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Abstract: Problems which arise up during work with separate sourc#sdepositories information using and databases are athlyz
There is formalized model of consolidation datawarehouskthere is built the methods for uncertainty eliminatiomt®processing
problem under conditions of uncertainty is analyzed. Thehows of representation in respect of consolidated datesitpy,
elimination of unknown and incomplete data and reduce im&wies, particularly, multiplicity of interpretationseedeveloped.
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1 Introduction may overlap in various information products. Therefore,
there is a problem of doubling, absence, imperfection, and

To implement data warehouses and dataspaces usingrgueness data.

database management systems, means of data exchange

and integration are necessary. Data sources such as

spreadsheets, multimedia information, etc, that are used

in energy systems, can have their own means of storing Indeterminacy can arise at the level attribute tuple and
and processing, and then the task of integration is therelation (indeterminacy in the circuit description). The
recognition of these information resources and access tappearance of indeterminacy at the attribute and tuple due
them. When talking about data storage, the structure ofo multidimensional display leads to the spread of
sources is known in advance, and the main challenge isincertainty in all copies of a particular concept. Since the
clearing and loading data itself. For dataspaces it isdata space of millions of data items subject area, the
necessary to provide the opportunity to work with the traditional means of handling indeterminacy(interval
software, which theoretically might not be at the user's maths, multivalent logic) becomes ineffective because of
workstation. If such a possibility is not foreseen, it is the large number of operands.

necessary to predict the development of such data storage

structure so that it can retrieve data from data sources to

provide answers to user queries.

Information objects describe a certain subject area, Thus, the specificity of data space (the presence of
consolidated data and relationships between objectgliverse set of sources, data doubling, ambiguity
constitute the data space. One of the problems that arisgescribing data sources) leads to the fact that the
from the process of consolidation is the indeterminacy ofindeterminacy in traditional relational databases
data is the result of doubling, inexactitude, absenceconsidered within a relationship and could occur at the
contradictory data. Also, indeterminacy arises from inlevel of attribute and tuple—level attitude in this case
consequence of the installation of wrong connectionsextends through the perception of the user information on
between objects. Therefore, there is a task of reductionhe entire data space. Therefore, for processing
indeterminacy for upgrading of data. indeterminacy in the data space must use a different

Since the data comes from various sources, some setpproach, the need for the use of which has not had in
of data may be missing in the data source, and the otherelational databases and data warehouses.
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2 The causes and sources of uncertainty in itself transforms the request received from the user, for
data warehouses example, based on keywords. When converting this type
of query in SQL-query to a structured sources of
Since the data fall into local datawarehouse from multipleUncertainty may be the results of a query. _
sources, there is the problem of duplication of data Uncertainty requests clearly d_emonstrate retrieval
uncertainty and imprecision. system, where the user requests given too many search
Let us analyze the causes of uncertainty in the Stor‘,ig,g‘esults, and only some of them actually satisfy the user.
and data space.
1. Uncertainty in circuit mediator. . )
Mediator is software component interacts with user of 3 Analysis of the literature source and
integrating systems and information sources. It provideformulation of the problem
a single "point of entry” (API) to user requests, performs
basic stages of processing the request: Classify types of indeterminacy by the nature of their

] ) ) manifestation in the data space. One of the first works in
—identify sources that may contain the query result; this direction is the work of L. Zadel], G. Tselmer P]

—decomposition of requests to specific sources (basedmphasize that indeterminacy, as the objective form of

on their descriptions); _ life surrounding of the real world, is conditioned, on the
—optimization plan execution; one hand, the objective existence of randomness as forms
—and so on. of need, but on the other hand — the imperfection of each

Scheme mediator is a set of schemes of terms foun&‘Ct O.f reflection real phenomenon n the human
consciousness. Imperfection of reflection unstoppable

in queries. It does not necgssarlly cover all _the atmbme%hrough the universal connection of all objects of the real
of any of the sources, but includes information about the

domain data source. Uncertainty in circuit mediator maym%r;?errﬁggcytge exglrfggz d ?nf atk\lglrrietydi\;e::%%rceegbn
be several reasons. Firstly, if the agent schema T X .
automatically determined fro¥n the data gource at runpOSS|b|I|t|es in reality, the existence of the' set (as a rulg
time, there is uncertainty about the results of a query.endless number) of states in which an object changes in

Secondly, when the domain is broad, there is uncertaint;}jynamics’ may be in future time.
regarding compliance schemes or their data overlap. F. Knight under conditions indeterminacy understands

, . ; : the insufficient of learning and the need to act upon
This uncertainty leads to inaccurate mapping schema0

source and a source for other uncertainties. The reasor{ﬁoinion rather than knowledg@][ VV Cherkasov treats
for this uncertainty is external (attack), software, hagidsv at indeterminacy as a constant changeability of

disturbance in the process of selecting and loading data conditions, fast and flexible re-orientation of production
| the proces: ) 9 9 " the actions of competitors and market trend analysis, etc.
2. Uncertainty in circuit mapping.

