert'>

<rdfs:comment>Type of itself</rdfs:comment>

<rdfs: label>Expert</rdfs:label>

<rdfs:subClassOf rdf:resource="&rscdfs;DecideSR"/>
</rscdfs:Expert>

<rscdfs:SmartMessage rdf:about="&rscdfs;SmartMessage"'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>SmartMessage</rdfs:label>
<rdfs:subClassOf rdf:resource="&rscdfs;SmartResource'/>
</rscdfs:SmartMessage>

<rscdfs:ResourceAgent rdf:about="&rscdfs;ResourceAgent'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>ResourceAgent</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;SmartResource"/>
</rscdfs:ResourceAgent>

<rdfs:Class rdf:about="&rscdfs;SR_Container">
<rdfs:comment></rdfs:comment>
<rdfs:label>SR_Container</rdfs:label>
<rdfs:subClassOf rdf:resource="&rdfs;Container'/>
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</rdfs:Class>

<rdfs:Class rdf:about="&rscdfs;Context SR_Container'>
<rdfs:comment></rdfs:comment>
<rdfs:label>Context SR _Container</rdfs:label>
<rdfs:subClassOf rdf:resource="&rscdfs;SR_Container"/>
</rdfs:Class>

<rdfs:Class rdf:about="&rscdfs;SR_Statement''>
<rdfs:comment></rdfs:comment>
<rdfs:label>SR_Statement</rdfs:label>
<rdfs:subClassOf rdf:resource="&rdf;Statement'/>
</rdfs:Class>

<rdfs:Class rdf:about="&rscdfs;DParamDescription'>
<rdfs:comment></rdfs:comment>
<rdfs:label>DParamDescription</rdfs:label>
</rdfs:Class>

<rscdfs:QuantityValue rdf:about="&rscdfs;QuantityVvalue">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>QuantityValue</rdfs:label>
<rdfs:subClassOf rdf:resource="&rdfs;Class"/>
</rscdfs:QuantityValue>

<rscdfs:NumericalValue rdf:about="&rscdfs;NumericalVvalue'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>NumericalValue</rdfs:label>
<rdfs:subClassOf rdf:resource="&rscdfs;Quantityvalue'/>
</rscdfs:NumericalVvalue>

<rscdfs:EnumerativeValue rdf:about="&rscdfs;EnumerativeValue'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>EnumerativeValue</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;Quantityvalue"/>
</rscdfs:EnumerativeValue>

<rscdfs:MeasurementUnit rdf:about="&rscdfs;MeasurementUnit">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>MeasurementUnit</rdfs: label>
<rdfs:subClassOf rdf:resource=""&rdfs;Class"/>
</rscdfs:MeasurementUnit>

<rscdfs:TempMark rdf:about="&rscdfs;TempMark">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>TempMark</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;EnumerativeValue'/>
</rscdfs:TempMark>

<rscdfs:SR_Property rdf:about="&rscdfs;SR_Property'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>SR_Property</rdfs: label>
<rdfs:subClassOf rdf:resource="&rdfs;Class"/>
<rdfs:subClassOf rdf:resource="&rdf;Property"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;maintenance'>
<rdfs: label>maintenance</rdfs: label>
<rdfs:domain rdf:resource="8&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;QuantityValue'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;transformation'>
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<rdfs: label>transformation</rdfs: label>

<rdfs:domain rdf:resource="&rscdfs;SR_Statement"/>

<rdfs:range rdf:resource="&rscdfs;SR_Statement"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;has_Container'>
<rdfs:label>has_Container</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
</rscdfs:SR_Property>

<rdf:Property rdf:about="&rscdfs;predicate">
<rdfs:label>predicate</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;SR_Statement'/>
<rdfs:range rdf:resource="&rscdfs;SR_Property'/>
<rdfs:subPropertyOf rdf:resource="&rdf;predicate"/>
</rdf:Property>

<rdf:Property rdf:about="&rscdfs;value'>
<rdfs:label>value</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Numericalvalue'/>
<rdfs:range rdf:resource="&rdfs;Literal"/>
<rdfs:subPropertyOf rdf:resource="&rdf;value"/>
</rdf:Property>

<rdf:Property rdf:about="&rscdfs;hasParameter >
<rdfs:label>hasParameter</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;DParambescroption"/>
</rdf:Property>

<rdf:Property rdf:about="&rscdfs;measureName">
<rdfs: label>measureName</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;DParamDescroption'/>
<rdfs:range rdf:resource="&rscdfs;SR_Property'/>
</rdf:Property>

<rdf:Property rdf:about="&rscdfs;minvalue'>
<rdfs:label>minValue</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;DParamDescroption'/>
<rdfs:range rdf:resource="&rdfs;Literal"/>
</rdf:Property>

<rdf:Property rdf:about="&rscdfs;maxValue'>
<rdfs:label>maxValue</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;DParamDescroption'/>
<rdfs:range rdf:resource="&rdfs;Literal"/>
</rdf:Property>

<rdf:Property rdf:about="&rscdfs;unit">
<rdfs:label>unit</rdfs:label>
<rdfs:domain rdf:resource="4&rscdfs;NumericalVvalue'/>
<rdfs:range rdf:resource="&rscdfs;MeasurementUnit'/>
</rdf:Property>

<rdf:Property rdf:about="&rscdfs;member">
<rdfs: label>member</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;SR_Container'/>
<rdfs:range rdf:resource="&rscdfs;SR_Statement"/>
<rdfs:subPropertyOf rdf:resource="&rdfs;member"/>
</rdf:Property>

<rdf:Property rdf:about="&rscdfs;truelnContext'>
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<rdfs: label>truelnContext</rdfs: label>

<rdfs:domain rdf:resource="&rscdfs;SR_Statement"/>

<rdfs:range rdf:resource="&rscdfs;Context SR Container'/>
</rdf:Property>

<rdf:Property rdf:about="&rscdfs;falselnContext'>
<rdfs:label>falselnContext</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;SR_Statement'/>
<rdfs:range rdf:resource="&rscdfs;Context SR Container'/>
</rdf:Property>

<rscdfs:SR_Property rdf:about="&rscdfs;contextProbability">
<rdfs: label>contextProbability</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Context SR Container'/>
<rdfs:range rdf:resource="&rdfs;Literal"/>
<rscdfs:context rdf:resource="&rscdfs;has_Container'/>
</rscdfs:SR_Property>

<rdf:Property rdf:about="&rscdfs;context'>
<rdfs:isDefinedBy
rdf:resource="http://www.cc.jyu.fi/~olkhriye/rscdfs/0.3/rscdfs#"/>
<rdfs:label>context</rdfs: label>
<rdfs:comment>A context of the subject property.</rdfs:comment>
<rdfs:range rdf:resource="&rscdfs;SR_Property"/>
<rdfs:domain rdf:resource="&rscdfs;SR_Property"/>
</rdf:Property>

