
MTA SZTAKI Közlemények/39 p. 5-26.

DEFINING A CONNECTION FUNCTION AS A BASE FOR A USER INTERFACE

TO A RELATIONAL DATABASE

Zh. S. ANGELOV

"Interprograma"
P.o.b. 795 

1000 Sofia, Bulgaria

I n t r O d U C t 1 О П

The rnide p ro life ra t io n  of computers in  information serv ic ing 
puts formard the problem fo r the development of user in terfaces 
( UI ) ,  l .e .  the methods fo r the mapping o f queries, formulated 
in terms of the problem area in to  queries, formulated in  terms 
of the system s to ring  and maintaining data. Such a problem 

arises in the development of information systems based on DBMS. 
The DBMS's used nomadays support data models, mhich o ffe r 
simple s tructures fo r  the modelling of the rea l tuorld and are 
oriented to easier physica l representation. In  order to avoid 
redundancy the designer cannot capture in the schema a l l  кпошп 

semantic re la tio nsh ips  from the problem area mhen modelling 

w ith the help of these s tructu res. The end-user, mho is  not a 
s p e c ia lis t in  data processing but is  a s p e c ia lis t in the 
problem area and knorns these re la tio nsh ips  m il l probably use 
them form ulating h is  queries. A problem area mith a given 
semantics mhich is  knomn to any end-user can often be modelled 

in d iffe re n t mays, fo r  example depending on the frequency of
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queries to DBMS. Therefore uie need а шау fo r mapping the user 
view about the pa rt of the modelled area in to  operations over 
the structures o f the stored data. One p o s s ib il i ty  is  to define 

a connection function . This function is  a mapping of the 
database sta te in to  re la tio n s  over sets of the problem area 
terms. Ue can say that the connection function has as i t s  
values the usual user views. But user views in DBMS must be 

defined in advance for any set of a ttribu tes»  while the 
connection function» once defined» gives us a way to compute 

these views fo r any subset of problem area terms.

This paper discusses the assumptions under which a 
connection function  can be defined. I t s  properties and the way 
fo r i t s  d e f in it io n  are also discussed. An algorithm , based on 

the connection function fo r the development of UI, is  proposed.

Assumpt1ons

The proposed approch fo r bu ild ing  an end-user in te rface  
assumes that the a ttr ib u te s  carry the whole semantics of the 
problem area and that the re la t io n a l schemes are constructed 
taking into consideration inform ation processes and are not 

uniquely determined by the dlven problem area. Hence, from user 
po in t of view the data describ ing the problem area are stored 

in a single re la t io n  over the set of a l l  a ttr ib u te s . This is  
the so called un iversa l re la t io n  (UR).

In  order to ensure the adequacy of the idea of UR existence 
and the p o s s ib il i ty  of i t s  automatical malntalnance the 
database schema should possess some properties. For th is  reason
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In the rnorks adopting UR approch some assumptions about the 

database scheme are made [АП985, Ang86b, FMU82, MRU83* MUV84, 

Men84, 0sb79» Roz83, 5аэ83. UL 1831.

The f i r s t  basic assumption, mhich a l l  authors accept, is :

Assumption 1. 'Universal Relation Scheme Assumption' (URSA). 

Any a ttr ib u te  in U corresponds to the same class of e n t it le s  
mherever i t  appears.

Most of the authors understand under th is  assumption the 

fac t tha t any a ttr ib u te  plays only one ro le . For example, 

NUMBER cannot re fe r to the number o f children and to the 

department number of an employee.

The next assumption discusses the connection атопэ the 9iven 
set of a ttr ib u te s  Xcu. In  order to be able to bind together 

re la tio n s  au tom atica lly , i .e .  to bind together d iffe re n t 
a ttr ib u te s  there should be set up a basic semantic re la tio nsh ip  
in the scheme. The user should have in mind the same 
re la tio n sh ip  tohen th inking about the a ttr ib u te s  of the given 
problem area.