: . . He calls indeterminacy the most characteristic reason of
Usually this type of uncertainty appears in a

dictionary of synonym®ic. This is the particular case of risk is administrative activity. He distinguishes two
uncertainty in the mediator scheme. As thesaurus defineClasses of indeterminacy: 1.jigoodg¢ indeterminacy when

X . ; r unknown factors are statistic or probabilistic
semantic relations between terms in the sources of datgharacteristics and jjbade¢ indeterminacy when such

:gﬁ;cﬁgenscgﬁgﬁtgslywm Okljeepaeﬂt%errr:gti:ar;ld rg?ergegri'sm?r:gcharacteristics, in principle, can not be obtained, ancethe
; : y ' 7 “are methods of definition of both kinds of indeterminacy,
display may be inaccurate.

A le of h taint b h which arising in real tasks (Wentzel, 1980).
n examplé of such uncertainty may be a case where -, (Moiseev, 1975) contains the following

one term identifying different objects (polysemy). e L L
3. Uncertainty of data consolidated data repositorytjlassmcaltlon indeterminacied]|
(data warehouse). —the degree of indeterminacy: probabilistic, linguistic,
This type of uncertainty appears as result of interval, full of indeterminacy;
automatical data integration from different sources. In -the nature of indeterminacy: parametric, structural,
addition, systems that incorporate many sources contain Situational
false or contradictory information. Uncertainty can arise —obtained by using in the course of managing
even when the raw data were accurate, since the reflection information: surmountable and incorrigible.

properties of one can be used a variety of domains. In Diev V.S. and Truhacheva R.I5] suggest more

An example of the domain, which clearly yetailed classification of indeterminacies in the current
demonstrates this type of uncertainty is a system ofy cinacs system.

authentication events. In this case, an important role is* |, [6] there are defined such types of indeterminacies
played by the degree of confidence in the data source. the nature of which is: '
4. Uncertainty requests.
Uncertainty queries arising from the presence of —Value is unknown (missing).
different data models and their expressive power. System —Incompleteness of the information
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—lllegibility (usage of distribution for installation of th
variety of knowledge)
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—Unreliability of the data 8 | veusumooun [, | Ureladie orine
—Multivalence of interpretations TE
—Linguistic undefinability. B | [ ——— | |

Multivalence of
interpretations
L

Let us consider the more detailed indicated types of
equivocations and find out places of their occurrence in
relation.

Uncertainty of types 3-8 categorize Bl fas wobble of  Fig 1: Types of indeterminacy in the consolidated data in
the data and predominantly occur at a level of a tuple orgataspace and levels at their withdrawal
subset of values of attributes.

The zero information most often meets at a level of
attribute value.

The incompleteness is a condition of a tuple, in which oy virtual), and, therefore, will have to deal with
there are missing values. It is possible to attribute anstryctured data. For present of a single source will use a
illegibility, inaccuracy and contingency to physical (e|ational model.
uncertainty, one of sources at which one is limitation Missing of data occurs due to lack of description of
gxactly of numeric daf[a types or Iqss of accuracy in.a UNthe required properties in the catalog of data and
time of mathematical operations (here attribute gictionary. Absence can occur either because the required
uncertainty arises owing to activity with intervals). ~— characteristics not found in the data space information

_The unreliability and multivalence of interpretations proqucts, or it is not included in the catalog or dictionary
arises in connection with inexact analysis or amb|guousthrough lack of confidence. For the removal of this type
mapping of objects in relation. In relation is figured with ot indeterminacy it is necessary the repeated use of agent,

the help of padding attribute, the characterizes value%aybe with the diminished level of trust to data.
which measure of confidence to a tuple or subset of The inaccuracy of data occurs in the level of

In dataspace

find integration quality exercises

values of attrlbutes in a.tuple. L characteristics (attributes in the relational databaaed)
The multivalence of interpretation is by one of sources eans that the importance inherent in the object, but
of originating of inconsistencies. unknown.