<rscdfs:SR_Property rdf:about="&rscdfs;sysTime'>
<rdfs:label>sysTime</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Environment"/>
<rdfs:range rdf:resource="&rscdfs;TempMark'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;time"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;measurement'>
<rdfs:label>measurement</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;QuantityValue'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime "/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;condition">
<rdfs:label>condition</rdfs: label>
<rdfs:domain rdf:resource="8&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;QuantityValue'/>
<rscdfs:context rdf:resource="8&rscdfs;sysTime'/>
<rscdfs:context rdf:resource="8&rscdfs;decideSR_PartOf'/>
<rscdfs:context rdf:resource="&rscdfs;model"/>
<rscdfs:context rdf:resource="&rscdfs;sr_StateHistory'/>

</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;diagnhosis'>
<rdfs: label>diagnosis</rdfs:label>
<rdfs:domain rdf:resource="8&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;QuantityValue'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&rscdfs;decideSR_PartOf'/>
<rscdfs:context rdf:resource="&rscdfs;model"/>
<rscdfs:context rdf:resource="&rscdfs;alarm"/>
<rscdfs:context rdf:resource="&rscdfs;sr_StateHistory'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;condition"/>
</rscdfs:SR_Property>



<rscdfs:SR_Property rdf:about="&rscdfs;alarm">
<rdfs:label>alarm</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;QuantityValue'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&rscdfs;decideSR_PartOf'/>
<rscdfs:context rdf:resource="&rscdfs;model"/>
<rscdfs:context rdf:resource="&rscdfs;sr_StateHistory'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;condition"/>

</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;sr_State'>
<rdfs:label>sr_State</rdfs:label>
<rdfs:domain rdf:resource="8&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context rdf:resource="&rscdfs;measurement'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;has_Container'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;sr_StateHistory">
<rdfs:label>sr_StateHistory</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context rdf:resource="&rscdfs;sr_State'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;has Container'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;sr_ConditionHistory'">
<rdfs:label>sr_ConditionHistory</rdfs:label>
<rdfs:domain rdf:resource="8&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context rdf:resource="&rscdfs;condition'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;has Container'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;sr_DiagnhosisHistory'>
<rdfs:label>sr_DiagnosisHistory</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context rdf:resource="&rscdfs;diagnosis'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;sr_ConditionHistory"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;sr_AlarmHistory">
<rdfs:label>sr_AlarmHistory</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context rdf:resource="&rscdfs;alarm"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;sr_ConditionHistory"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;partof' >
<rdfs: label>partOf</rdfs: label>
<rdfs:domain rdf:resource="8&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;SmartResource'/>

</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;decideSR_PartOof">
<rdfs: label>decideSR_PartOf</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;DecideSR"/>
<rdfs:range rdf:resource="8&rscdfs;SmartResource"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;partof"/>
</rscdfs:SR_Property>
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<rscdfs:SR_Property rdf:about="&rscdfs;device_ PartOf">
<rdfs:label>device PartOf</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;SmartResource'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;partof/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;service PartOf'>
<rdfs:label>service PartOf</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Service"/>
<rdfs:range rdf:resource="&rscdfs;SmartResource'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;decideSR_PartOf'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;partOfWorld">
<rdfs:label>partOfWorld</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;Environment'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;partof/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;decideSR_partOfworld'>
<rdfs: label>partOfWorld</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;DecideSR"/>
<rdfs:range rdf:resource="&rscdfs;Environment'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;decideSR_PartOf'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;atomOof" >
<rdfs:label>atomOf</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;SmartResource'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;partof/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;model">
<rdfs:label>model</rdfs: label>
<rdfs:domain rdf:resource="8&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;SR_Model'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&rscdfs;sr_ConditionHistory"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&rscdfs;time’">
<rdfs:label>time</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="&rscdfs;TempMark'/>
</rscdfs:SR_Property>

<!-- end of RSCDFS -->
<I-- AlarmOntology -->

<ontoAlarm:DeviceAlarm rdf:about="&ontoAlarm;DeviceAlarm'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>DeviceAlarm</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;EnumerativevValue"/>
</ontoAlarm:DeviceAlarm>

<ontoAlarm:DevicePhysicalAlarm rdf:about="&ontoAlarm;DevicePhysicalAlarm'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs: label>DevicePhysicalAlarm</rdfs: label>
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<rdfs:subClassOf rdf:resource="&ontoAlarm;DeviceAlarm"/>
</ontoAlarm:DevicePhysicalAlarm>

<ontoAlarm:DevicelLogicalAlarm rdf:about="&ontoAlarm;DevicelLogicalAlarm">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs: label>DevicelLogicalAlarm</rdfs:label>
<rdfs:subClassOf rdf:resource="&ontoAlarm;DevicelLogicalAlarm'/>
</ontoAlarm:DevicelLogicalAlarm>

<ontoAlarm:DeviceAlarm 1 rdf:about="&ontoAlarm;DeviceAlarm 1'">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>DeviceAlarm_1</rdfs:label>
<rdfs:subClassOf rdf:resource="&ontoAlarm;DevicePhysicalAlarm"/>
</ontoAlarm:DeviceAlarm_1>

<ontoAlarm:DeviceAlarm 2 rdf:about="&ontoAlarm;DeviceAlarm_2'">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>DeviceAlarm_2</rdfs:label>
<rdfs:subClassOf rdf:resource="&ontoAlarm;DevicePhysicalAlarm"/>
</ontoAlarm:DeviceAlarm_2>

<ontoAlarm:DeviceAlarm 3 rdf:about="&ontoAlarm;DeviceAlarm 3'">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>DeviceAlarm_3</rdfs: label>
<rdfs:subClassOf rdf:resource="&ontoAlarm;DevicePhysicalAlarm"/>
</ontoAlarm:DeviceAlarm_3>

