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Fuezzy Relational DB and its Application to Fxpert System

Yang Yun
Tlept. of Tomputer, Beijing Inst. of Aeronautics & Astronautics, PRC

[n this extended abstract, fuzzy data representation and query are discribed,

A approack of fuzzy DB to support expert consultation system is expressed, The

feotures,  scheme and  syntax of fuzzy relational algebraic tanguage FABASE are
! iven here

Pata reprrventation

There are three types of fuzzy data in fuzzy relational DB(FRDB), chararter

1

CAiserete and finite), numerica! data and nutt vatue(Unknown represents existing,
Pndefined not exivting and NUIL not knowing whether it evists or not), ingleton
weoa usperial case,

fhararter data is the mostly used data in FRDB, se it is neressary to he
vepvesented powerfully, There are sementic relations between and in data

Numerical data ix ordered by itself,

Nult value is attached to two above-mentioned data, it is important to
Aistinet it. The process of null value is almost the same with other papers
disousaed,

There are two levels to represent data, they are external (logiral) and
internal (physicald ones Fxternal tevel data is just Like natural tanguage,
whicrh ran be easily used and understood by wsers, while internal tevel data ran
be processed by computer. In internal level, we use 4-tuplesCe.q. (19,21,1, 1)
presents fuzzy data "ahout-20") to present numerical data(which measured hy
Prapezoidal possibitity distributions) and new relations to present character
dita Csubsets,  which measured by similarity relations). Two levels data is
squivalent and must have a converter,

In ane rharacter data, there exists sementic relationship among elements of
the subset such as exclusive OR restriction ete. This kind of relationship is
viery geaeral in real world, AUl these we have discussed.

Now an example is given,

Externat tevel representation of the relation, PFRSON,

ame soe sath seore chitd name rloth color
A R 75 Al NULL
B 20 about-30 {B1,B2,B31<=2) red
r 15-40] Undefined (01,02, 03122} {vettow, blue}

Unknown  rather-good {Di, D2 -1} {red, blue)

tn the retation PERSON, surh as {C1,02, 072} indirates € has a! least two
2y chitdren Cname 1,02 or £3), {yvellow, blue} means C’s cloth-color may he
setlow or hlue ele. O rourse these sementic relations in data have many kinds
and oniy part of them is discribed here.

Corresponding to the external level data of relation PERSON, its internal
on» is shown as follows, Character null value and singleton can he identified hy
an 10 Ce g "¥"), other character data rcan he presented by new relations and
nnecical data can he presented hy 4-tuples.

Tnternal tevel representation of the relation, PERSON,
nawe aged ageB age 4 age-$, mathA mathB ma’th—{l math—ﬂ, chitd-name cloth-colur

YNULL

YA 24 15 3 3 T 75 i B YA

B 0 i 78 82 s 2 Brhitd Yeed
Yr 740 0 0 1 1 9 1 Cehitd Celoth
LI i 5 15 5 ;

Dehitd Drioth
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Query

In relational algebraic manipulations, wunion, set difference, Cartesian
product, projection and selection(which are completeness) are discussed It is
more pentinent and suitful to use similarity relation measure in character data
and possibility distribution measure in numerical data, The definition of
similarity relation given by Zadeh is too strong. In practical use the weaker
similarity relation or even proximity relation may be enough.

Set difference and union
The main difference of these two manipulations between FRDB and RDB is the
definition of redundancy. The threshold is used and the formulae are omitted.

Cartesian product and projection
These two manipulations in FRDB is almost the same to that in RDB,

Selection
Selection manipulation plays the core role in relational algebra query.
Fuzzy data and comparators in query statement are also considered, In fact, at
tast it is always the comparision between two data. The measure formulae of
character and numerical data are also omitted here, Because of the varieties of
fuzzy data and comparators, interactive system is more effective and easily used
than compiler one.

Application to Expert Consultation System(ES)

Rute-based ES take an important role in ES, While in fact, DB can support
rule of ES, and fact can be stored in tuple directly. It must be mentioned that
the representation ahility of FRDB is very powerful, esp. fuzzy information,
which is widely used in ES.

Under the prevailing circumstances, ES consultation level is higher than DB
query level When knowledge already has been in FRDB. the ES consultation result
can be given by FRDB query. Theoretically speaking, it is obvious that we only
need a translator which converts ES consultation to FRDB queries and get result.

a Ser1es of FRDB queries
ES consultation frqnslator

s;‘-.________, query results

There are two ways to apply FRDB to ES. One way is that when FRDB exists, to
expand interface of FRDB into ES consultation level is simple (i.e. to develop a
translator) and it can given expert level consultation., The other way is that
when an ES needs to be developed, fuzzy relational DBMS can be used to create a
FRDB and then develop a transtator, that is ES has already been generated.

