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ONTOLOGY MODELS RESEARCH AND DEVELOPMENT FOR DATA MINING
REPOSITORY

Currently, there are a lot of data mining, as wslla large number of data sets stored in diffeepusitories.

A significant problem is the lack of analysis methahemselves in the repositories, in fact theraas

connection to a specific data set method for th&peetive data sets. But in this work we offer the

implementation of the system and model researablagy and development for our Data mining repogitor
Keywords. DM, Ontology models, data, metadata, machine legrn'SDMX Standards Version 2,

repositories, dataset.

I mplementation

Search algorithm is based on ontological models ramiting results. Implementation of
access to intelligent agents based on web-servicggemented on the basis of programming
paradigms such as dependency injection and comivelsion. There were a variety of access
through the implementation of web-projects and enpnted a more flexible, robust
architecture. During this work we analyzed and @nésontology models for data mining
repository.

The above mentioned drawbacks have a point toeceeaew public information repository
to store datasets using intelligent agent and ogicél approach for storing, conversion, search,
add, description, selection of the required infararafor researchers’ needs in the field of Data
mining and Machine Learning. Using the Protégé \Be created an ontology model of Data
mining methods, an ontology model of the user, dehof the resource (W3C, 2004).

A base standard was chosen the standard SDMX Stmdéersion 2.0 and the main
parameters of the Statistical European Repositosiee taken. The interaction between the
ontological models is based on intelligent agetwsrdinator agent, resource agent, search agent,
a user agent. The agent approach has been implesnbgtmultitechnology JADEX. We use
intelligent software agents. This is a new classaffware systems, which acts either on behalf of
the user, or on behalf of the system. They aréadt, a new level of abstraction, different from
the usual abstract type - classes, methods andidoec For practical implementation of these
agents JADE offers to programmer-designer of aggstems the following possibilities: FIPA-
compliant Agent Platform, which includes systemrageAMS, ACC and DF; Multiple Domains
support — DF agents and so on (IEEE Computer Socttandards organization, 2006;
Bellifemine, et al., 2006).

Ontology representation

In recent years the development of ontologies ammdl descriptions of explicit terms for
business and relations between them. In the WorldeWVeb became commonplace ontology.
Ontology in the network range from large taxonotmgt tcategorize websites (Yahoo! website) to
products and their characteristics (like on the sitebAmazon.com). Consortium WWW (W3C)
develops RDF (Resource Description Framework). RB& is language of encoding knowledge
on Web pages. It makes knowledge understandabédettronic agents to search information.
Now many disciplines develop standard ontology tizat be used by experts in subject areas to
share and annotate information in their field. Ewample, in medicine large standard structured
dictionaries such as semantic web unified medarajliage system (the Unified Medical
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Language System) were created. Also large ontcd@gears general intent. For example, the UN
Program for Development (the United Nations Develept Program) and the company Dun &

Bradstreet combined efforts to develop ontology BSS. It provides terms for goods and

services. Ontology defines a common vocabularydeearchers, who need to share information
in the subject area. It includes machine-intergrdtgmulating the basic notions of domain and

relations between them. Ontologies are developedoiat use by people or software agents

common understanding of data structures for passalise of knowledge in the subject area, to
make assumptions explicit in the subject area, dpasate knowledge in subject area of
operational knowledge, the analysis of knowledgsuibject area.

Program - instrumental method of implementation of the ontological model

The tool Protégé 3.4 for “data mining repositprydsaselected. It was developed at Stanford
University (USA) (Gennari J.H. et al., 2002). Pg#é3.4 is meta-tool. It helps users to create a
system of acquisition knowledge for a particuldrjeat area and experts can use these systems to
enter and view the information contained in elattodatabases of knowledge. The modular
architecture of Protégé 3.4 very expands clasgsiéss that can be collected for certain tasks on
the acquisition of knowledge and making the futofeknowledge acquisition can be better
adjusted in accordance with certain requirementsnof users. The Protégé 3.4 developers say:
"The system is open software. It is difficult tdazdate the number of users ..." Now the list on
the Protégeé, nearly 9,000 subscribers, and weBsd&gé registered over 20,000 users (we can
download the Protégé without registration). You damvnload 85 different plugins for Protege
from the site. Protégé user community is very a&ctwd has representatives in more than 100
countries. The functional editor is inextricablgled to the specific for the ontology model and
knowledge arising from the classification schemealmlary. The editor has a graphical interface
that provides a visual edit mode. Graphical intfés implemented on the basis of standard
software Object TreeView, a significant addition additional functionality - mainly in the
search, input and control logic. Ontology editon€&tipnality is:

* View and search: supports viewing grid, standgpes of search time;

» editing (input, correction, deletion);

* logical control in the introduction: the introdicn of technology almost completely
eliminates the violation defined description scheme

» functionality testing: writing queries;

* interaction with other ontology (import - expamainly using communicative presentation
formats).