The linguistic uncertainty is connected with usage of
natural language for knowledge submission, which haves
qualitative nature, and there can be owing to
misunderstanding value of a word or misunderstanding of wheres — object that describes the characteristics of

the contents the proposal. . . .
Such type of uncertainty meets in systems of text2 Procession of consolidated dakak — lacking of

information processing (machine translation system’lmhportanc.e,. A — remaining atlt_gbut((aj d|mportance
self-conditioning system etc.). characteristics procession of consolidated data.

The reviewed types of equivocations can be
superimposed against each other or to be a source of unkUA=s, unkNA= 2.

occurrence one another. . . . . o .
Nowadays time the methods of elimination are Presenting this type of indeterminacy is identical to

missing, inexact and indistinct data, ,3] are designed. the datawarehouse. In case of indeterminacy in the level

Therefore it is necessary to elaborate methods, which caff directory data leads to noise in all the information
work with all types of uncertainty. obtained from the source data with unknown attribute.

Uncertainty of these types may be in database, Imperfec'tiorj is a condition of th.e pbject, vyhich is a
datawarehouse and dataspace (Ejg. subset of missing values character[stlcs. !f this subset is
Incompleteness in the level of datawarehouse aris€MPty and we talked about the relational view of data, we
from attacks — block data source, hiding of information 9€t thga trad|t|one}l procession. Lack of information is also
as well. Indeterminacy in the level of dictionary and a partial case of incomplete information when the number
catalogue of data arise primarily from software failures, ©f unknown tuple attribute values equal to 1. Imperfection
and because of attacks at the data sources. may appear as in the case in which data are integrated and
Consider more specified types of indeterminacies andn the data of _dictionary as a result of failures of intelhge
shows for their appearance in the datawarehouse angdentdetermine the structure of the source:
simple data §]. Analysis that indeterminacy is resulting
from the consolidation of data into a single source (local s={A {unk}}, lunk] < |A|.

s= {A, unk},
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Modeled as well as in the datawarehouse, but, unlike
datawarehouse arises at the level of the relation (catalogu
of data).

Indeterminacies types 3-8 are classified as ambiguity
of data mostly occur at the facility or a subset of the values
of the characteristics of which formed a procession. They
arise as a result of attacks at the data sources (information

1

s=suU[unkj], unkj ¢ A, unkj = P

products).

Lack of precision occurs due to incomplete or
ambiguous studying display characteristics essenc
Simulated by addition schemes related additional atteibut

The multivalence interpretations is a source of
irreconcilability. This type of indeterminacy arises most

Lften in the data directory by obtaining information from

various sources and the inability to determine the validity

(attributes) whose values contain the level of confidence?! the data. For displaying this type of indeterminacy

in the validity of a subset of the values of non-key
attributes.

s= {A,unkg,unky,...,unkp}, Ac KA, 1<n< |A],
unkaer = P (i, ), |A] > {unky,unko, ... unks}

whereK — the set of importance key8,— subset of
the values of non-key attributes.

relation scheme complement additional attribute that
contains a degree of confidence in the validity of the data
procession. The type of ambiguity wherein the injected
level attitude.

Linguistic indeterminacy is connected with use of a
natural language in information resources (in text files
and web resources) which have qualitative character, and
there can be owing to misunderstanding (lack of
knowledge) a word meaning or misunderstanding of

The level of confidence can be marked using asense of the offer. Such type of indeterminacy meets in

numerical scale
magnitude.

The inexactitude getting from the application of

linguistic assessments,

illegiblesystems of formulating of textual information (the

machine translation system, system for self-training) etc
In a context of data spaces arises owing to processing

mathematical operations on numeric data (this type is alssemi-structured information (texts, web pages, etc.).

indefinite resulting from the work of interval values). This
type of indefinite is modeled by an additional attribute
and can occur due to lack of precision in data dictionary .

Unlike datawarehouse, in data space occurs quit
often in connection with the processing of data stored o
different platforms used to solve different classes of
problems.

s={A,{unk}, {unk} C A, Design(A) € {unk}.

Non—-determination procedures output
(chance) occurs when the need to store intermediate
final results of the procedure for withdrawal or decision,
and with regard to the facts at the level of values

aggregated attributes. Modeled by expanding circuit anj

data storage occurs exclusively in the consolidate
database:

s=suU{unk}, {unk} ¢ A, Design(s) € {unk}.

Unreliability is a type of indeterminacy, which is
considered one of the characteristics of the object
Although the nature of this feature is uncertain with
regard to both its domain using traditional numerical
scales and applied to its traditional values of
mathematical operations. Arises from the definition of

e
n

decisions

oy

Types of indeterminacies can be imposed or be
considered by a source of appearance of each other. For a
task of diminution of indeterminacy the method which is
used for indeterminacy reduction in storages of data of
regular type - indeterminacy elimination on the basis of a
method of extracting of knowledge is improved.