<l-- end of AlarmOntology -->

<I-- ConditionOntology -->

<rscdfs:SR_Property rdf:about="&ontoCondition;deviceDiaghosis''>
<rdfs: label>deviceDiagnosis</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&ontoDiagnosis;DeviceDiagnosis"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&rscdfs;model"/>
<rscdfs:context rdf:resource="&rscdfs;servicePartof"'/>
<rscdfs:context rdf:resource="&ontoContainer;deviceStateHistory'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;diagnosis"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoCondition;serviceDiagnosis'>
<rdfs:label>serviceDiagnosis</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Service"/>
<rdfs:range rdf:resource="&rscdfs;EnumerativeVvValue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&rscdfs;servicePartof"'/>
<rscdfs:context rdf:resource="&ontoContainer;serviceStateHistory"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;diagnosis"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoCondition;devicePhysicalDiagnhosis'>
<rdfs:label>devicePhysicalDiagnosis</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device"/>
<rdfs:range rdf:resource="&ontoDiagnhosis;DevicePhysicalDiagnosis"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&rscdfs;model"/>
<rscdfs:context rdf:resource="&rscdfs;servicePartOof"/>
<rscdfs:context
rdf:resource="&ontoContainer;devicePhysicalStateHistory'/>
<rdfs:subPropertyOf rdf:resource="&ontoCondition;deviceDiagnosis"/>
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</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoCondition;devicelLogicalDiagnhosis'>
<rdfs:label>deviceLogicalDiagnosis</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&ontoDiagnosis;DevicelLogicalDiagnosis'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&rscdfs;model"/>
<rscdfs:context rdf:resource="&rscdfs;servicePartof"'/>
<rscdfs:context
rdf:resource="&ontoContainer;devicelLogicalStateHistory"/>
<rdfs:subPropertyOf rdf:resource="&ontoCondition;deviceDiagnosis"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoCondition;servicePhysicalDiagnosis">
<rdfs:label>servicePhysicalDiagnosis</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Service'/>
<rdfs:range rdf:resource="&rscdfs;EnumerativeValue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&rscdfs;servicePartof"'/>
<rscdfs:context
rdf:resource="&ontoContainer;servicePhysicalStateHistory"/>
<rdfs:subPropertyOf
rdf:resource="&ontoCondition;serviceDiaghosis'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoCondition;servicelLogicalDiaghosis'>
<rdfs: label>servicelLogicalDiagnosis</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Service"/>
<rdfs:range rdf:resource="&rscdfs;EnumerativeVvValue'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&rscdfs;servicePartOof"/>
<rscdfs:context
rdf:resource="&ontoContainer;servicelLogicalStateHistory"/>
<rdfs:subPropertyOf
rdf:resource="&ontoCondition;serviceDiagnosis"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoCondition;pinnankorkeus'>
<rdfs:label>pinnankorkeus</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Device"/>
<rdfs:range rdf:resource="8&rscdfs;ComplexEnumerativevValue'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime'/>
<rscdfs:context rdf:resource="&rscdfs;servicePartof'/>
<rscdfs:context
rdf:resource="&ontoContainer;devicePhysicalStateHistory'/>
<rdfs:subPropertyOf
rdf:resource="&ontoCondition;devicePhysicalDiagnosis'/>
</rscdfs:SR_Property>

<I-- end of ConditiomOntology -->

<I-- ContainerOntology -->

<rscdfs:SR_Property rdf:about="&ontoContainer;deviceState">
<rdfs: label>deviceState</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Device"/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context rdf:resource="&ontoMeasurement;deviceMeasurement/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;sr_State'/>
</rscdfs:SR_Property>



<rscdfs:SR_Property rdf:about="&ontoContainer;serviceState'>
<rdfs:label>serviceState</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Service'/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context
rdf:resource="&ontoMeasurement;serviceMeasurement"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;sr_State'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoContainer;devicePhysicalState">
<rdfs: label>devicePhysicalState</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Device"/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context
rdf:resource="&ontoMeasurement;devicePhysicalMeasurement"/>
<rdfs:subPropertyOf rdf:resource="&ontoContainer;deviceState"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoContainer;devicelLogicalState'>
<rdfs: label>devicelLogicalState</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device"/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context
rdf:resource="&ontoMeasurement;devicelLogicalMeasurement'/>
<rdfs:subPropertyOf rdf:resource="&ontoContainer;deviceState'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoContainer;servicePhysicalState'">
<rdfs: label>servicePhysicalState</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Service"/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context
rdf:resource="&ontoMeasurement;serviceMeasurementOfPhysicalDevice"/>
<rdfs:subPropertyOf rdf:resource="&ontoContainer;serviceState"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoContainer;servicelLogicalState">
<rdfs: label>servicelLogicalState</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Service"/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context
rdf:resource="&ontoMeasurement;serviceMeasurementOfLogicalDevice"/>
<rdfs:subPropertyOf rdf:resource="&ontoContainer;serviceState'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoContainer;deviceStateHistory'>
<rdfs:label>deviceStateHistory</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Device"/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context rdf:resource="&ontoContainer;deviceState"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;sr_StateHistory'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoContainer;serviceStateHistory">
<rdfs:label>serviceStateHistory</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Service'/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context rdf:resource="&ontoContainer;serviceState'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;sr_StateHistory"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoContainer;deviceDiaghosisHistory'">
<rdfs: label>deviceDiagnosisHistory</rdfs:label>
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<rdfs:domain rdf:resource="&rscdfs;Device'/>

<rdfs:range rdf:resource="&rscdfs;SR_Container"/>

<rscdfs:context rdf:resource="&ontoCondition;deviceDiagnosis'/>

<rdfs:subPropertyOf rdf:resource="&rscdfs;sr _DiagnosisHistory"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property
rdf:about="&ontoContainer;devicePhysicalDiagnosisHistory">
<rdfs: label>devicePhysicalDiagnosisHistory</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context
rdf:resource="&ontoCondition;devicePhysicalDiagnhosis'/>
<rdfs:subPropertyOf
rdf:resource="&ontoContainer;deviceDiagnosisHistory"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoContainer;devicePhysicalStateHistory'>
<rdfs: label>devicePhysicalStateHistory</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context

rdf:resource="&ontoMeasurement;devicePhysicalState'/>
<rdfs:subPropertyOf

rdf:resource="&ontoContainer ;deviceStateHistory"/>

</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoContainer;devicelLogicalStateHistory">
<rdfs:label>devicelLogicalStateHistory</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context

rdf:resource="&ontoMeasurement;devicelLogicalState"/>
<rdfs:subPropertyOf

rdf:resource="&ontoContainer ;deviceStateHistory"/>

</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoContainer;servicePhysicalStateHistory">
<rdfs: label>servicePhysicalStateHistory</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Service'/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context
rdf:resource="&ontoMeasurement;servicePhysicalState"/>
<rdfs:subPropertyOf
rdf:resource="&ontoContainer;serviceStateHistory"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoContainer;servicelLogicalStateHistory'>
<rdfs: label>servicelLogicalStateHistory</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Service'/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context
rdf:resource="&ontoMeasurement;servicelLogicalState'/>
<rdfs:subPropertyOf
rdf:resource="&ontoContainer;serviceStateHistory"/>
</rscdfs:SR_Property>

<I-- end of ContainerOntology -->

<I-- DeviceOntology -->

<ontoDevice:Sensor rdf:about="&ontoDevice;Sensor'>
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<rdfs:comment>Type of itself</rdfs:comment>

<rdfs:label>Sensor</rdfs: label>

<rdfs:subClassOf rdf:resource="&rscdfs;Device'/>
</ontoDevice:Sensor>

<ontoDevice:Mill rdf:about="&ontoDevice;Mill">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Mill</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;Device'/>
</ontoDevice:Mill>

<ontoDevice:Module rdf:about="&ontoDevice;Module'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Module</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;Device'/>
</ontoDevice:Module>

<ontoDevice:AtomicModule rdf:about="&ontoDevice;AtomicModule'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>AtomicModule</rdfs: label>
<rdfs:subClassOf rdf:resource="&ontoDevice;Module"/>
</ontoDevice:AtomicModulle>