Ontology source model (dataset ontology model)

Information about “data and metadata exchange reppsis stored in the ontological
models form. One of the main classes of this maslekdata set» (DataSet). Each separate
instance of this class contains information abbet data set to this information include name,
analysis method, short description, informationwhts creators and more. This class contains
several classes that belong to its structure: dFRI® and Judge. Class DataSetFile contains
information about the sample that covers this databut Judge class contains information about
the evaluation of the different set of moderators.

Ontological source models development

The Ontologies are developed and can be usedwingolarious problems, including joint
use of people or software agents to possible aclation and reuse of knowledge in the subject
area, to create models and programs that oper&dgy, but not rigidly defined data structures,
analysis of knowledge in the subject area. For eenmdgelligent synthesis of information systems
section must define ontology, which should desctiteeterminology used in the contents of set
rules for the use of these terms in the contextloér terms.

The basic building block of dataset model is aredss that represents: resource named
property and value. In RDF terminology these thstatements are respectively: subject,
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predicate and object (W3C, 1999). Show descripbibthe dataset source in the environment of
ontologies Protégé 3.4. Classes and attributeletted classes are created and presented in
Figure 1. In the development of ontological mod&fighe resource repository was allocated 3
classes. Here more detail the selection processeda First of all area and scope of ontology
were defined. Then important terms of source ogiold model of "data and metadata exchange
repository”: sample, method of analysis, attribiighject area, data set description, the dataset
file, name, type, articles that refer to the datakeywords, author, date of creation. We
highlighted three classes and a set of slots ithelogical model of the resource:

» DataSet;

» DataSetFile;

 Judge.

In this thesis ontology source model are descritpedhree classes. After ontology model
source determination Protégé system allows to abRretégé project to RDF model.

Ontology data mining model

Ontology data mining model is the exact specifaratof the subject area. It provides a
vocabulary for presenting and sharing knowledgeualmethods of analysis and methods of
deduction and many relationships established betweens in the dictionary. One of the
advantages of using this ontology is a systemaipraach to the study of the subject area. It is
achieved: systematic (ontology presents a hohgéie of the subject area); monotony is material
(represented in a single form is much better peeckand reproduced), scientific development
(construction of ontology can restore missing laglmks in their entirety).

Ontological data mining models development

There are two levels on which ontologies are usedupport data processing: domain
ontologies and task ontologies. Domain ontologies @sed to describe knowledge from the
domains relevant to the particular task (Fig. Tje Tirst step in the ontology development is the

definition of the domain and -

H H dta mirin Adapted_application Application domain
scope of the ontology itself: ir = %
our scenario the ontology will Hes function | | Handled,_dnia —
cover the Data Mining domain

To build a consistent ontology @ St domatn
model it is necessary to establis feta X

for what we are going to use th l 0 —
ontology and for what types o / -

i

Petform_function ‘ Handled data

questions the information in the / —— subelassef
ontology should provide answer @ - = et

A

The choice of how to structure
ontology determines what o Accepted_
system can know and reaso e
about. We have built our Fig1 -== =p Data mining ontology, where=# property
ontology through a relation of concepts, Subclass relation of cotge
characterization of data mining

methods that is classified on the basis of somarmpaters useful to select the more ones method
to solve a KDD problem. Repository determines ctiarastics of the data and of the desired
mining result, and enumerates the DM processesatigavalid for producing the desired result
from the given data. Then the Repository assistsuer in choosing processes to execute, for
example, by ranking the process (heuristicallypading to what is important to the user. Results
will need to be ranked differently for differentaus. A different user may want to minimize run
time, in order to get results quickly. There arbeotranking criteria: accuracy, cost sensitivity,
comprehensibility, etc., and many combinationsebér

Sub dothain

U]
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To solve problems related to data analysis in ttesgnce of random and unpredictable
effects, mathematicians and other researchers theerlast two hundred years produced a
powerful and flexible arsenal of methods, colleelyvcalled mathematical statistics. During this
time extensive experience was gained in the sutdeggplication of these methods in different
spheres of human activity from economics to spasearch. And under certain conditions these
methods allow for the optimal solution. For examptme of the problems solved in the
radiolocation is the known signal detection in lggokind additive interference in the form of
white noise. Mathematical statistics methods sahie problem successfully. It is difficult to
imagine the need for other approaches to solvirsgpitoblem.