Assumption 2. 'Relationship Uniqueness Assumption' (RUA). 
Let Xcu. There e x is ts  only one basic semantical re la tio n sh ip  
among the a ttr ib u te s  X. The user means th is  unique re la tio n sh ip  
(denoted [X]) uihen ta lk ing  about the a ttr ib u te s  X as a uihole.

The re la tio n sh ip  betuieen the a ttr ib u te s  in 
X-(TEACHER,STUDENT) is  an example of the uniqueness of the
basic semantic re la tio n sh ip . Speakln9 about a teacher and a
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student together, f i r s t  of a l l  ше have in mind tha t 'The 
teacher teaches the s tuden t'.

Let us consider an example taken from [IÍU83] and fa ir ly  

often used in  cases uihen the adequacy of one or another 
formalism, describ ing semantic re la tio n sh ip  among a ttr ib u te s  is  

discussed [Ang86a,D'ANS83, MRU83, HU83, Roz83i.

Example 1. Let us consider a banking database. The

a ttrib u te s  are BNK ( bank ) ,  ACC ( account ) ,  L ( loan ) ,  C 

( customer ) ,  AMT ( loan amount ) ,  BAL ( account balance ) and 

ADR ( customer address ) ,  i . e .  U-iBNK,ACC,L,C,AHT,BAL,ADR}. Let 
the database scheme be D-iR1,R2» ... ,R 7i » rnhere the re la tio n a l

schemes are respective ly R -j-iC .L i, R2-iC,ACCi, R3-iC,A0Ri,

R4-{AMT,LK R5-{L,BN«}, Rg- fBNK * ACC} и Ry-iACC,BALi. The

hypergraph of the database scheme is  depicted on f ig . 1 . □

I f  X1 - fC,ACC>, then [X-j] means 'The customers own accounts'.

I f  X2-iC,ACC,BNKi, then [X21 means ' The customers ошп accounts

at the hanks* . S im ila rly  fo r X3-iC ,L,BNKi, [X3i means

"ThP custnmers have taken out Loans from the hanks' ,  i f  ше 

consider Х4-{С ,В Ш , then under [X4i ше must understand

*ThP customers are served a t the banks' or ' The hanks serve 

thp customers' .  F in a lly , i f  X^-iAC C ^i, then [X5I - 0 , because

there is  no basic semantic re la tio n sh ip  ( The re la tio n sh ip  is  

neither 'th e  loans and accounts a t one and the same bank', nor 

"the loans and accounts o f one and the same customer' ) .
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Fig. 1. The banking database scheme

Let us consider a9ain the set X- iC»BNKi. I f  ше connect the 
a ttr ib u te s  C and BNK ( see f ig .1 .  ) the access path can pass 
through the a ttr ib u te  ACC ( i .e .  the customers ouin accounts a t 
the 9iven banks, so they are served by them ) or pass through 
the a ttr ib u te  L ( i . e .  the customers have taken out loans from 
the 9iven banks, so they are a9ain served by them ) .  In  th is  
case tiuo access paths are possible but both have the same 
'f la v o r ' ( the customers are served by the bahks ) .

The p o s s ib ility  to connect a ttr ib u te s  through more then one 
path arises uihen the database scheme is  c y c lic  as the one in 

example 1. In th is  case the database scheme must s a t is fy  the 
fo llom in9 assumption:

Assumption 3. 'One Flavor Assumption' (OFA). A l l  access 

paths used to compute the connection on X represent the same 
'f la v o r ' of the re la tio nsh ip  among the a ttr ib u te s  in  X.
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Connection function and 1ts 
properties

In  the res t o f the paper ше sha tl denote uiith U the set of 
a l l  terms ( ca lled  a ttr ib u te s  ) of the modelled area. This is  

the so called universe of the database. Following assumption 2 
there exists an unique semantic re la tio n sh ip  among the 

a ttr ib u te s  of the set Xcu. This re la tio n sh ip  defines a 
function. The function value is  a re la tio n  over X.