<ontoDevice:SensorkKX2834-S rdf:about=""&ontoDevice;Sensorkx2834-S">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Sensorkx2834-S</rdfs: l1abel>
<rdfs:subClassOf rdf:resource="&ontoDevice;Sensor"'/>
</ontoDevice:SensorkxXx2834-S>

<ontoDevice:SensorRP2345-M rdf:about=""&ontoDevice;SensorRP2345-M">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>SensorRP2345-M</rdfs: label>
<rdfs:subClassOf rdf:resource="&ontoDevice;Sensor"'/>
</ontoDevice:SensorRP2345-M>

<ontoDevice:PaperMachine rdf:about="&ontoDevice;PaperMachine">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs: label>PaperMachine</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;Device'/>
</ontoDevice:PaperMachine>

<ontoDevice:PaperMachineSeries60

rdf:about=""&ontoDevice;PaperMachineSeries60">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>PaperMachineSeries60</rdfs:label>

<rscdfs:hasParameter rdf:resource="&ontoDevice;DParaml"/>

<rscdfs:hasParameter rdf:resource="&ontoDevice;DParam2'/>
<rscdfs:hasParameter rdf:resource="&ontoDevice;DParam3'/>
<rscdfs:hasParameter rdf:resource="&ontoDevice;DParam4'/>
<rscdfs:hasParameter rdf:resource="&ontoDevice;DParam5"/>
<rscdfs:hasParameter rdf:resource="&ontoDevice;DParam6'/>
<rscdfs:hasParameter rdf:resource="&ontoDevice;DParam7'/>
<rdfs:subClassOf rdf:resource="&ontoDevice;PaperMachine'/>

</ontoDevice:PaperMachineSeries60>

<rscdfs:DParamDescription rdf:about="&ontoDevice;DParaml'>
<rscdfs:measureName rdf:resource="&ontoMeasurement;KF330_paraml'/>
<rscdfs:maxValue>80</rscdfs:maxValue>
<rscdfs:minValue>20</rscdfs:minValue>

</rscdfs:DParamDescription>

<rscdfs:DParamDescription rdf:about="&ontoDevice;DParam2'>
<rscdfs:measureName rdf:resource="&ontoMeasurement;KF330_ param2'/>
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<rscdfs:maxValue>330</rscdfs:maxValue>
<rscdfs:minValue>80</rscdfs:minValue>
</rscdfs:DParamDescription>

<rscdfs:DParamDescription rdf:about="&ontoDevice;DParam3'>
<rscdfs:measureName rdf:resource="&ontoMeasurement;KF330_ param3'/>
<rscdfs:maxValue>9._0</rscdfs:maxValue>
<rscdfs:minValue>7_.5</rscdfs:minValue>

</rscdfs:DParamDescription>

<rscdfs:DParamDescription rdf:about="&ontoDevice;DParam4'>
<rscdfs:measureName rdf:resource="&ontoMeasurement;KF330_param4'/>
<rscdfs:maxValue>6</rscdfs:maxValue>
<rscdfs:minValue>4</rscdfs:minvValue>

</rscdfs:DParamDescription>

<rscdfs:DParamDescription rdf:about="&ontoDevice;DParam5">
<rscdfs:measureName rdf:resource="&ontoMeasurement;KF330_param5'/>
<rscdfs:maxValue>240</rscdfs:maxValue>
<rscdfs:minValue>230</rscdfs:minvValue>

</rscdfs:DParamDescription>

<rscdfs:DParamDescription rdf:about="&ontoDevice;DParam6'>
<rscdfs:measureName rdf:resource="&ontoMeasurement;KF330_ param6'/>
<rscdfs:maxValue>70</rscdfs:maxValue>
<rscdfs:minValue>60</rscdfs:minValue>

</rscdfs:DParamDescription>

<rscdfs:DParamDescription rdf:about="&ontoDevice;DParam7''>
<rscdfs:measureName rdf:resource=""&ontoMeasurement;KF330_ param7'/>
<rscdfs:maxValue>100</rscdfs:maxValue>
<rscdfs:minValue>45</rscdfs:minvValue>

</rscdfs:DParamDescription>

<I-- end of DeviceOntology -->

<!-- DiagnosisOntology -->

<ontoDiagnosis:DeviceDiagnosis rdf:about="&ontoDiagnosis;DeviceDiagnhosis'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>DeviceDiagnosis</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;EnumerativeValue"/>
</ontoDiagnosis:DeviceDiagnosis>

<ontoDiagnosis:DevicePhysicalDiagnosis
rdf:about=""&ontoDiagnosis;DevicePhysicalDiagnhosis'>

<rdfs:comment>Type of itself</rdfs:comment>

<rdfs: label>DevicePhysicalDiagnosis</rdfs: label>

<rdfs:subClassOf rdf:resource="&ontoDiagnosis;DeviceDiagnosis"/>
</ontoDiagnosis:DevicePhysicalDiagnosis>

<ontoDiagnhosis:DevicelLogicalDiagnosis
rdf:about="&ontoDiagnosis;DevicelLogicalDiagnhosis'>

<rdfs:comment>Type of itself</rdfs:comment>

<rdfs:label>DevicelLogicalDiagnosis</rdfs:label>

<rdfs:subClassOf rdf:resource="&ontoDiagnhosis;DeviceDiagnosis"/>
</ontoDiagnosis:DevicelLogicalDiagnosis>

<ontoDiagnosis:DeviceDiagnosis_1
rdf:about=""&ontoDiagnosis;DeviceDiagnosis_1">

<rdfs:comment>Type of itself</rdfs:comment>

<rdfs:label>0il tank thermometer probe breakage</rdfs:label>
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<rdfs:subClassOf
rdf:resource="&ontoDiagnosis;DevicePhysicalDiagnosis'/>
</ontoDiagnosis:DeviceDiagnosis_1>

<ontoDiagnosis:DeviceDiagnhosis 2
rdf:about="&ontoDiagnosis;DeviceDiagnosis_2">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Leakage of oil in the oil tank </rdfs:label>
<rdfs:subClassOf
rdf:resource="&ontoDiagnosis;DevicePhysicalDiagnosis'/>
</ontoDiagnosis:DeviceDiagnosis_2>

<ontoDiagnhosis:DeviceDiaghosis_3
rdf:about=""&ontoDiagnosis;DeviceDiagnosis_3">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Disbalansing of the drive shaft of the
gear</rdfs:label>
<rdfs:subClassOf
rdf:resource="&ontoDiagnosis;DevicePhysicalDiagnosis'/>
</ontoDiagnosis:DeviceDiagnosis_3>

<ontoDiagnhosis:DeviceDiagnosis 4
rdf:about=""&ontoDiagnosis;DeviceDiagnosis_4">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Passages plugging of the lubricating
system</rdfs:label>
<rdfs:subClassOf
rdf:resource="&ontoDiagnosis;DevicePhysicalDiagnosis'/>
</ontoDiagnosis:DeviceDiagnosis_4>

