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Abstract– The paper has considered the issue of checking the
database logical structure correctness. At the present, there are
several methods for solving this issue in the world, but to test
existing databases with different complexity in the structures, it
is used a method based on the new algorithm using a tableau.
This algorithm uses the chase method to check the join- and
functional dependencies of the databases. The assessment of
algorithm time complexity and convergence are presented in the
next part. The last part of this paper, we try to illustrate an
example by using this algorithm.
Keywords- database, algorithm, logical structure, tableau, the
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I.

INTRODUCTION

The purpose of the algorithm is to achieve a successful
checking of the right representability of relations out of
constraint set С with its projections on the relation schemes of
some database R.
At the present time, within the limits of relational
approaches in the theory of relational databases, there is a
pressing issue of the correctness checking of schemes’ logical
structure. A properly structured database has the following
advantages:
•

High request processing speed;

•

Smaller amount of taken memory;

•

Proper functioning;

•

Lack of redundancy;

•

Comprehensibility and certainty.

The checking of databases without using a tableau is also
possible through its decomposition and search for losses. For
the decomposition, it is necessary to have the full information
about the scheme of the base, in particular, all the attributes and
connections between them, and about existing dependencies.
The processing is very labor-intensive due to the absence of
structuring in data storage. It is particularly hard in the cases of
dealing with big and difficult databases[4,5,6].
The tableau allows ignoring the content of the database. It
gives the possibility to keep all the information in a visualized
and convenient to handle format without using any extra data
or parameters.
In order to check the database, it is also possible to use the
method of representative samples. A representative sample is a
sample out of the sampled population with the distribution F(x)
representing the main features of the sampled population. The
sample (empirical) distribution function
subject to the
large range of samples, provides a good enough indication of
the sample distribution function F(x) of the original sampled
population. However, this method is also rather labor-intensive
and, just like the other statistical method, is relatively low
reliable.
The developed algorithm of checking the logical structure
of schemes is based on the usage of scheme decomposition and
the application of tableau to detect date losses.

The task of the correctness checking of the logical structure
is still open.
II.

analytically check the correctness of the structure. In cases of
difficult databases, this task becomes intractable.

THEORETICAL RESEARCH

At the present time, there are several options for tracking
the correctness of constructing the databases[1,2]. For example,
when designing the base from scratch different systems of
database management allow monitoring the structures online.
Their disadvantage is that it is impossible to analyze finished
databases[3]. There are some automated systems which allow
getting the information about the structure of such bases.
Usually, as the result of these software solutions the user gets
the information in the ER-chart form and after that, he needs to

As a result of the performed algorithm, the answer to the
question “Is the decomposition without the losses of relation
out of constraint set C into R possible” will be given.
A tableau is a tabular procedure of representing PJreflections (reflections “projection-connection”) [1,7,8,9].
A tableau reduction is a tableau that consists out of the set
of all lines of the original tableau, and none of them is absorbed
by the other lines [2,10,11,12].
The equivalence of two tableaux with the restrictions gives
us the opportunity to check the cases when PJ-reflection does
not have any losses in the constraint set.
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Two tableaux are equivalent when their reductions are the
same to within the one-to-one renaming of not distinguished
symbols [2].
The algorithm uses the method of the chase.
The method of chase is a computational method with the
help of which for a given tableau T and the dependency set C a
new tableau T* is constructed, the kind that T ≡ T*, and T* as a
relation belongs to SAT(C) which is a subset of database
scheme set, satisfying C [3,14,15,16].
With the help of the chase, the tableau is tested for
equivalence on C.
In the terms of equivalency of a tableau, for the successful
testing of discovering the dependencies in the connection the
fulfillment of the condition TR≡ cTI is needed, where TI is the
tableau consisting out of one line of distinguished variables.
The letter с means the existence of a set with all kinds of
constraints applicable to the tableau. The equivalency T1≡cT2
is true if and only if
chase c(T1) ≡ chase c(T2),
i.e. if the final tableau Т1, according to the method of the
chase, is equivalent to the final tableau Т2.
This means that it is enough for us when this condition is
fulfilled
chase c(TR) ≡ chase c(TI).
But as far as chase c(TI)=TI, then
chase c(TR) ≡ TI
Therefore, the necessary and sufficient condition of the
checking is the availability of the line of distinguished elements
in chase c(TR) [17].
Similarly, for the successful testing of discovering the
functional dependencies of X→Y kind the necessary and
sufficient condition of the checking is the availability of only
distinguished elements in the column, corresponding to the
attribute Y, the final tableau according to the method of
chase c(TR).
We outline the method of checking.
Input data:
- database scheme R;
- constraint set С.
The general scheme of the algorithm can be seen in Figure
1.