Definition 1. Let Xcu and R(X) is  the set of a l t  re la tio n s  

over X. A function [X] (d) is  a connection function i f i t  maps 
the database s ta te  d to the set R (X ). ( Ue w i l l  omit (d) and 
denote only w ith [Xi the value of the connection function . The 
functional [ . ]  maps a subset o f U to a function from database 

states to re la tio n s  over tha t subset. )

The connection function is  named also simply 'connection' 
[FMU82] and 'window fun c tion ' or 'window' [MRU83].

The use of the connection function has some e ffe c ts  which 
lead to the requirement tha t the connection function should 
possess ce rta in  properties. Such a property is  the sa tis fa c tio n  

of the containment condition.

Definition 2. [MRU83] The connection function U  s a tis f ie s  
the containment condition i f  the inc lus ion  X cycu  implies 

* x [Y] c  [X i.

In other words the fo llow ing p r in c ip le  must be re fle c ted  in
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the connection function : Uhen one speaks In general
( considering only a feu a ttr ib u te s  ) one re fe rs  to more 
objects than mhen specify ing more d e ta ils  ( i .e .  mhen one Is 
Interested In more a ttr ib u te s  ) .

Let us consider the database from example 1. The containment 
condition implies the fa c t: “The customers served at the banks 
as a mho le" are not less than " the customers mho omn accounts 

at the banks" ( i .e .  я (C»BNKt [ ^»L.BNKl 1 c  [ {C.BNKi Ï ) .

Uhen asking fo r some data the end-user expects to re trie ve  
the data mhich has been inserted, I .e .  I f  the user has added a 

tuple i  to a stored re la tio n  r(R) then the value of the 
connection function fo r the set R must contain such a tuple i .  
In  other mords the connection function must provide v is ib i l i t y  
of a l l  tuples stored In the database. This property is called 
" fa ith fu ln e s s ".

D e fin itio n  3. [MRU83] The connection function is  f a i t h f u l  
( possesses the property fa ith fu ln e s s  ) i f  r(R) = [R] holds fo r 

any re la t io n a l scheme R<=u and any database state d.

This means that the connection function must ne ither hide 
tuples nor add any. Therefore me have to e x p l ic i t ly  store in 
the database a l l  knomn fac ts . Такшэ in to  consideration the 
trend to Introduce deductive ca p a b ilit ie s  in DBMS, a more 
r e a l is t ic  d e f in it io n  of th is  property may be r (R )c [R ],
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Approaches to the d e f in i t io n  of 
the connection function

A ll кпошп methods fo r the d e fin it io n  of a connection 
function include Joins of the stored re la tio n s . Relations are 

the minimal ob jects which can be updated. Therefore the 
re la tio n a l schemes can be ca lle d  update structures. These are 

the base fo r the conection function d e f in it io n .  Following the 
fa c t that a 'good' connection function must s a t is fy  the 
containment cond ition  and is  a monotonously decreasing function 

ше can construct for any d e f in it io n  method a special kind of 
structures -  re tr ie v a l structures. These structures are sets 

o f a ttr ib u te s .

D e fin ition  4 . The set o f a ttr ib u te s  X^u is  a re tr ie v a l 
s tructure i f  there ex is ts  a database s ta te  such tha t the 
connection function  value is  not the empty set ( [X ]# e  ) and 
the extension o f X with any other a ttr ib u te  A*U-X does not have 
th is  property ( l .e .  [Xu <A>] = 0 ) .

As the re t r ie v a l s truc tu re  coincides w ith  the union of some 

of the update structures we can consider the re tr ie v a l 
structures as sets of update s tructures.