Because knowledge is personal in nature, the sarbgecd area can be described by
different ontologies. This is particularly true ddmains that are not formalized or when there are
many contentious issues. In this work one of trebl@ms is the task of ontology development
methods is data mining. Certainly a good practd® iuse already existing ontologies and a good
specialist should be able to quickly find existiagd already proven any ontology or an
algorithm, rather than spend time on developing.riEwe fact is that ontologies are not clearly
structured and formalized. Now a lot of online do¢ges and of course they are all correct. But

research of existing data mining ontologies /*w

did not give a satisfactory result. > S
Therefore a new ontology was /&'/\ (j\\ \ (o) |\ .

developed. Analysis of knowledge in the / N ffi' x: \ T Qg/)

subject field of Data Mining is quite possible (e ) = \\(m;m?;/s\\ ‘/ —

because there is a declarative specification « ) \ \ =

terms. Formal analysis of the terms will be(é

extremely valuable as when to reuse th, —
developed ontology so in its expansion. Thi
reason for the development of ontology dat| ~
analysis provides an Analysis Method slot ir|®e«s-
DataSet class of developed ontological mode¢—
resource. '
It contains data mining methods that arg@<«
under all this set of statistics. Ontology with e

set of individual instances of classes forms e o [ \
knowledge base. In fact, in this case it is \\@jq%\ﬂ@”?“ N\
difficult to determine where the ontology ends ooy o)

and where the start of knowledge base.riq o . partial Data mining ontology model
Ontological model was presented in Fig. 2.

Ontology user model

Ontological approach is offered for creation of mlodf user for intellectual repository
“data mining repository”. This approach allows takinto account the collection of concepts and
connections between them, having a place at irtteraof the user with our repository. Ontology
user model is the model for data structuring. ¢ire$ information about user. User model is
obviously for our repository with different leveds training for work with a computer, with a
variety of mental, psychological and physiologicapabilities (Cargar, 2008; Waltz, 2008).

Ontological user models development

Protégé system has the following possibilitiesstédr ontology replenishment, functional
expansion modules, generation of knowledge acequisimodule requests and the logical
deduction module.

This ontological model includes two abstract clasggccount and Person. Class Account
represents the user as the logical nature of thesystem. Class Person represents the user as the
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person using the system. Experienced and Beginlassas are beginner and advanced user
respectively. Admin slots class match Experiendetictass.
The ontological user models of classes description.

In Table.1 the description of Address slots classhown.

Table 1 - Adress slots class

Attribute Type Pover Presence Description
country String 1 Mandatory country
city String 1 Optional city

In Table 2 University slots class is present. Itkgdor base University description.
Table 2 - University slots class

Attribute Type Power Presence Description
name String 1 Mandatory University name
address Address 1 Optional University address

In Table 3 Preference slots class is present. tksvior user interest and search requests

description.
Table 3 - Preference slots class
Attribute Type Power Presence Description
interest DataMiningMethod * Optional Data format
search String * Optional A lot of user search rexsie
searchHistory SearchHistory * Optional A lot of usearch requests result

[72)

The abstract Account slots class is present in€T4bl
Table 4 - Slots of abstract class Account

Attribute Type Power Presence Description
password String 1 Mandatory password
created String 1 Mandatory Date of creation
email String 1 Mandatory e-mail
preferences Preference 1 Optional Information apoeferences
title String 1 Optional display name
Table 5 - Slots of abstract class Person
Attribute Type Power Presence description
first_name String 1 Optional Name
last_name String 1 Optional Surname
gender Symbol (Male, Female) 1 Optional Sex (mahesie)
university University 1 Optional Information abauriversity

The Account class is user representation base.
The slots of abstract class Person are presenalaeTs. Its base class is Account. Class

Person is base for Beginner and Experienced claBsggnner class has the same slots as class
Person. Slots of Experienced class are preserdbie®.