Unknown value of attribute is considered as a class
mark, and the problem of elimination of indeterminacy is
transformed to a problem of reference to a class. Use of
this method allows to eliminate indeterminacy like
unknownyg ¢, and jjimperfection¢ ¢, at the level of value of
attribute and a subset of attributes. However, unlike
datawarehouse, it is necessary to consider still trust leve
0 data source, that is work with indeterminacy at the
evel of the relation.

The problem of elimination (reduction) of
indeterminacy is a construction homomorphic display of a
set of the consolidated data which were stored in storage,
in a set of the data used for maintenance of
decision-making (fig.2) for the purpose of improvement
of quality of consolidated data and acceptance on their
basis of effective leading strategic decisions, considgeri
probability of emergence of attacks. Attack — addition to
data space of the source, which structure of data causes a
polysemy of interpretations in the dictionary of synonyms
Dic

trust reference to data source. Modeled by addition”

schemes additional attribute data directory. The value o
this attribute is changed as a result of the data space.
appears as a characteristic of the inverse value of trust i
the data source.

f One of the methods of modeling of inexact, lack of
precision and partial data is insertion in the catalog
isources of the additional attribute which value specifies
trust degree to indeterminate data.
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Fig. 2: The task stating of elimination indeterminacy in

datawarehouse and in data space

4 The main material

4.1 The model of consolidated data

The scheme of consolidated dafg’ is a final set of
attributes  {A1,A,...,An}, set of
{A_unky,A_unky, ..., A.unkp}  with  indistinct  or

attributes

The usage of tdletarelation allows to model any type
of uncertainty is not expanding domains of attributes.

Cortege consolidated dada is the information object
descriptiont data sourceS, disclosed in a set (tuple)
values of characteristics (attributes), a subset of atieib
values which contains information about the object data
source object names and synonyms, and these
information may be incomplete, unclear or
non-determined data. The object modeled in the data
source of this tuple is existing, but the information about
it is missing, vague, incomplete, determined, and so on.
Here are some examples tuple consolidated data for
different types of information resources.

1. Relational database. In this case we used the
extended relational tuple:

dc=tg UUNK t;g = {C1,...,Cn} U{cunky,...,c.unks},

where {ci,...,cn} are exact attributes and
{cunky,...,c_unk,} are attributes with uncertainty.

2. Data warehouse is combining data from the
relations of facts and dimensions. The set of values of the
measurements and specifications are presented as facts

tuple:

non-determinate definitions and set of attributes
{Unky,Unky,...,Unky}, which domains are the
numerical data, that are modeling probabilistic data, ealu
of function of accessory of indistinct sets, degree of the
validity of multiple-valued logic, percentage, coefficign
various scales or linguistic estimates. Also the scheme of
consolidated data consists of the scheme of the synonyms
dictionary Dic and scheme of the data catatizg

dc = tgw U Unk,
taw = {C11,..-,C1n} U---U{Ck,...,Cn}U
U{Crys---,Crf, JU{CUNKyg, ..., counkin} U--- U
U {cunkyy, ..., cunkn} U {cunks,,...,counky },

wherec;j is the value of exact j-th characteristic in the
i-th measurement; ; is the value of j-th characteristic in
the facts relationc_unk; is the value of j-th attribute with
uncertainty in the i-th measuremenlunkrfj is the value
of j-th characteristic with uncertainty in the facts redetti

3. The tuple of semi-structured text source describes
the importance of semantic networks vertices and the
degree of membership of values to objects whose names
are written in the dictionary of synonyms:

Cg’ = <{C1,C2, e ,Cn}, {C_unkl,C_unkz, e ,C_unkp},
{Unky,Unky,...,Unkn}, Dic, Cg)

The attributes in se€Unk are uncertain, and trust to
them is stored in a set of attribute vallgsk.

To show relationships between sets of attrib@esk
andUnk there is used binary relatiovieta, whose value is
determined based on a sample representing the source and
the data directorgg: dc = tieq U Unk,

ttex = {C1,...,Cn} U{cUnKy,...,Cc_unkn}.

Procession of the consolidated datic is the
information description of object of data sourceS
presented in the form of a set (procession), importance of
characteristics (attributes), the subset which impoganc
of attributes contains data on object, data source and
i o synonymic names of object, and these data can be

~ The sum of the rows of a binary relation is equal to 1, jncomplete, indistinct or non-deterministic data. That is
since we assume that the credibility of the attribute not bgpe object which is modeled in data source by this
displayed two or more attributes from the stk: procession exists, but the part of information on it is
absent, lack of precision, imperfect, non-deterministic e

Importances attributes of procession the consolidated
data we will divide into groups.