The re t r ie v a l s tructure semantically corresponds to one of 

the possible aspects of the basic semantic re la tio n sh ip . Thus 
the d e f in it io n  of the connection function can be formulated as 

follows:

D e fin itio n  5. Let V-iR., ,R2»...»Rni is  the set of the update
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structures and IMS., ,S2* . . . ,S m} is  the set o f re tr ie v a l 

s truc tu res , inhere 5jc v .  Then the connection function is

[X]“ US*U,X<=attr(S) *X(t><R<V,R<S r (R)) ' 
inhere a ttr  (5) - Ur^sR.

Therefore, the may of constuctin9 the re tr ie v a l structures 
is  s ig n if ic a n t fo r the connection function d e f in it io n .  There 

e x is t tino approaches of usin9 ( i .e .  constructing ) the 
re tr ie v a l s truc tu res :

-  the s tructures are not e x p lic it ly  9iven and have to be 
constructed from the database scheme usin9 some add itiona l 
inform ation as functiona l dependencies ( fo r example, b u ild in 9 

'lo ss le ss  J o in s ',  in p a rt ic u la r  'extension Jo ins ' ) ;
-  the s tructures are e x p lic it ly  given, i .e .  a set of nem 

structures is  added to the database scheme (fo r example 

'maximal o b je c ts ' in System/U or 'o b je c ts ' in PIQUE ) .

The n o n e xp lic itly  defined re tr ie v a l structures are based on 

one or more classes of data dependencies ( mainly functional 
ones ) .  As a consequence i f  the modelled area is  more complex 
and i ts  semantics cannot be described usin9 these kinds of 

dependences, me cannot obtain an adequate connection function 
d e f in it io n . This gives us confidence to claim that the e x p lic it  

d e f in it io n  9ives be tte r re s u lts .

The e x p l ic i t  d e fin it io n  ra ises some problems too. I t  is  not 
absolutely c lear horn to create the re tr ie v a l s truc tu re s . Ue can 

use some algorithms to construct possible r e t r iv a l s tructures, 
but sometimes the obtained structures may be not very good. The
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example in [KKFGU84] shews tha t l i t t l e  changes in the modelled 
area can imply essentia l reconstruction in  the set of re tr ie v a l 

s tructures.

These d i f f ic u l t ie s  shorn that the database scheme and 

in te g r ity  constra in ts are not s u f f ic ie n t  fo r the adequate 
d e fin it io n  of re tr ie v a l s tructures luhich are used in UI. This 

is a consequence of the loss of some inform ation in the process 
of the mapping the conceptual model o f the problem area to 

model supported by the DBMS. A ll proposed methods discuss the 
creation of re tr ie v a l s tructures a fte r  de fin ing  the database 
scheme, i.e .  a fte r  de fin ing the update s truc tu re s . The process 
is  depicted on f ig . 2. Thus the may in rnhich the database scheme

F ig .2. Mapping the models in  the database scheme design process 

is  obtained, is  lo s t. I f  me ( in a semantic or a conceptual
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model ) define f i r s t  the re tr ie v a l structures and a fte r that 
map them onto the update s truc tu res , then ше autom atically 
obtain a d e f in it io n  of a connection function. In  th is  may the 
last mapping in f i9 .2 .  may be removed and me have the chance to 
capture more meaning. This approach is  follomed in tAng86a, 

АП986Ы . The re tr ie v a l s tructures are constructed using the 
aggregation hierarchy.

An algorithm for an user 
in te r fa c e  -to a DBMS * supporting  
an un iversa l re la t io n  
as an user vleuu

The query language used by the end user has to provide the 

follom ing tmo c a p a b ilit ie s :
-  explanation of the target a ttr ib u te s ;
-  sp e c ifica tio n  of the conditions mhlch the ta rge t data must 

s a tis fy .
I f  the query Ian9ua9e is  intended to free the user from the 
lo g ica l navigation then i t  obeys the folloming p r in c ip le : The 
sentences o f that language cannot include any s tru c tu re  re la ted 

to data storage d e ta ils . In s ta n tia tin g  th is  p r in c ip le  in the 
re la t io n a l data model me obtain the assertion tha t the query 
1ап9иаэе cannot Include any re la tio n  names. Thus a query may 

consist only of a ttr ib u te  names and the may they are re la ted . 
In  th is  case the user uiants to e x tra c t Information from a viem. 