<ontoDiagnhosis:DeviceDiagnosis 5
rdf:about=""&ontoDiagnosis;DeviceDiagnosis_5">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Kinks in the main drive engine</rdfs:label>
<rdfs:subClassOf
rdf:resource="&ontoDiagnosis;DevicePhysicalDiagnosis'/>
</ontoDiagnosis:DeviceDiagnosis_5>

<I-- end of DiagnosisOntology -->

<!-- EnumerativeValueOntology -->

<ontoEnumerativeValue:PinnanRange
rdf:about=""&ontoEnumerativeValue;PinnanRange">

<rdfs:comment>Type of itself</rdfs:comment>

<rdfs: label>PinnanRange</rdfs: label>

<rdfs:subClassOf rdf:resource="&rscdfs;EnumerativeValue'/>
</ontoEnumerativeValue:PinnanRange>

<ontoEnumerativeValue:PinnanRange_ 20-40
rdf:about=""&ontoEnumerativeValue;PinnanRange 20-40">

<rdfs:comment>Type of itself</rdfs:comment>

<rdfs:label>PinnanRange_20-40</rdfs:label>

<rdfs:subClassOf rdf:resource="&ontoEnumerativeVvValue;PinnanRange"/>
</ontoEnumerativeValue:PinnanRange 20-40>

<ontoEnumerativeValue:PinnanRange_40-60

rdf:about=""&ontoEnumerativeValue;PinnanRange_40-60"">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs: label>PinnanRange_40-60</rdfs:label>
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<rdfs:subClassOf rdf:resource="&ontoEnumerativeValue;PinnanRange"/>
</ontoEnumerativeValue:PinnanRange_40-60>

<ontoEnumerativeValue:PinnanRange_ 60-80
rdf:about=""&ontoEnumerativeValue;PinnanRange 60-80"'>

<rdfs:comment>Type of itself</rdfs:comment>

<rdfs:label>PinnanRange_60-80</rdfs: label>

<rdfs:subClassOf rdf:resource="&ontoEnumerativeValue;PinnanRange"/>
</ontoEnumerativeValue:PinnanRange 60-80>

<ontoEnumerativeValue:FailureStatus
rdf:about=""&ontoEnumerativeValue;FailureStatus'>

<rdfs:comment>Type of itself</rdfs:comment>

<rdfs:label>FailureStatus</rdfs: label>

<rdfs:subClassOf rdf:resource="&rscdfs;EnumerativevValue"/>
</ontoEnumerativeValue:FailureStatus>

<ontoEnumerativeValue:LOW_LOW rdf:about=""&ontoEnumerativeValue;LOW_LOW">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>LOW_LOW</rdfs:label>
<rdfs:subClassOf
rdf:resource="&ontoEnumerativeValue;FailureStatus'/>
</ontoEnumerativeValue:LOW_LOW>

<ontoEnumerativeValue:LOW rdf:about=""&ontoEnumerativeValue;LOW">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>LOW</rdfs: 1abel>
<rdfs:subClassOf
rdf:resource="&ontoEnumerativeValue;FailureStatus'/>
</ontoEnumerativeValue:LOW>

<ontoEnumerativeValue:0K rdf:about="&ontoEnumerativeValue;0OK">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>0K</rdfs:label>
<rdfs:subClassOf
rdf:resource="&ontoEnumerativeValue;FailureStatus'/>
</ontoEnumerativeValue:0K>

<ontoEnumerativeValue:HIGH rdf:about=""&ontoEnumerativeValue;HIGH">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>HIGH</rdfs: label>
<rdfs:subClassOf
rdf:resource="&ontoEnumerativeValue;FailureStatus'/>
</ontoEnumerativeValue:HIGH>

<ontoEnumerativeValue:HIGH_HIGH rdf:about="&ontoEnumerativeValue;HIGH HIGH">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>HIGH_HIGH</rdfs: label>
<rdfs:subClassOf
rdf:resource="&ontoEnumerativeValue;FailureStatus"/>
</ontoEnumerativeValue:HIGH_HIGH>

<ontoEnumerativeValue:FailureEnumerativeValue

rdf:about=""8&ontoEnumerativeValue;FailureEnumerativeValue">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>FailureEnumerativeValue</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;EnumerativeValue"/>

</ontoEnumerativeValue:FailureEnumerativeValue>

<rdf:Property rdf:about="&ontoEnumerativeValue;value'>
<rdfs:label>complexEValue</rdfs: label>
<rdfs:domain
rdf:resource=""8&ontoEnumerativeValue;FailureEnumerativevValue"/>
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<rdfs:range rdf:resource="&ontoEnumerativeValue;PinnanRange"/>
<rdfs:subPropertyOf rdf:resource="&rdf;value"/>
</rdf:Property>

<rdf:Property rdf:about="&ontoEnumerativeValue;status'>

<rdfs: label>status</rdfs:label>

<rdfs:domain
rdf:resource="&ontoEnumerativeValue;FailureEnumerativevalue"/>

<rdfs:range rdf:resource="&ontoEnumerativeValue;FailureStatus"/>
</rdf:Property>

<I-- end of EnumerativeValueOntology -->

<!-- MeasurementOntology -->

<rscdfs:SR_Property rdf:about="&ontoMeasurement;deviceMeasurement>
<rdfs:label>deviceMeasurement</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;QuantityValue'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;measurement'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;decideSR_Measurement'>
<rdfs:label>decideSR_Measurement</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;DecideSR"/>
<rdfs:range rdf:resource="&rscdfs;QuantityValue'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&rscdfs;sr_State'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;measurement'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;expertMeasurement'>
<rdfs: label>expertMeasurement</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Expert"/>
<rdfs:range rdf:resource="8&rscdfs;QuantityVvValue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&rscdfs;sr_State'/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;decideSR_Measurement'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;serviceMeasurement'>
<rdfs:label>serviceMeasurement</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Service'/>
<rdfs:range rdf:resource="8&rscdfs;QuantityVvalue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&rscdfs;sr_State"/>
<rscdfs:context rdf:resource="&rscdfs;model"/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;decideSR_Measurement"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;devicePhysicalMeasurement'>
<rdfs:label>devicePhysicalMeasurement</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device"/>
<rdfs:range rdf:resource="&rscdfs;QuantityValue'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoPartOf;deviceAtomOfDevice"/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;deviceMeasurement"/>
</rscdfs:SR_Property>
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<rscdfs:SR_Property rdf:about="&ontoMeasurement;devicelLogicalMeasurement'>
<rdfs:label>devicelLogicalMeasurement</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Device"/>
<rdfs:range rdf:resource="&rscdfs;EnumerativeValue'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoCondition;deviceCondition”/>
<rscdfs:context rdf:resource="&rscdfs;devicePartOof' />
<rdfs:subPropertyOf

rdf:resource="&ontoMeasurement;deviceMeasurement"/>

</rscdfs:SR_Property>

<rscdfs:SR_Property
rdf:about=""&ontoMeasurement;serviceMeasurementOfPhysicalDevice'>
<rdfs: label>serviceMeasurementOfPhysicalDevice</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Service'/>
<rdfs:range rdf:resource="&rscdfs;EnumerativeValue'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoContainer;devicePhysicalState"/>
<rscdfs:context rdf:resource="&rscdfs;model"/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;serviceMeasurement'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property
rdf:about="&ontoMeasurement;serviceMeasurementOfLogicalDevice">
<rdfs:label>serviceMeasurementOfLogicalDevice</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Service"/>
<rdfs:range rdf:resource="&rscdfs;EnumerativeValue'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoContainer;devicelLogicalState'/>
<rscdfs:context rdf:resource="&rscdfs;model"/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;serviceMeasurement'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property
rdf:about=""&ontoMeasurement;expertMeasurementOfPhysicalDevice'>
<rdfs: label>expertMeasurementOfPhysicalDevice</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Expert"/>
<rdfs:range rdf:resource="&rscdfs;EnumerativeValue'/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoContainer;devicePhysicalState"/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;expertMeasurement/>
</rscdfs:SR_Property>