Meta = |metajj - Oggi) (CO)|,Vi=1...p,Vj=1...m

meta;; — 1,UnkJ < Cynk; AUarg(J)(DIC)
17 ) 0, 0therwise

n
Vi :1...p,[z .metajj =1,
=1
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1.Exact (known) is the importance of the primary key, representation of degree of the validity is by default
external key (may be absent). Mark them through C. carried out, proceeding from the principle of isolation.
2.Absence is no information physically. Put them The operator of cut involves analysis of illegible value
through. set for attribute valueld nk.
3.Indeterminacy is for subsets of attributes introduced a
set of attribute®) nk, indicating a degree of truth values
of these attributes. The default value of the attribute ;. geons (Unk@unk)u(c_unk@c_unk)u ) (cq) =
Unk assign value, which means the highest degree of U oc(Dic) U oc(Cg)

truth. r € dejt(Unk)©unk, t(C_unk)Oc_unk,
Let’s notice that, in case of absolute trust to everyone = metayrkcunk =1 5,
value of a train, we receive a traditional relational trail a oc(Dic) ¢ @, ac(Cg) ¢ @, unk = P(cg')

we apply traditional operations over it. . )
The procession of the consolidated data dc is a set of Where® — set of symbols (marks) binary relations on

values object substance: pairs of values domains. It is believed that for each
attribute usedC_unk comparison operations. As a rule,
dc = (C, C_unk, Unk, {dic}, {cg}), v_wl;ébi u<se>d (>)nly compare such signs on one domain:

whereC is a subset of attribute values with distinct Statement: Improved operator cutting as the operator
values,C_unk — a subset of attribute values with lack of sampling preserves communicative properties and
precession and non-deterministic valudsk — a subset  relatively distributional Boolean operations.

of attribute values with degrees of truth values of , ) ) )
attributesC_unk, dic — the set of values of the data Froof- Letr’(R) is a relationR - RuUnkuDicUCg,

dictionary,cg — set values directory data. and are the attributes iR, and let a € dom(A),
Datawarehouse of consolidated data is the set of € ~dom(B).  Then equality holds:

relationships with the schen@g’ and set of precession O A=a(T=b(r")) = 0%"%g—p(0a=a(I")). .

consolidated datdc. Advanced operator of a cut distributive rather binary
Model of consolidated data contains data from all BoOlean operations:

types of sources of data space.

oconsA:a(r/yS/) _ UconsA:a(I’/)VUA:a(S')

4.2 Development operations on model of wherey = N,U or —, r’ ands' the relation over the

i same scheme.
consolidated data Analogue operation clotting in a datawarehouse,

) _based on the relational model is the operation of
As the datawarehouse of the consolidated data igyojection. Through the projection ratio of processions

widening datawarehouse of the data constructed on thgpnsolidated data should track connection attributek

basis of relational model, we will improve operations for sybset of a subset of attribut€sunk and check whether

work with it further [6]. for the name attribute i€_unk synonym in the dictionary
For processing and analysis of indeterminacies usingf synonyms Dic. Therefore, improved operator clotting

query relational operators should exercise selectiorpresented as follows:

procession by the values of a set attributésk. In

datawarehouse there is similar cut operation.r.ands drill —down 7°™(cd) =

— related to the schemB, r’ ands — related to the ISNULL (o .
. ' : - Cg=RUC_unk=x (C-UNK)) ;

schemeRuUUNkUDicUCg. ThenrNs, rUsandr —sis - (0o cam (dc))'

the relation with schem® r'ns, rus andr' —s —  =IIF KT { Ocg-meta(C.ankurig =1 (C-Unk) ) L5

relation to the scheme. IIF (oCUC_Unk:X (DiC); Ty, yex (Dic) (1) rrx(dc)>

Considering probability of attacks (indeterminacy like
iimultivalence¢ ¢ ), we choose those data sources, level of where  IIFcondition;operationl;operation2 —

faith which is higher than similar: operation introduced in the standard SQL 92. If the
condition is performed condition 1, otherwise condition
r' = r'U Opmex(p(11 (cg))) (Dic) UCY 2;ISNULL(r) — logical operator that results in true if the

ratio r operand does not contain processions and defect

Addition to the relation is correctly to work in case of __ i, that case. Also the search attribute synonym in the

assignment to all vaIuego'ft'hmkattribl'Jte of the Iowest' dictionary of synonyms Dic(0c c uncx (Dic)) and
degree of trust (a priori it is considered, what this replacement needs, bier(1).

