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New Architecture of Fuzzy Database
Management Systems

Abstract: Fuzzy relational data bases have been extensively studied in a theoretical level. Unfortunately, the repercussions of
these works on the practical plan are negligible. Medina et al. have developed a server named fuzzy SQL, supporting flexible
queries and based on a theoretic model called GEFRED. This server has been programmed in PL/SQOL language under Oracle
database management systems. To model the flexible queries and the concept of fuzzy attributes, an extension of the SQL
language named fuzzy SQL has been defined. The FSQL language extends the SOL language, to support the flexible queries,
with many fuzzy concepts. The FRDB is supposed has already been defined by the user. In this paper, we extend the work of
medina et al. to present a new architecture of fuzzy DBMS based on the GEFRED model. This architecture is based on the
concept of weak coupling with the DBMS Oracle. It permits, in particular, the description, the manipulation and the
interrogation of FRDB in FSQL language.
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1. Introduction
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2. Basic Concepts
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2.1. Definitions
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2.2. The GEFRED Model
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2.2.1. Fuzzy Attributes in GEFRED Model
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A. Fuzzy Sets as Fuzzy Values
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B. Fuzzy Degrees as Fuzzy Values
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2.2.2. Representation of Fuzzy Attributes

N "
% C 4 " &
& % %
- , wooo&
woo%
ry = . - %
( #< DAD>ED

DI5 D51 ercs,
o,

% % %




New Architecture of Fuzzy Database Management Systems

% LA % &
Kind of values Attributez in the DB for each fuzzy attribute Type 2
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SELECT * FROM Person

WHERE Hair FEQ $Fair THOLD 0.5
AND Height FGT $Tall THOLD $High;

3. Proposed Architectures for the Flexible
Querying Modeling
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3.1. The Architecture Proposed by Bosc for the
Flexible Querying Modeling
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3.3. Limits of the Existing Works
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4. Architecture Type of an FRDBMS
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5.2. Presentation of the FSQL to SQL Layer
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5.2.1. Principle of Functioning
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Begin
Cut a DDL instruction in several lines containing each
one an attribute.
Study every DDL line:
If it contains a classic attribute then
copy this line in a first file (resultl.sql)
Else
Make a very specific treatment to every fuzzy
attribute. This treatment divides in two under-
treatments.

a) Treatment in DB: translate the command that
concerns the DB and copy it in the file
(resultl.sql)

b) Treatment in FMB: provide a script writes in
the file (result2.sql), containing the formation
in the FMB concerning the fuzzy attributes and
the objects defined on them.

End
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Input: Source FSQL Script (SFS)
Output: Target SOL Script (TSS)

Begin
To create the FMB tables.
Foreach attribute A of SF'S do
If A remains classic then
no modification in its definition;
Else /* This treatment is divided in two under-
treatments. in the DB and in the FMB */
Modify the tables structure of the DB
according to the fuzzy attribute representation.
Switch (type of A)
Case FTYPEI:
A remains unchanged.
Case FTYPE2:
Create 5 attributes with the same name of A;
Concatenate the first one with the letter 'T" (AT);
Concatenate the others ones respectively with 1,
2,3and 4 (A1, ..., A4);
Case FTYPE3 and FTYPE4:
Create 2n+1 attributes with the same name of A ;
/* n=maximum number of data for the values of A,
(by default n=1) */
Concatenate the first one with the letter 'T’ (AT);
Foreach pair of the remaining attributes (2n) do
Cconcatenate the first attribute with Pi;
Concatenate the other with i; /*(1 <i <n)*/
/*(AP1, Al, ..., APn, An) */
Update the FMB tables with the attribute
information, including its fuzzy objectslike
linguistic labels, similarity relations (only for
FTYPE3), fuzzy quantifiers, etc.
End

5.2.3. FSQL_TO_SQL layer Interface
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FEX

GREATE TABLE EMPLOYEE{
MATRICULATE# UARCHAR{4) HOT HUL
NAME UARCHAR(28) HOT HULL,
SURMAME UARCHAR(28) NOT MULL,
ADDRESS UARCHAR({48) NOT MULL,
EXPERIENGE FTYPE2(2,5) HUMBER{2) DEFAULT UNKNOWM HOT MHULL,
SALARY FTYPE1(18,58) NUMBER{7) NOT HNULL,

PRODUCTIVITY FTYPE3(1) NOT NULL,

PRIMARY KEY (MATRICULATE#));

translate FSQL query

Ln ILng ~ [zEemm

Al

lela] | e PAsMEA alvl

--Treatment in DB

CREATE TABLE EMPLOYEE(

MATRICULATE® UARCHAR(4) NOT HULL,

HAME UARCHAR(28) HOT HNULL,

SURNAME UARCHAR(28) NOT HNULL,

ADDRESS UARCHAR(48) HOT MULL,
EXPERIENCET NUMBER(1) DEFAULT 8 NOT NULL
CHECK (ESPERIENCET BETWEEN @ AND 7),
EXPERIENCE1 NUMBER(2),

EXPERIENCE2 NUMBER(2),

EXPERIENCE3 NUMBER{2),

EXPERIENCEY4 NUMBER(2),

SALARY NUMBER(7) NOT NULL,
PRODUCTIVITYT HUMBER{1) HNOT MNULL

FsoL_To_sqL  [X]

.. End of branslation ...

CHECK (PRODUCTIUITYT BETHWEEN O AND &),
PRODUCTIVITYP1 NUMBER(3,2),
PRODUCTIVITY1 HUMBER(3),

PRINARY KEY (MATRICULATEH));

--Treatment in FHB

INSERT into FCL values (EMPLOYEE,EXPERIENCE,2,1,USER||’.EMPLOYEE.EXPERIENCE");
INSERT into FAM values (EMPLOYEE,EXPERIENCE,2,5);
INSERT into FCL values (EMPLOYEE,SALARY,1,1,USER||’.EMPLOYEE.SALARY'};
INSERT into FAH values (EMPLOYVEE,SALARY,18,58); A
INSERT into FCL values (EMPLOYEE,PRODUCTIVUITY,3,1,USER||®.EHPLOVEE .PRODUCTIUITY'); v
Ready Lng 2:51 FM
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CREATE TABLE EMPLOYEE(

MATRICULATEH# UARCHAR({Y4) NOT HULL,

NAME VARCHAR(28) NOT MULL,

SURNAME UARCHAR{2@) HOT HNULL,

ADDRESS VARCHAR{4@) NOT HNULL,

EXPERIENGE FTYPE2(2,5) NUMBER{2) DEFAULT UNKHOWN NOT HULL,

X

The type of attribute is not valid

FSQL_TO_SQL

PRIMARY KEY (HMATRICULATE#))?

Ready ln7

6. Conclusion
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