Figure 1 – The general scheme of the algorithm
Let us take a closer look at the performance of the
algorithm step by step.
At the first step, there is a correct data entry: the scheme R
and the constraint set С, which is a population of F- and Jregulations (functional and join), there is the checking of the
correctness of data entered.
At the second step of the algorithm the adaptation of input
data is in progress, i.e. the data are transformed in a way it can
be best processed, and the original tableau ТR in the scheme R
is constructed.
The third step is the performance of the chase method.
The method is as follows: for the specified Т and С F- and
J-regulations are applied, corresponding to F- and Jregulations out of С until they cause changes.
At the fourth step, there is an assessment of equivalence.
For the dependencies of the connection, the final tableau Т* is
checked for the equivalence to ТI (the tableau that consists out
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of the only line of distinguished elements). Т* is equivalent to
ТI if there is a line of distinguished elements in Т*. For the
functional dependencies, there is a check only for distinguished
elements in the corresponding column.
At the fifth step, the result output happens.
The chase method and the assessment are presented
schematically in Figure 2.

By virtue of the fact that F-regulations does not induce any
new lines, the process of chase method chaseF (Т) for the set
of F-dependencies F never has more lines than Т. It is no
wonder then that chaseF (Т) can be calculated in a polynomial
time. Let us suppose that the task inputs is the tableau Т and the
set F. For simplicity in what follows, we assume that every
attribute or tableau variable takes one storage unit.
Suppose that k = |U| = a number of Т columns, m = a
number of Т lines, р = an amount of storage for the recording
of F.
The amount of input is n = О (k-tn + р).
Let us show how to calculate chase c(Т) in a time О (n3).
We begin to make up rerunning on the set of F-dependencies.
For every F-dependency X→A let us group together the lines
with equal definitions of Х-component. If | X | = q, the sorting
takes О (q-tn) of time. After the sorting for О (q-tn) of time, we
find the lines with equal definitions of Х-component and
identify their А-columns. The sum of the left parts amounts,
according to all the F-dependencies out of F, does not exceed
р. Therefore, one running through all the F-dependencies takes
О (p-m) of time.
We continue to make rerunning through F until the changes
stop appearing in Т. Let us stop at this. At the beginning, Т can
have no more than k-m different variables. Every rerunning,
except for the last one, decreases the number of variables by
one, thus, we have no more than О (k-m) rerunning. The total
time of the rerunning procedure is О (k*p* m2)f which does
not exceed О (n3).
If the tableau complies with the database scheme, and there
are only schemes put by as an input, the procedure described
above takes О (n4) of time where n is the amount.

Figure 2 – The chase method and correctness checking
III.

THE ASSESSMENT OF ALGORITHM TIME COMPLEXITY
AND CONVERGENCE

The tableau is a set of lines, and none of the F- or Jregulations does not enter any new variables, there is only a
finite number of tableaux which can appear in a generating
sequence Т relatively to С [18,19]. That is why the algorithm
always converges.
Generally, the process of the chase method has an
exponential time complexity [20]. If the tableau Т has k
columns and m lines, chase c(Т) can have m^k lines. In the case
of using the process of the chase method in order to check the
nonexistence of information losses in the connection, the full
procedure is not always needed. As soon as the line consisting
only out of distinguished variables is gotten, there is no need
for continuing the checking. If this line is a part of any tableau
of generating the sequence, it will appear in the final tableau.
However, the problem of identification of line of distinguished
elements to chase c(Т) probably does not have a polynomialtime decision because it is known that the problem of the
checking of С |= * [S] is NP-hard. For the checking of С |= с
other methods exist which, contrary to the chase method, have
in case of F- or J-dependencies a polynomial time complexity.

With a view to simplifying F-regulations, we have still
assumed that all of our F-dependencies have one attribute on
the right. F-regulation can be summarized in case of many
attributes on the right side of F-dependency. If w1 and w2 are
the lines in the tableau, such as w1 (X) = w2 (X) and X→Y,
there is an F-dependency within the limitations, than it is
possible for every А attribute, which is also a part of Y, to be
identified to w1 (А) and w2 (А).
There is also a generalization of J-regulation which allows
us to generate more than one line at a time. If * [S] is a Jdependency out of constraint set, then it is possible to apply
PJ-reflection of ms to the tableau and the result can be used for
the making of the next tableau in a generating sequence.
IV.

AN EXAMPLE OF ALGORITHM’S WORK

Let us consider the database scheme R={AB, BC, AD} as
an example. Let the constraint set be C=(A→D, *[AB, BCD]).
We apply the worked out the algorithm in order to get the final
tableau. Original T1 and final T1* tableaux are presented in
Figure 3.
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Figure 3 – The original and the final tableaux for R, C
Given that chase c(T1) contains the line of distinguished
elements, then any relation from SAT(C) without any losses
decomposes into R.
For the database scheme S={AB, DC, CD} chase c(T2),
found by the worked-out algorithm, does not contain the line of
distinguished elements. In SAT(C) such relations exist which
have losses while decomposing into S. The original T2 and the
final T2* tableaux are presented in Figure 4.
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Figure 4 – The original and the final tableaux for S, C
V.

CONCLUSION

The worked-out algorithm which uses the tableau gives the
opportunity to analyze the correctness of logical structure of
the databases made from scratch or already existing. In case of
further improving the algorithm, there is an aim to add the
checking given multivalued dependencies and the possibility to
check database structure with the attributes of varying degrees
of protection.
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