information which is brought in the relation is truthful cue.unk=x (Dic)

and full, and about the rest information of anything Statement: Enhanced coagulation operator maintains
doesn’t know to us). Election of such method of its traditional projection operator.
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Proof. If X; C X, C --- C Xn € R, then appealto data sources as a whole and their characteristics
n)c(gns( Xgns(m(n)c(?nnS(Cg/))m)) — 1S (cg). are equal to unit Ynk = 1), that we will receive

The connection operator used to link related facts anqtraditional relational connection.
! P u ! Statement: Advanced operator of connection

relatlonshlps measurements in consolidated data, since gommutative and associative.
is based on the relational model.

H !
Traditional connection operator can not be used forProof. For these relationsf, r" ands
dataspace and datawarehouse with consolidated data, . , ,
since statistical analysis necessary connection related (a/bar’) s’ = g (r'oas)
faCt.E relatlorlla_l d|men3|on?, r?nc; i non-gn(;pty subsets ?f Let's enter designations for some repeated
attributesUnk in respect of the facts and dimensions of connections.  Let s/(S1'), (SY).....5 (Sr)  are

such a connection is incorrect. Also on operator o |5tions, R — S/US/U---USy andS is sequence of
connections affected by the fact that there is a need nogll S)'.....S. Then letty,t,... tm is the sequence of

only connect on those attributes specified e?s_inpu;)rocession, whereti € s'.1 < i < m. Processions
parameters, but also check for synonyms in a dictionary,onnecting toS, if there is a procession € R, that
of synonyms Dic. For improving service connection . = t(S),1 < i < m. Procession is the result of
should consider cases where thg relationship IScombining processiorts, to, .. . ,tm € S.

completely connecting or not connecting fully. For full
connecting relations of input attributes &bk does not
affect the operation of the connection. If the set of N . .
attributesUnIS contain indeterminacy as a foreign key 4.3 Reducing indeterminacy consolidated data
relationship, which is a connection, then this measure of

indeterminacy is transferred to all the rest of the attébut The analysis of large amounts of data requires
values of this ratio. In the case of incomplete connectionddentification of groups of attributes that form the
of attributeUnk for procession subordinate tables that do functional dependence. However, in the real world is

not fall in the ratio will be equal to the highest degree of much more common data sets in which important
confidence®). dependencies defined only on a subset of the values of

key attributes, call the following dependencies partial
functional dependencies. That is, a partial functional

across: r i cg = dependency - a FD defined in some fixed ratio selection.
cons
dcuc.unk=x (Dic);
=IIF T unex (Dic) (1>1€Q); Fp:K={a},acAD={aj}acA
TiR BNV L (Unkmin)) (T><CQ') RCR:K—=DIR (1)
wherer is traditional relationgg’ is relation with the Many relations are not clearly determined character,

consolidated datdR is the set of relation attributes Sis  call them probabilistic dependencies of production.
the set of relation attributesy, not including a subset of Probabilistic  productive relationship — this

attributesUnk(Cg’' = CguUnk), is the set of attributes production rules in the selection of the basic attitude that
with S, which are not covered in terms holds significant number of objects for this selection. The
r = (B c Cg,B ¢ CgnR), min is the importance, which threshold of significance should be determined by expert,
means the lowest level of faitlh\VL(Unk,min) is the  or based on calculations of the probability of false

operation that assigns min for all importandak for selection of this relationship.

connecting related processioneg’,E<1 is the left

connection. At first it is checked, it is necessary carry out
connections on set by attributes, and behind synonyms Fi:K={a},a A D={aj},a €A,

Ocucunk=x (Dic). If not, then the operation left PkeK—deD)=p (2)
connection for relations with schem& and R and the
projection of the attributes-synonymous. Herek andd — procession of values of certain groups

Otherwise operation of the left connection on the of attributesk andD, respectively.
general is carried out by attributes, and then over the  The main indicator of the reliability of such

relation received from the previous operation of adependence is the ratio number of objects for which there

projection on which the empty value of a subset of thejs probabilistic productive relationship the number of
Unk attributes formed as a result of connection gbjects in the selection:

appropriates min value is carried out.
It should be noted that when the dictionary of

P F . |O—k€K/\d€D (R)| 3
synonyms the emptyDic = 0) and probability of the (F) (3)