<rscdfs:SR_Property
rdf:about=""&ontoMeasurement;expertMeasurementOfLogicalDevice'>
<rdfs: label>expertMeasurementOfLogicalDevice</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Expert"/>
<rdfs:range rdf:resource="&rscdfs;EnumerativeValue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoContainer;devicelLogicalState'/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;expertMeasurement"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;temperature'>
<rdfs:label>temperature</rdfs: label>
<rdfs:domain rdf:resource="4&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;Numericalvalue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
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<rscdfs:context rdf:resource="&ontoPartOf;deviceAtomOfDevice"/>

<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;devicePhysicalMeasurement"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;rotationSpeed'>
<rdfs:label>rotationSpeed</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Device"/>
<rdfs:range rdf:resource="&rscdfs;Numericalvalue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoPartOf;deviceAtomOfDevice"/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;devicePhysicalMeasurement"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;volume>
<rdfs:label>volume</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device"/>
<rdfs:range rdf:resource="&rscdfs;Numericalvalue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoPartOf;deviceAtomOfDevice"/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;devicePhysicalMeasurement"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;KF330_ paraml'>
<rdfs:label>Screw turning speed</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;Numericalvalue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoPartOf;deviceAtomOfDevice'/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;devicePhysicalMeasurement"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;KF330_param2'>
<rdfs:label>0Open-close stroke</rdfs:label>
<rdfs:domain rdf:resource="4&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;NumericalvValue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoPartOf;deviceAtomOfDevice"/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;devicePhysicalMeasurement"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;KF330_param3'>
<rdfs:label>Working module pressure</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device"/>
<rdfs:range rdf:resource="&rscdfs;Numericalvalue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoPartOf;deviceAtomOfDevice"/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;devicePhysicalMeasurement"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;KF330_param4'>
<rdfs:label>Air pressure</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;Numericalvalue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoPartOf;deviceAtomOfDevice'/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;devicePhysicalMeasurement"/>
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</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;KF330_param5'">
<rdfs:label>0il tank range</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;NumericalvValue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoPartOf;deviceAtomOfDevice'/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;devicePhysicalMeasurement"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;KF330_param6'>
<rdfs:label>0il tank temperature</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;Numericalvalue"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoPartOf;deviceAtomOfDevice"/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;devicePhysicalMeasurement"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMeasurement;KF330_param7'>
<rdfs:label>Thermo liquid level</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;Numericalvalue/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoPartOf;deviceAtomOfDevice"/>
<rdfs:subPropertyOf
rdf:resource="&ontoMeasurement;devicePhysicalMeasurement"/>
</rscdfs:SR_Property>

<Il-- end of MeasurementOntology -->

<I-- MeasurementUnitOntology -->

<ontoMeasurementUnit:TemperatureMeasure
rdf:about=""&ontoMeasurementUnit; TemperatureMeasure'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>TemperatureMeasure</rdfs:label>
<rdfs:subClassOf rdf:resource="&rscdfs;MeasurementUnit"/>
</ontoMeasurementUnit: TemperatureMeasure>

<ontoMeasurementUnit:Celsius rdf:about="&ontoMeasurementUnit;Celsius'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Celsius</rdfs:label>
<rdfs:subClassOf

rdf:resource="&ontoMeasurementUnit; TemperatureMeasure'/>

</ontoMeasurementUnit:Celsius>

<ontoMeasurementUnit:RotationSpeedMeasure

rdf:about=""&ontoMeasurementUnit;RotationSpeedMeasure'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>RotationSpeedMeasure</rdfs:label>
<rdfs:subClassOf rdf:resource="&rscdfs;MeasurementUnit"/>

</ontoMeasurementUnit:RotationSpeedMeasure>

<ontoMeasurementUnit:PromptnessPerMinute

rdf:about="&ontoMeasurementUnit;PromptnessPerMinute’>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Promptness Per Minute</rdfs:label>
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<rdfs:subClassOf
rdf:resource="&ontoMeasurementUnit;RotationSpeedMeasure'/>
</ontoMeasurementUnit:PromptnessPerMinute>

<ontoMeasurementUnit:PressureMeasure

rdf:about=""8&ontoMeasurementUnit;PressureMeasure>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Pressure Measure</rdfs:label>
<rdfs:subClassOf rdf:resource="&rscdfs;MeasurementUnit'/>

</ontoMeasurementUnit:PressureMeasure>

<ontoMeasurementUnit:KG_CM2 rdf:about=""&ontoMeasurementUnit;KG CM2">

<rdfs:comment>Type of itself</rdfs:comment>

<rdfs: label>kg/cm"2</rdfs: label>

<rdfs:subClassOf
rdf:resource="&ontoMeasurementUnit;PressureMeasure"/>
</ontoMeasurementUnit:KG_CM2>

<ontoMeasurementUnit:XMLSchemaDateTime

rdf:about=""8&ontoMeasurementUnit;XMLSchemaDateTime">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>XMLSchemaDateTime</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;MeasurementUnit'/>

</ontoMeasurementUnit:XMLSchemaDateTime>

<ontoMeasurementUnit:EngineeringuUnit
rdf:about="&ontoMeasurementUnit;Engineeringunit'>

<rdfs:comment>Type of itself</rdfs:comment>

<rdfs:label>EngineeringUnit</rdfs:label>

<rdfs:subClassOf rdf:resource="&rscdfs;MeasurementUnit"/>
</ontoMeasurementUnit:Engineeringunit>

<ontoMeasurementUnit:EUl rdf:about="&ontoMeasurementUnit;EU1"">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>1</rdfs: label>
<rdfs:subClassOf
rdf:resource="&ontoMeasurementUnit;EngineeringUnit'/>
</ontoMeasurementUnit:EU1>

<ontoMeasurementUnit:DistanceMeasure

rdf:about=""&ontoMeasurementUnit;DistanceMeasure'>
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>Distance Measure</rdfs:label>
<rdfs:subClassOf rdf:resource="&rscdfs;Measurementunit'/>