Table 6- slots of Experienced class

Attribute Type Power Presence description
speciality String * Mandatory speciality
Conclusion

Currently, there are many repositories of scientifiatasets. The main disadvantages

occurred in these systems are: text-only formabisconvenient to use and to change the format
of files, not user-friendly interface, and the sais only by one of many criteria, i.e. not allalve
to combine the search for a number of conditionsy gearch.

31
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In many systems, there is no any understanding/ffiat tasks you can use this dataset, there
is also insufficient information on the data. Cuthg, the agent technologies are widespread,
where the main part is the agent - a software yewtpable of such qualities as autonomy,
activity, commitment, mobility, sociability. Theeation of ontologies is a prospective direction
of up-to-date research in processing of informafwavided in natural language. One of the
advantages of using ontologies as a tool for legrs a systematic approach to the study of the
subject area. Meanwhile achieved: regularity - @mfp provides a holistic view of the subject
area, uniformity - the material presented in a iedifformat is much better perceived and
reproduced; scientific - Building the ontology a#t® to restore the missing logical link in their
entirety. Also, ontologies allow the use the gneglimes of data from different systems, due to
the fact they creating the semantic descriptiodaté.
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B HaCcTOoAMICC BpPEMA CYHMICCTBYECT MHOI'O HMHTCIUICKTYAJIbHOI'O aHalin3a AOAaHHBIX, a TaKiKe 00IbIII0E
KOJIMYECTBO Ha60p0B JAaHHBIX, XPaHAIIUXCA B PA3JIMYHBIX XpaHUJIXIIAX. CyﬂleCTBeHHOﬁ HpO6J’leMOI71 ABJIACTCA
OTCYTCTBUC CaMUX METOJOB aHAJIN3a B PCIIO3UTOPHUAX, 0oJjiee TOro HET CBA3U Ha60p0B AaHHBIX C KOHKPCTHBIM
MCTOAOM HJIA COOTBECTCTBYIOIIHUX Ha60pOB JaHHBIX. Ho B 3TOM1 pa60Te MBI IIPEACTABIACM CTPYKTYPY CUCTEMBI
H OHTOJIOTHYCCKUEC MOJCIN [JIA HAICTO XpaHWJINIIA JaHHbIX.

KuioueBble cioBa: Mojenyd OHTOJIOTHMH, JAHHBIE, METaJaHHbIE, MAIIMHHOE HM3y4YeHHUE, PETIO3UTOPHH,
UMUTHPYIOIINE JaHHbIE, HAOOPHI JTaHHBIX.

B nmanmit gac icHye 6arato iHTEIEKTyaJbHOTO aHaJi3y aHuX, a TAKOXK BEJIMKa KUIbKICTh HA0OpIB MaHMX,
mo 30epiraloThCsi B pi3HUX cxXoBHUIIax. CyTTEBOIO MPOOIEMOI0 € BiJCYTHICTH CaMHUX METOJIB aHali3y B
PEeno3UTOPisAX, OUTBII TOTO HEMae 3B'A3Ky HAOOPIB JaHWX 3 KOHKPETHUM METOIOM IS BiATOBITHUX HAOOPIB
JaHuXx. Ajse B 1iif poOOTi MU MPEICTaBISIEMO CTPYKTYPY CUCTEMH 1 OHTOJIOTTYHI MOJIENI JIsl HALIOTO CXOBHIIA
JTAHUX.

KurrouoBi ciioBa: Mozen OHTOJIOTIT, AaHi, METalaHi, MallIMHHE BUBYCHHS, PETIO3UTOPIH, IMITYIOUHN JaHi,
HabopHu JaHUX.
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KOHIIENIIHXA NPEJICTABJIEHNUSA TPEBOBAHUN K HH®OPMAIIMOHHOM
CUCTEME

[TpenioskeHa KOHIETIIUS MTPEICTaBICHNS TPeOOBaHMI K MHPOPMAIIMOHHON CHCTEME, KOTOpasi, B OTIUYUE OT
CYLIECTBYIOIIUX, O3BOJIsIET (POPMAIM30BATh 33a/]auy BIOOpa METOAO0IOTHI U MH(POPMALIMOHHBIX TEXHOJIOTUH,
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