~ [Okek (R)]
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Classification rule called probabilistic productive Proof.
relationship between subsets of attribu¥eandY in the
datawarehouse with consolidated datg, which occurs
in the test setg with a degree of conformity (faithg, P(seSAweD(W) —teT)= E R)|
where(X =x) — (Y =vy). v o D (W SESAVSD\(,\C/) B

It will construct a classification rule based training data [VXET:q=Tv-w(x) €D(W) = weDW)| =
setcg, in which the value tag class (meaning a subset of ~ |Osesntet (R)| P(seSoteT)=p
attributesY) are known. Classified generally built for the  Joses(R)| N
schemecg’, and will therefore not be affected by the new .
tuples arriving in the ratio of consolidated data repogitor _ Additivity: If ~ P(seS—teT) = p and
(independence from the test set). P(scS—weW) = 1, then

P(seS—teTAwWeW)=p

Mark of class called linguistic variable characteristic
habitual or objects that are the values of a subset oproof. P(se S—steTAweW) = |Cestetmew| _
attributesy and marks objects with similar (similar with |Osesuet] [0ses
degrees) values of a subset of attributéé. Domains [SES—=WEW|= =52t =P(seS—teT)=p
attributes that belong to a subset ofY,

- b . .
yrg-k?’]%m(rget_ofm;lcgeé must contain a_finite and values Y relation r, is classified using the modified
P W values. algorithm chase.

Marks of a class get out from in advance known sets  The point of the method:
of values (within studied area are fixed), and reference to
a class of objects information about which just arrived in
datawarehouse with the consolidated data, is carried out
on the basis of classification rules.Additions of marks are
carried out automatically, as receipts of new data sources ! ' .

3.calculation of the level of confidence in the source

in space of data - also dynamic. : . . i
e procession obtained in steps 1) and 2);
Calculate the reliability performance of such a 4 cajculation of confidence to attribute sources of
relationship is based on the possibility of such a schedule procession obtained in steps 1) and 2).
depending on the components of probabilistic productive 5 getermining the procession with the highest level of
relationship: confidence.

If we are able to classify the objects its necessary to
build classification functions. Generally, in the space of
P(seS—teT)= ZP(SE Sot=t)= data can be stored information about several types of
e classes, and each class type has its own subset of features.
One and the same function can be used to specify
i multiple types of classes.
Zf 4) Classification functions call the modified functional
LE %|S_ SJ| relationships that are performed for a specific subset of
procession related consolidated data repository.
Algorithm referring to the class:

- |UseS/\weD(W)/\teT (R)| _

Eliminating indeterminacies occur among attribute

1.search for procession that have the same values in the
set of attribute;;

2.search for procession that have the same values in the
set of synonyms attributes;

X|S=Sj/\t=ti|

As in the case withF—dependencies (functional
dependencies), a set of classification rules, which take Lif o(cg) = {dcy(Xa) I, der(Xn) 4} and{dez(Xq) |

place in a given relation can be represented by some ;> 0C2(Xn) L}

X : And
subset of them, which by inference rules can get all the
classification rules of the relationship. Since the {doy(Xa) 4., de1(Xn) L= dC2(Xa) ..., dea(Xn) L}
And {dcy(Y) |}

classification rules are an extension withdependencies,
you should consider transforming axioms for functional .
dependencies for classification rules. And If ox, (Dic) = 0
. Then replaced L by  dci(Y) and
Reflexive property. P(se S—seS) = 1 for any dea (P) = dey (P) /(3 Mi/p)

relationr (R). 2.1f {dcg(Xa) L., dea (%) 1}
And { in dc;m with n importance of attributes —,
n— mimportance of attributes -+, m< n}

Proof. P(se S—+se §) = % = % =1 And {P > 1- "} and {on certain importance
dey (X™) L= dca(X™) | }
And {dcy(Y) |} and{(Y) = L},

And {dcy(Y) =1}

Replenishment: If P(s€eS—teT) = p, then Then replaced L in r dc(Y) and
P(seSAWeD(W) —»teT)=p dey(P) = dea(P) /(3 ™2 /1)
@© 2015 NSP
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. y . . H . 1.2. Articles in foreign journals included in scientometric databases
3.If { in dcim; with n importance of attributes|zm; < "1 Natalva Shakhovska, Mvkola MEDYKOVSKY, Petro STAK Application of algorithms

