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Language - Defined Selectiom of Data

RNDr. Jana TalaSovéd, Prerov Machinery

1o The basic ides

The present paper deals with a proposal of user-oriented
program realization of access to database, The &access is based
on applicetion of the essential meens of the fuzzy-set theory
to the computer representation of data selection criteria
formulated in & natural language. The proposed &approach could
be utilized e.g. for providing informatieon of eny management
subsystem state from the central company database according
to the individual requirements of managers.

The paper aims at creating such & program cemmunicationm
with the datebase which would be as natural a8 possible for
the user, and which would ensure correspondence between his
requirement and the computer'o response. At the same time, the
proposed solutiom emphasizes simplicity of such a program,

If the user does not only require particular date items
from the database, but on the contrary, information about the
state of a certein set of objects, his requirement is not at
first in the form of a set of mathematicel~logical conditions
(28 most of the databgse commumicatien systems require), but
it is essentially in the form of an uncertainm criteriom in a
natural languege. For the user, his natural language is the
most effective means of communication; its use in communicating
with the database requires, however, that the user must first
"teach" the computer his way of expressing himself,

The proposed solution is based on the idea that each user
approaches the data stored in the database on the basis of a
small number of relatively stable viewpoints of which each caa
be expressed by a data fuzgzy filter (DFF), i.e. by & system of
fuzzy sets and operatiomns defined on them which represants the
user ‘s verbel requirements. It is typical for DFF°’s that
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they have varying transmittance which reflects partial
variability of the user s requirements which cen necessitate
a more accurate selection criterion or & change in the
required detailmness of data. The form of DFF is created
according to the concrete requirements of the useronly

when he starts selecting data.

2. Realization of the solution
2.1, Defipition_of data_fuzzy filters

The user can create DFF either with the help of a
systems analyst or of a special interactive program. In
both cases, the following procedure can be applied:

a) DFF is identified, i.e. its naming unit is chosen and
correspondence is found between the aim of the query and
the possibilities of the database.

b) The type of observed objects is delimitated
(e.g. "Erections").

¢) The importance is defined of information items related
to the observed objects. Their grade of membership in the
fuzzy set "Importance" is verbalized; the user relates
the item names to quelities such as "absolutely necesasary
information" (Grade 1), ... "unimportant information"
(Grade C.1). Unrelated items are considered to be of zero
grade of membership.

d) Simple language criteria are defined for the selected
information items. These criteria are represented by means
of fuzzy sets. E.g., for item "Scheduled dead-line of
erection”, it is possible to define a fuzzy criterien
*"Erection to be completed soon".

e) From simple fuzzy and interval or poimt-defiped criteria,
aggregated criteria are created with the help of logical
words "and™, "or", "either-or", "no". The process of
aggregation is modelled by operations with fuzzy sets.
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These criteria are given suitable namimg units. E.g.,
criterion "Importamt erectioms with threatened dead-line"
can represeat “Erections with high costs", "rather big",
those which "should be completed soen" and in which

"a substantial part of costs remains to be spent”,

The creatiom of DFF represents the most difficult part
of the user’s job. It is, hewever, more or less a single
action whose realizatiom makes routine communication with
the database substantislly easier,

20 2. The selection of data

The definition of DFF contains the user’s global view
of the particular set of ebjects. The filtratior of data
itself is realized by means of a general program which
activates the required DFF on the one hand, and om the
other it serves to accurate delimitatiom of its transmittance.
The program is run in the following way:

a) After the user logs in, he is preseated a menu of DFF’s
defined by him, and the selected filter is activated.

b) From the menu of the aggregated criteria of the appropriate
DFF, the user selects the required criteriom. He can make
it more accurate with the help of fuszy criteria of a
lower lever or by means of the interval or point cenditiom
for some informetiom item.

¢) Them the user defines the selectiom semsitivity limit,
i.e. he determins the minimum degree of satisfying the
complete selection criteriom; whem this is achieved,
the object in question is selected. Also this limit can
be defined using the lenguage scale., E.g. "Prevailing
fulfilling of the complete criterion" can be required,

d) In the end it is necessary to determine the degree of
detail of informatiom about the selected objects. Inm
accordance with the importance of items defined
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in the given DFF it is possible to require "only
absolutely necessary information™ or “also unimportant
information”, At the same time, it is possible to
require any particular item of non-zero importance,

If the selection process is to satisfy the user as
much as possible, it is necessary to find a&an optimum
proportion betweem the number of aggregated criteria (the
user should not lose his accurate idea of their contents)
and the necessity of meking the selectiom criteria more
accurste. It is slso necessary to meintain a reasenable
level of detail when creating the language scales.

3. Advantages of applying DFF’s to selection algorithms

A natursl language is, from the user’s viewpoint, am
ideal means of communication with the database; from the
viewpoint of the computer, however, the direct comprehension
of the text represents a very difficult problem. Data
selection based on the application of DFF’s enables the
computer to understand a verbaliged query if it has once
been explained to it. Thus it maintains certain advantages
of languege communication, with minimum claims to both the
programmer and user,

On the bazis of experience, DFF can be constantly
improved, perfected, and adapted to altered requirements,
In fact, it represents & certain basis of knowledge of the
particular user applied to evsasluating information about certain
objects. This can be made effective use of at the absence of
the particular person or when repkacing him by someone else,

DFF ‘s need not be only created for individuel managers.
They can also serve to whole groups of workers of similar
profession, and the individuel different requirements can be
applied when using the DFF itself.
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