This viem must Include a l l  a ttr ib u te s  mentioned in the query 
and i t  can be calculated usin9 a connection func tion . In th is  
may fo r any query me can Juxtapose a value of the connection 
function fo r the set o f a ttr ib u te s  mentioned in th a t query. The
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tuples luhich conta in  the Information of in te re s t are атопэ the 

tuples of the connection function . The former can be extracted 
throu9h testing uihich of the la t te r  s a tis fy  the conditions in 

the query.

In  almost every knouin system» based on the un iversa l 
re la t io n  scheme» the query processing is  separated in to  tmo 

steps [Апэ86Ь, KKFGU84» MR585» MRU83, MUV84] :
a) binding ( i . e .  user vleui creation ) .  I t  consists of the

construction of the connection function [X] fo r the set X of 

a ttr ib u te s  mentioned in the query;
b) evaluation ( i .e .  target data e x t ra c t io n ) .  Uhatever 

operations must be applied to ansuier the query» are then 

applied to [X ].

The f o l loming example il lu s tra te s  these tmo staps.

Example 2. Let us consider the database from example 1 and 
le t d be a database sta te . Let the connection function [Xi be 
defined as a p ro je c tio n  of Joins of re la tio n s  uiith re la t io n a l 

schemes covering the set of a ttr ib u te s  X» i .e .
[X] - * x ( x  R<Hr (R) ) » inhere X ca ttr(M ) and г  (R) id . I f  the user

query is 'Find a l l  accnunt balances of the customer named
'A nge lov", then the ansuier can be contructed in  the afore said 
tinó steps. The f i r s t  step is  the binding o f the a ttr ib u te s  
mentioned in the query, namely iBAL,C). In  other mords, me 

b u ild  an expression uihose value gives the value of the 
connection func tion  for {BAL,D. According to the above
d e fin it io n  the expression is  HBAL,C}]-^{BALfCj (r(R2) * г (Ry)) .

The second step should re f le c t the fact tha t the user mould.
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lik e  to re tr ie v e  Information re fe rr in g  to the customer named 

'An9e lov ' on ly. Therefore me have to use the se lection 
operation over П В А Ь С М .  F in a lly , the ansmer to the user 

query is  the value of the expression

6C-'An9e tov,Jt i BAL.C } <r(R2) *>r (R?)) □

Setting up the construction of a connection as a f i r s t  step 
alloms us to tes t ea s ily  пеш ideas fo r the bu ild ing  of the 
connection function ( as in [Апэ86Ы ) .  Ue mould lik e  to stress 
that th is  9ives also the opportunity to use d iffe re n t 
algorithms depending on the ava ilab le  add itiona l Information. 
ВеЮш me m i l l  describe a generalized algorithm fo r an user 
in te rface to a RDBMS ( mithout tak ln9 in to  consideration the 

type of the add itiona l information ) .  This algorithm alloms the 
user to viem the data in the database as stored in to  one unique 

re la tio n . But f i r s t ly  le t us name some of the sets and 
re la tio n s , mhlch mi l l  be used la te r: MENSET mi l l  denote the set 

of a l l  a ttr ib u te s  mentioned in the query, AN55ET -  the set of 
the target a ttr ib u te s  and RETSTRj -  the set o f re la tio n a l

schemes included in a 9iven re tr ie v a l s truc tu re . RETSTR5ET is  
the set of a l l  sets RETSTRj mhlch cover HENSET. The re la tio n  of

the user viem mi l l  be denoted by i lndoœ and the ansmer m i l l  

be received in the re la tio n  ansmer.  mindom is  a re la tio n  
over MENSET and ansmer is  a re la t io n  over ANSSET. Let cond 
be the condition formulated in the 9 iven query. As a query 
Ian9ua9e me can assume a m odification of SQL according to the 

p rin c ip le  stated above, l . e .  only the use of a ttr ib u te  names is  

perm itted.