Fuzzy Relational Aigebraic Language FdBASE

FdBASE is based on dBASE, FdBASE uses data in conventional RDB but improves
the query interface of RDB thoroughly. FABASE can deal with fuzzy comparator and
fuzzy constant, Its efficiency is satisfied and its syntax is shown in appendix.

Two main points of FDB are data representation and query, the second one is
discussed here. It is important to spread up the use of FRDB, so some work of
query interface has been done. Because of the popularity of dBASE, FdBASE is
implemented at first. The interface of FABASE is very friendly(in some exiension

just Like the opinion of QBE)and the spirit of FDB can be easily feeled by users.

The input of query is system—directed, According to data (RDB) used now, it is
obvious that some data measures must be simplified, such as the numerical fuzzy
constant, which is now represented by rectangle (not trapezoid) etc,
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There are several features in FdABASE,

tr0 T van dest with fuzzy condition and hae iptelligence in some extensi
cry, T b ipteractiveCany non-professional wser can use it without ha:¢grvhud}.
P IR

Pe 11 atlt dBASE commands can be used(it’s useful to sperialist),
212 At fazzy  comparators and constants ran be defined by vwers themee! (.
nre ﬂﬂf'nﬂﬂ in system,

il

fi

nse of evisting resourees amd it can be developed and widely

cfa, The furzy comparators and canstants may be appended step hy step.
Tha main menn of FABASE 1w foltowing,

WELCOME TO USF FDBASE (163
MAIN MENT

n .. end query 1 ... twn relations intersection
oo, two rolations minus 3 two relations union
... prajection T ... two relations product
L., setect-projection 7 ... select-join-projection
¢ .. ABASE command
vattting €009
uatep relation 7-- indev (key is relation named

|~
T~

¢ yelations reference relﬁfxnn strurture relation
fuzzy comparatar damain hase <et or simitarity
relation fuzzy constant ratatinn relation

RELATTON STRUCTURE

ERRETITIE [
catem relation Zrelation name, reference relation, structure relation)
cofaren. e celation Cattribute name, fuzzy comparator relation, domain
hase set or fuzzy ronstant retation, similarity
relation)
strgetieve relation (attribute name, attribute type, . )
vnmerical Turvy comparator relation (f comparalor name, nreci o
vompwrafnr scope comparator, cooped
chavac ey fyury comparator retalice Cfuzyy comparator name, similari!y
romparatnr, similarity)

Capata haoe cet ovelation L lemend

nt relation (ronstant name, low-value, high -value)
Pttt relatian Celement-1, elemrnt--2, <imilarity)

fiuzzy cans
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Appendix
_, Syntax of FABASE (EBNF)

<fuzzy relational algebra> ,,=
<relation name> <relational algebra operator> <relation name> to <relation name>[1]
| ‘project <relation name> to <relation name> attributes <attribute List>
| select from <relation name> to <relation name> [attributes <attribute tist>] [for <expression 1>]
| join <relation name>, <relation name> to <relation name> [attributes <attribute Llist>][for <expression 2>]
l<all dBASE commands>
<relational algebra operator> ,,= minus | union | intersection | product
<attribute list> , ;= <attribute name>[{,<attribute name>} ]
<expression 1> ;,= [<expression 1><logic operator>]<simple expression> | .not. <simple expression>
<logic operator> ,,= ,and, | _or,
<simple expression> ,,= <fuzzy relational expression> | <precise relational expression>[2]
<fuzzy relational expression> ,,= <attribute name><comperator>(<attribute name>» | <constant>)[3]
<comperator> ,,= <relational operator>[4] | <fuzzy comperator> [5]
<constant> ,,= <precise contant> | <fuzzy constant>[6]
<expression 2> ,,= <attribute name><comperator><attribute name | <precise relational expression>

REMARK

1]. sementic issue, two source relations must be compatible,

2]. precise relation expression is the same to that in dBASE, and its BNF is omitted here.
3]. sementic issue, left and right side of comperator must be compatible,

4]. relational operator is the same to that in dBASE and omitted.

5]. fuzzy comperator is linguistic comperator, it is pre-defined by system or self-defined by user in his use.
6]. fuzzy constant is linguistic value, its definition is just like [5].