</ontoMeasurementUnit:DistanceMeasure>

<ontoMeasurementUnit:MM rdf:about=""&ontoMeasurementUnit;MM">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>mm</rdfs: label>
<rdfs:subClassOf
rdf:resource=""&ontoMeasurementUnit;DistanceMeasure"/>
</ontoMeasurementUnit:MM>

<ontoMeasurementUnit:VolumeMeasure
rdf:about=""&ontoMeasurementuUnit;VolumeMeasure'>

<rdfs:comment>Type of itself</rdfs:comment>

<rdfs:label>Volume Measure</rdfs:label>

<rdfs:subClassOf rdf:resource="&rscdfs;Measurementunit'/>
</ontoMeasurementUnit:VolumeMeasure>

<ontoMeasurementUnit:Liter rdf:about="&ontoMeasurementUnit;Liter">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>liter</rdfs:label>
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<rdfs:subClassOf
rdf:resource="&ontoMeasurementUnit;VolumeMeasure'/>
</ontoMeasurementUnit:Liter>

<I-- end of MeasurementUnitOntology -->

<I-- MessageContentOntology -->

<rscdfs:SR_Property rdf:about="&ontoMessageContent;messageTo">
<rdfs: label>messageTo</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;SmartResource"/>
<rdfs:range rdf:resource="8&rscdfs;SmartResource"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMessageContent;deviceDiagnosticRequest'>
<rdfs:label>deviceDiagnosticRequest</rdfs:label>
<rdfs:domain rdf:resource="4&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;DecideSR"/>
<rscdfs:context rdf:resource="&rscdfs;alarm"/>
<rscdfs:context rdf:resource="&ontoContainer;deviceStateHistory'/>
<rdfs:subPropertyOf rdf:resource="&ontoMessageContent;messageTo'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property
rdf:about="&ontoMessageContent;devicePhysicalDiagnosticRequest'>
<rdfs:label>devicePhysicalDiagnosticRequest</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;DecideSR"/>
<rscdfs:context rdf:resource="&rscdfs;alarm"/>
<rscdfs:context
rdf:resource="&ontoContainer;devicePhysicalStateHistory'/>
<rdfs:subPropertyOf
rdf:resource="&ontoMessageContent;deviceDiagnosticRequest"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMessageContent;devicelLearningRequest'>

<rdfs: label>devicelLearningRequest</rdfs: label>

<rdfs:domain rdf:resource="&rscdfs;Device'/>

<rdfs:range rdf:resource="&rscdfs;DecideSR"/>

<rscdfs:context
rdf:resource="&ontoContainer;deviceDiagnosisHistory"/>

<rdfs:subPropertyOf rdf:resource="&ontoMessageContent;messageTo'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property
rdf:about=""&ontoMessageContent;devicePhysicallLearningRequest'>
<rdfs:label>devicePhysicallLearningRequest</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;DecideSR"/>
<rscdfs:context
rdf:resource="&ontoContainer;devicePhysicalDiagnosisHistory"/>
<rdfs:subPropertyOf
rdf:resource="&ontoMessageContent;devicelLearningRequest'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoMessageContent;deviceDiagnosticResponse">
<rdfs: label>deviceDiagnhosticResponse</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;DecideSR"/>
<rdfs:range rdf:resource="&rscdfs;Device'/>
<rscdfs:context
rdf:resource="&ontoMessageContent;deviceDiagnosticRequest"/>
<rscdfs:context rdf:resource="&ontoCondition;deviceDiagnosis'/>
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<rdfs:subPropertyOf rdf:resource="&ontoMessageContent;messageTo'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property
rdf:about=""&ontoMessageContent;devicePhysicalDiagnosticResponse''>
<rdfs: label>devicePhysicalDiagnosticResponse</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;DecideSR"/>
<rdfs:range rdf:resource="8&rscdfs;Device"/>
<rscdfs:context
rdf:resource="&ontoMessageContent;devicePhysicalDiagnosticRequest"/>
<rscdfs:context
rdf:resource="&ontoCondition;devicePhysicalDiagnhosis'/>
<rdfs:subPropertyOf
rdf:resource="&ontoMessageContent;deviceDiagnosticResponse'/>
</rscdfs:SR_Property>

<I-- end of MessageContentOntology -->

<!-- ModelOntology -->

<ontoModel :KNN_Model rdf:about="&ontoModel ;KNN_Model">
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs:label>KNN Model</rdfs:label>
<rdfs:subClassOf rdf:resource="&rscdfs;SR_Model'/>
</ontoModel : KNN_Model>

<rscdfs:SR_Property rdf:about="&ontoModel ;modelDescription'>
<rdfs: label>modelDescription</rdfs: label>
<rdfs:domain rdf:resource="&ontoModel ;KNN_Model''/>
<rdfs:range rdf:resource="&rdfs;Resource'/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoModel ;knnModel"'>
<rdfs: label>knnModel</rdfs: label>
<rdfs:domain rdf:resource="&ontoModel ;KNN_Model"'/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context rdf:resource="&rscdfs;condition"/>
<rdfs:subPropertyOf rdf:resource="&ontoModel ;modelDescription"/>
</rscdfs:SR_Property>

<rdf:Property rdf:about="&ontoModel ;k _equal''>
<rdfs:label>k_equal</rdfs:label>
<rdfs:domain rdf:resource="&ontoModel ;KNN_Model'/>
<rdfs:range rdf:resource="&rdfs;Literal"/>
</rdf:Property>

<rscdfs:SR_Property rdf:about="&ontoModel;serviceModel'>
<rdfs:label>serviceModel</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Service'/>
<rdfs:range rdf:resource="&rscdfs;SR_Container"/>
<rscdfs:context rdf:resource="&rscdfs;sysTime"/>
<rscdfs:context rdf:resource="&ontoModel ;modelDescription"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;model"/>
</rscdfs:SR_Property>

<I-- end of ModelOntology -->

<I-- PartOfOntology -->

<rscdfs:SR_Property rdf:about="&ontoPartOf;devicePartOfDevice'>
<rdfs: label>devicePartOfDevice</rdfs: label>
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<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;Device'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;devicePartOf'/>

</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoPartOf;servicePartOfService'>
<rdfs:label>servicePartOfService</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Service'/>
<rdfs:range rdf:resource="&rscdfs;Service"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;servicePartOf'/>

</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoPartOf;devicePartOfWorld">
<rdfs:label>devicePartOfWorld</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;Environment'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;partOfWorld"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;devicePartOf'/>

</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoPartOf;servicePartOfWorld">
<rdfs:label>servicePartOfWorld</rdfs:label>
<rdfs:domain rdf:resource="&rscdfs;Service'/>
<rdfs:range rdf:resource="&rscdfs;Environment'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;partOfWorld'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;servicePartOof' />

</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoPartOf;deviceAtomOfWorld">
<rdfs: label>devicePartOfWorld</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Device"/>
<rdfs:range rdf:resource="&rscdfs;Environment'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;partOfWorld'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;atomOf"/>