n of classification for uncertainty reduction .PRZEGLAD ELEKTROTECHNICZNY,
. . . B ISSN 0033-2097, R. 89 NR 4/2013 pp 284-286.
And { n dCJ mJ W|th |mp0rtance Of att”butesl,—,mj S 2. Natalya Shakhovska, Mykola Medykovskyj, Vasyl Lytvyn Dataspace Class Algebraic
System for Modeling Integrated Processes .JOURNAL OF APPLIED COMPUTER
n o SCIENCE. - Lodz Vol. 20 No. 1 (2012), pp. 69-80.11.
And { on certain importancdc (X™) | = dca(X™) 1} Sk N e el o o o e e o, e
And {m/n < mj/n} and{P >1- m/n} Information Systems and Networks”, No 743,2012, 5.161-175 T
And {dc;(Y) |} and{dc;(Y) |} and{dcy(Y) = L}
Then change L in dc;(Y) and Fig. 5: The second department’s scientific report
dep(P) = de2(P)/ (3 M2 /)
Example: o .
Let we have a database of research part and scientifi -
. . e +Name : strin: +d it
reports of two chairs. Itis clear that between the specifiec Lasiame. ggrggng .. [oviame:simng
sources there is dependence: hit given in a database ¢

research part through scientific reports of chairs

I i i 1 i i Universet
(departments). .H|e_rarch|cal organization of scientific suaa o
reports processing is presented in the 3ig. it ame sor | fuonenistow
g iy R e

+Keywords: string 1
+Sequency * 4
+Thema: string

+Keywords: slring
+Anotation - string

o +Year i
+Text :byte . [H1d s int
/ +Author: Author [+Name: string
-

//

+University
Scientific report of
university . ’
Scientific report of Scientific report of [Hd  int
department 1 department m Specification: string
Paper .| Paper Paper | Paper Fig. 6: The database schema of scientific department
11 1in m 1 mk

\

NS

Fig. 3: Hierarchical organization of scientific reports procegsin

Received indeterminacy of a look 'a polysemy of
interpretations’ (distinctions value of the Publisher
attribute).

Let to datawarehouse with the consolidated data as a !N the catalog of data is specified that Text32 is data

result of integration got two processions with such SOUrce for DB1. Then, without looking that trust level to
contents: the first is higher than a procession, than in the second, the

File with the first department’s scientific report: second procession will get resultant selection.

5 Conclusion

1.2. Articles in foreign journals included in scientomelric databases

1. Shakhoyska N. Algebraic system of data space International Journal of Science and

Technology Education Research Vol 4(2), pp. 30 - 37, February 2013; 1.There is introduced consolidated datawarehouse
http://www.academicjournals.org/ITSTER/PDF/pdf2013/Feb/Schakhovska.pdf . .
_ _ o o _ model as an improved model of the uncertainty
i paaerence. Procecdings ( in the p in sclentometric relation. It is simulated the physical object — a
2 Aniclesin professional journals Uraine: datawarehouse, which one indicating it attributes with
1. Shakhovska NB Model consolidated data and their processing under conditions of Clear and undef”’]ed Values — to reduce uncerta”‘]ty and
uncertainty, Computer Science and Information Technology, Ne715, 2013. - S.203-213 . . . . .
2. Shathovska NB The method of transformation of algebraic operations of the "data taking into account the existence of public confidence
space” in the real model data sources, Proceedings of the National University "Lviv - . .
Polytechnic", "The Information Systems and Networks", Ne 743,2012, S.161-175 n the data source to Increase the EﬁeCtlveneSS Of
management decisions. There is analyzed the causes
Fig. 4: The first department’s scientific report of uncertainties in storage and data spaces. Among
them are highlighted: the uncertainty in the scheme of
the mediator; uncertain schema mapping, data
File with the second department’s scientific report: uncertainty consolidated data repository.
And we have such database schema of scientific 2.1t is improved operations over the relation with
department: indeterminacy for the purpose of their application in
As result we have two similar tuples with information datawarehouse with the consolidated data that allowed
about same publication: realizing unary operations of data space.
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Table 1: The result of data integration

Author

Title

Publisher

Source|

Trust

Shakhovskal
N.

The

method of
transformatior
of algebraic
operations
of the "data
space” in the
real model
data sources

Lviv  Polytechnic
National
University

DB1

0,7

Shakhovskal
N.

The

method of
transformatior
of algebraic
operations
of the "data
space” in the
real model

data sources

Proceedings of
the National
University "Lviv
Polytechnic”

Text32

0,4

3.A method for reducing the indeterminacy of data
available in the repository of consolidated data as a
basis for further evaluation of the quality of

consolidated data.

4.Considered methods are useful also for decision
it provides a search for
characteristics
consolidated data repository. Such dependence should
be considered when making decisions on the basis of

making, as

relationships  between

consolidated data.
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