Algorithm 1. Construction of the ansmer to a query to a
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system, supporting an universal re la t io n .

Input: fin user query specified  in  'm od ified ' SQL.
Output: The re la t io n  a n s w e r  which is  the answer to the 

user query or a message fo r the 'meaninglessness' of the query 
i f  the set MENSET is  unconnected.

Method:

1. Extract the names of a l l  the a ttr ib u te s  mentioned in  the 
user query, thus constructing the set MENSET. Extract the names 
of the target a ttr ib u te s  and construct the set ANSSET. 
Construct the expression c o n d .

2. Find a l l  re tr ie v a l s tructu res RETSTRj covering the set

MENSET ( l.e .  MENSETcattr(RETSTRj) ) .

3. I f  there e x is ts  no re tr ie v a l s truc tu re  which covers 
MENSET ( i . e .  RETSTRSET- 0 ) ,  then output the message fo r the 

"meanln9tessness" o f the query and stop.
4. For each i reduce the re tr ie v a l s truc tu re  RETSTRj. Remove

any set RETSTRj which is  a superset fo r any other set RETSTRj.

5. For each i compute the Join of the re la tio n s  over schemes 
from RETSTRj. P ro jec t the re s u lt over MENSET and make i t s  union

wi th the temporary re la tio n  о i n d o e .

6. Remove ( using se lection ) a l t  tup les which do not 
s a tis fy  the cond ition  c o n d .

7. Project the re la tio n  w i n d o w  over ANSSET in order to 
obtain the re la t io n  a n s w e r .

Step 1 includes only pre lim inary procedures. In step 2 the 
connection function  is  formed. Here are the main d iffe rences 

amon9 the various approaches. As mentioned above, d if fe re n t 
algorithms can be used depending on the ava ilab le  in form ation.
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Step 3 has a con tro l function . The procedures Included in step 
4 aim to optimize the creation of the re la tio n  o l nd o m ( the 

value of the connection f u n c t i o n ) .  Although most of the 
d e fin it io n s  of the connection function take in to  consideration 
some c r ite r ia  fo r op tim iza tion , th is  leads to loca l
optim ization on ly. Generaly, i t  is  assumed that the
optim ization is  carried out by the DBMS and not by the 
in te rface . The reduction of a re tr ie v a l s truc tu re  aims to 
remove re la tio ns  rnhlch m i l l  not change the re s u lt. The 
information of in te re s t, contained in those re la tio ns  is  
Included in to  the remaining re la tio n . In  other mords, the 

remaining re la tio n s  contain more general inform ation about the 
p a rtic u la r case. As an example le t us consider the expression

í fC,L,BNK> ] “ X lr  (R-j) м г (R-j) м г (R̂ ) м г (R^) )

( Note that the d e f in it io n  of [ . ] ,  given in example 2 ., is  used 
h e r e ) .  The re la tio n  r(R3) contains information fo r a l l  bank

customers. The a ttr ib u te  L in the set iC,L,BNK) shoms that me 
are interested only in the customers mhlch have taken out 

loans. The absence of the a ttr ib u te  ADR shoms tha t me are not 
in terested in the customers' addresses. Therefore the inclusion 
of the re la tio n  r(R3) in the evaluation of the expression mi l l

be a pure loss of time. The reduction can be performed in 
d if fe re n t mays. For example, in System/U m inim ization under 

meak equivalence is  used. A d iffe re n t method is  given be lorn, 
mhich is  a m odification of the Graham reduction. The proposed 

second part of step 4 folloms d ire c t ly  from the Join property. 
Step 5 calculates the value of the connection func tion . Step 6 

and 7 perform the second part of query processing.