</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoPartOf;serviceAtomOfWorld'>
<rdfs:label>servicePartOfWorld</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Service"/>
<rdfs:range rdf:resource="&rscdfs;Environment'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;partOfWorld"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;atomOf"/>
</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoPartOf;deviceAtomOfDevice'>
<rdfs: label>deviceAtomOfDevice</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Device'/>
<rdfs:range rdf:resource="&rscdfs;Device"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;atomOf"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;devicePartOfDevice"/>

</rscdfs:SR_Property>

<rscdfs:SR_Property rdf:about="&ontoPartOf;serviceAtomOfService'>
<rdfs: label>serviceAtomOfService</rdfs: label>
<rdfs:domain rdf:resource="&rscdfs;Service'/>
<rdfs:range rdf:resource="8&rscdfs;Service'/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;atomOf"/>
<rdfs:subPropertyOf rdf:resource="&rscdfs;servicePartOfService"/>

</rscdfs:SR_Property>

<Il-- end of PartOfOntology -->
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<I-- TempTempMarkOntology -->

<ontoTempTempMark:TempTempMark rdf:about="&ontoTempTempMark;TempTempMark" >
<rdfs:comment>Type of itself</rdfs:comment>
<rdfs: label>TempTempMark</rdfs: label>
<rdfs:subClassOf rdf:resource="&rscdfs;TempTempMark"/>
<rdfs:subClassOf rdf:resource="&rscdfs;NumericalValue'/>
</ontoTempTempMark:TempTempMark>

<I-- end of TempTempMarkOntology -->
<I--Device-->

<ontoDevice:PaperMachineSeries60 rdf:about="&device;123456X224"
rdfs:label="123456X224">
<rdfs:comment>Device KF-330 blow molding machine</rdfs:comment>
<rdfs:comment>The manufacture of machine is KUN FONG Machinery Co.,
LTD</rdfs:comment>
<rdfs:comment>Mail address of manufacture is 14, LANE 108, YU-MEN
ROAD, TAICUNG CITY, TAIWAN</rdfs:comment>
<rdfs:comment>E-mail of manufacture is &It;A
HREF=""mai I'to:kunfong9@ms49._hinet._net"&gt; kunfong9@ms49_hinet.net
&It;/7A&gt;</rdfs:comment>
<rdfs:comment>0fficial WEB page is &It;A
HREF=""http://www.kunfong.ru"&gt;http://www.kunfong.ru&lt;/A&gt;</rdfs:comment
>
<rdfs:comment>The manufacture®s phone and fax 886-4-24610589, 886-
4-24631205</rdfs:comment>
<rdfs:comment>The Contact person is Mr. Chan Tong</rdfs:comment>
<rdfs:comment>Device WEB page is &It;A
HREF=""http://www._kunfong.ru/eng/prod4_1._htm"&gt;http://www.kunfong.ru/eng/pro
d4_1._htm&lt;/A&gt;</rdfs:comment>
<rdfs:comment>&lt; IMG
SRC=""http://www.kunfong.ru/pic/prod4 1 1.jpg'&gt;</rdfs:comment>

</ontoDevice:PaperMachineSeries60>

<rscdfs:SR_Statement rdf:about="&device;device2WorldStatement'>
<rdf:subject rdf:resource="&device;123456Xz224"/>
<rscdfs:predicate rdf:resource="&ontoPartOf;devicePartOfWorld"/>
<rdf:object rdf:resource="&device;WorldEnvironment"/>

</rscdfs:SR_Statement>

<rscdfs:Environment rdf:about=""&device;WorldEnvironment'/>
<ontoDevice:Mill rdf:about="&device;123456"
rdfs:comment="Factory ID" rdfs:label="FactoryNol123456"/>
<ontoDevice:Module rdf:about="&device;RTDmodule"
rdfs:comment=" RTD Module' rdfs:label=""RTD Module'/>
<ontoDevice:AtomicModule rdf:about="&device;1P23553"
rdfs:comment="TAG element” rdfs:label="1P23553 TAG"/>
<ontoDevice:Sensorkx2834-S rdf:about="&device;SensorkKXx2834-Sinstance"
rdfs:comment=""Sensor class instance"
rdfs: label=""Sensorkx2834-S"/>
<ontoDevice:SensorRP2345-M rdf:about="&device;SensorRP2345-Minstance"’
rdfs:comment="Sensor class instance" rdfs:label="SensorRP2345-M"/>

<rscdfs:SR_Statement rdf:about="&device;millPartOfWorldStatement'>
<rdf:subject rdf:resource="8&device;123456"/>
<rscdfs:predicate rdf:resource="&ontoPartOf;devicePartOfworld"/>
<rdf:object rdf:resource="&device;WorldEnvironment"/>

</rscdfs:SR_Statement>

<rscdfs:SR_Statement rdf:about="&device;machinePartOfMillStatement'>
<rdf:subject rdf:resource="&device;123456Xz224"/>
<rscdfs:predicate rdf:resource="&ontoPartOf;devicePartOfDevice"/>
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<rdf:object rdf:resource="&device;123456"/>
</rscdfs:SR_Statement>
<rscdfs:SR_Statement rdf:about="&device;modulePartOfMachineStatement'>
<rdf:subject rdf:resource="&device;RTDmodule"/>
<rscdfs:predicate rdf:resource="&ontoPartOf;devicePartOfDevice"/>
<rdf:object rdf:resource="&device;123456X224"/>
</rscdfs:SR_Statement>
<rscdfs:SR_Statement
rdf:about="&device;atomicmodulePartOfModuleStatement'>
<rdf:subject rdf:resource="&device; P23553"/>
<rscdfs:predicate rdf:resource="&ontoPartOf;deviceAtomOfDevice"/>
<rdf:object rdf:resource="&device;RTDmodule"/>
</rscdfs:SR_Statement>
<l--end of Device-->

<!--Expert-->
<rscdfs:Expert rdf:about="&expert;expertl™
rdfs:comment="Expert"
rdfs: label="Expert'/>
<rscdfs:SR_Statement rdf:about=""&expert;expert2WorldStatement'>
<rdf:subject rdf:resource="&expert;expertl"”/>
<rscdfs:predicate rdf:resource="&ontoPartOf;expertPartOfWorld"/>
<rdf:object rdf:resource="&expert;WorldEnvironment'/>
</rscdfs:SR_Statement>
<l--end of Expert-->

<l--Service-->
<rscdfs:Service rdf:about="&service;knnservicel"
rdfs:comment="Web Service with 1NN model"
rdfs: label="WebService"/>
<rscdfs:SR_Statement rdf:about="&service;Service2WorldStatement'>
<rdf:subject rdf:resource="&service;knnservicel"/>
<rscdfs:predicate rdf:resource="&ontoPartOf;servicePartOfWorld"/>
<rdf:object rdf:resource="&service;WorldEnvironment'/>
</rscdfs:SR_Statement>
<l--end of Service-->
</rdf:RDF>
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