I t  should be pointed out tha t step 4 is  op tion a l. I f  step 4
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is  om itted, the re s u lt m i l l  be the same but in th is  case ше 
mi l t  lose much more resources than are needed fo r the execution 
of step 4. That is  ujhy ше su99est to use Graham reduction 
algorithm . The o r ig in a l Graham algorithm [Gra803 is  intended 
fo r testing hypergraph a c y c lic ity .  For the purpose of 
optim ization ше propose a modified a lgorithm . The idea is : 
Consider the a ttr ib u te s  mentioned in the query as a goal set 

and the hypergraph, having as i t s  nodes the a ttr ib u te s  and as 
ed9es -  the re la t io n a l schemes from th is  s truc tu re . The 
algorithm removes ed9es and nodes preserving the 9oal set and 

the hyper9raph connectiv ity .

Algorithm 2. Reduction of a set of re la t io n a l schemes ai th 

respect to a goal set of a ttr ib u te s .
Input: A set of re la t io n a l schemes R  and a 9oal set of 

a ttr ib u te s  G c a t t r ( R ) .
Output: A set of re la t io n a l schemes R ' c r  ujhich mhen 

considered as a hyper9raph has the fo llo iu in9 property: for any 
ttuo elements of G , there e x is ts  a path betuieen them.

Method:
1. Let R ' - R .
2. Apply one of the fo llo iu in 9 operations as many times as 

possible over the re la t io n a l schemes in R :
a) I f  A is  not in G and is  included in  only one re la tio n a l 

scheme R|<R then remove A from Rj;

b) I f  Rj<R is  a subset o f Rj *R then remove Rj from the 

sets R ' and R .  □
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Cane Lus1on

In  the paper an approach to the development o f an user 
in te rface  Is considered. I t  is  based on the use of the 
connection function . I t  is  shomn tha t the problems a ris ing  in 
development of the III can be separated from the s p e c ific  model 
of the problem area tuhich is  used as a database scheme. The 
in troduction  of the connection function as a base fo r the UI 
makes the la tte r  independent from the manner of the rea l ujorld 
modeling. This fa c il i ta te s  the tra n s it io n  totuards the use of a 
more complex model i f  the one in use does not possess enough 

expressive рошег. There is  a price  to be paid fo r th is  freedom 
by the database adm in is tra to r. He ( or she ) has to create and 

maintain a database scheme uihich s a tis f ie s  the given 

conditions. In  the paper, such conditions are formulated and 

discussed. Such an in te rface  may serve as a uiorkbench and can 
be an usefu l too l fo r tes ting  пеш ideas in the f i e l d  of the 

automation of query ansuiering.
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DEFINING A CONNECTION FUNCTION AS A BASE FOR A USER
INTERFACE TO A RELATIONAL DATABASE

Zh. S. Angelov

Summary

In the paper an approach to the development of a user 
interface is considered. It is based on the use of 
the connection function. The introduction of the con
nection function as a base for the user interface (UI) 
makes the latter independent from the way of the real 
world modelling. There is a price to be paid for this 
freedom by the database administrator. The administrator 
has to create and maintain a database scheme which satis
fies the given conditions. In the paper such conditions 
are formulated and discussed. Such an interface may serve 
as a workbench and can be a useful tool for testing new 
ideas in the field of the automation of query answering.



25

KAPCSOLATFÜGGVÉNYEN ALAPULÓ FELHASZNÁLÓI INTERFACE 
RELÁCIÓS ADATBÁZISOKHOZ

Zh. S. Angelov

Összefoglaló

A dolgozat egy kapcsolatfüggvényen alapuló, a valós világ 
modellezésének módjától független felhasználói interface- 
szel foglalkozik. Ezt a függetlenséget természetesen nem 
adják ingyen: az adatbázis adminisztrátorának létre kell 
hoznia és karban kell tartania egy bizonyos feltételeknek 
eleget tevő sémát. A dolgozat megadja, és részletesen meg
vizsgálja ezeket a feltételeket. Az interface az automati
zált lekérdező rendszer területén az uj ötletek kipróbálá
sának hasznos eszköze lehet.
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