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1. Introduction

1.1. Personal motivation

When | was a university student we used to study and prac-
tice computer sciences by Commodore-16 and -64 com-
puters. At those times at our department an IBM-compatible
XT stood for high technology. (Main parameters: 4,7 MHz
clock speed, 10 MB hard disk, 640 kB RAM). | took part in a
research led by the late professor Walter Endrei to develop a
database for the history of Hungarian technics. | took part not
only in collecting and organizing the data but | also developed
the first version of the database as well on the above men-
tioned XT computer.

At those times we learnt the general basics and algorythms of
the dBASE-like file level data management as database man-
agement.

Some years later | had attended Banki Donat Polytech where
among others Organizing Information Systems in the field of
computer sciences became my main task. That object was an
optional one at the final examinations, was taught in 2 les-
sons per week theory and 2 lessons per week practice. So |
began to study both the theory and the practice of database
management, particularly data modelling which had been in
background. Sorry to say that but it is in background even
today.

In spite of living in the so-called informational age, after the
integration of our Tech my main object went into the back-
ground as well. First it was expelled from the set of the op-
tional objects of the final exams, then the number of its les-
sons was decreased and it ended up finally. In such a situ-
ation | was glad to continue studying the questions of data-
base management in general and the questions of data mod-
elling in particular in a PhD-school under the leadership of
professor Sebestyén.



1.2. The importance of the chosen subject

It is a feature of our age of informational societies that not
only the amount but the variability of data to be handled di-
gitally have reached a threshold, they are hardly manage-
able. Parallel to this our dependencies of these data have
been growing fast. The forty year old idea and phenomenon
of the 'software crisis' became very important for today, we
can observe the effects of it in our everyday life.

This is caused by the problem of the large amount only a bit.
The main problem is that the tools of the relational database
management systems, the data modelling, database planning
and developing methods and utilities cannot fit the possibil-
ities and, which is worse, the requisites of the theory.

Everyday experience is that the quality of information sys-
tems is poor, including their efficiency and loadability. This is
such a serious phenomenon that we have been speaking
about software crisis since about the late sixties. This idiom
had been first mentioned in 1968, then Dijkstra spoke about it
in his Turing Award speech in 1972, The main symptoms of
the software crisis are the efficiency, low quality, inadequacy
for the requirements.

We can observe these nowadays as well, in spite of that that
it seems that every important element and field in database
management has a well defined theoretical and practical
basis.

We can observe these much more in the higher education.
Having the credit system become general, having the number
of the students been growing intensively and the requirement
to fulfil the international standards result in high level organi-
zational expectations which hardly or never would be sorted
out by paper based administration.

1 Dijkstra E. W.: The Humble Programmer. In: Communications of the ACM,
1972., XV. évf. 10. szdm, pp. 859-866.



1.3. Antecedents of the subject of
the research

Having about a forty year past the theory of database man-
agement is well defined and nearly perfect today. It was built
on an exact scientific basis by mathematical tools as well.
There has been no important theoretical innovation or addi-
tion to the original theory for many years. Of course the
theory of the database management does have some defi-
ciencies, imperfectness and untapped possibilities, but these
cannot hold the responsibility for the phenomenon of the soft-
ware crisis neither one by one nor together.

Database management has not only the relational way but it
had some other approaches as well. It seems that the rela-
tional way is the one which is proved by the results of prac-
tice.

Relational database management systems have a serious ca-
reer. They are nearly perfect technically, can be used well.
The problem is that there has never existed a relational data-
base management system which would fit all the require-
ments of the theory. This is not because of scientific reasons
and it cannot be discussed in this study. Most members of the
family of the relational database management systems with
all of their weaknesses are good enough in general circum-
stances for general purposes.

Project management has grown up and become a separate
discipline on the basis of the age-long experiences of organ-
ising and controlling of the work of engineering and construc-
tion. Especially there have arisen a large number of devel-
oping methods, standards, protocols and best practices for
the last some decades to help building of information sys-
tems. Possible and effective weaknesses of these cannot ex-
clusively be responsible for the weak quality.

All these existing problems can result in poor quality only in
unlucky situations combined with serious human errors. They



cannot be and are not exclusively responsible for the low
quality.

Originating, creative work is based on perfect modelling not
only in case of engineering but in general as well. This is true
not only in case of simply supported beam but also in case of
the finite element method as well. So it is an example for
modelling when a writer gives a description of the society and
of the age in his novel (e.g. Derengé hajnal [Looming dawn]
by Istvan Fekete) or another one when an artist pictures his
inner world (e.g. Szigeti veszedelem [Peril of Szigetvar] by
Igndc Konrad). The goodness or perfectness of a model can
be considered by comparing it to reality (e.g. Tacoma Nar-
rows Bridge, 1940.)

We do some kind of modelling if we try to give help for a
given part of the existing world (e.g. for the administration in
higher education) by computer based database. Entities, their
attributes and relationships selected into the database are a
result of a modelling process. Labelling the elements as 'se-
lected' or ‘irrelevant', finding the important correspondences
is modelling as well, namely data modelling.

In case of information systems the first main step is building a
good conceptual level data model, then the logical and phys-
ical level planning based on that model.

Among the above mentioned fields data modelling has the
humblest special literature in English and in Hungarian as
well. Even the system and phrasing of the basic ideas and
categories are not uniform and not generally accepted. This is
the main reason of the software quality mentioned above and
experienced in everyday life - or more precisely the lack of
quality.

Data intensive systems are usually applied in automation of
administration. In the course of it the benefits of computers
can be used quite well, particularly in case of querying fre-
quently the large amount of stored data by various aspects.



This is very true in higher education where the different ad-
ministration tasks became more complex. The credit system
having been started in which the amount of data to be stored
and processed was greatly increased, too.

Here in Hungary two big, important computer systems are
used in higher education, the Neptun and the ETR, both of
them having a decade long history.

Users of these systems have the general experience that the
performance of both of them is much lower than it could be
expected, in spite of their decade long history and develope-
ment.



2. Research fulfilled

The aim of my research was to find the main causes of the
problem 1| outlined in general and in particular, in order to
show a possible solution.

| reviewed the historical background, the theoretical basis
and practical realizations of the relational database manage-
ment, the data modelling and the SSADM method for develop-
ment, their development and the most important ideas and
categories.

In the course of my research | have investigated the role and
importance of modelling in general and data modelling in par-
ticular and their effect on the quality of information systems.

My goal was to show that a good quality data modelling is ne-
cessary (but not enough alone) to develop information sys-
tems having high quality and loadability. A data model of
good quality is one of the most important factor of the quality
of the system to be developed.

Standing on the ground of the theoretical basis and historical
antecedents | show the correctness of my train of thought by
experiments in an indirect way.

It is not possible to prove a statement in general by reciting a
finite number of examples. So the essence of my train of
thought is the following: although the results of the measure-
ment made by me are not proofs in an exact scientific
meaning of my predicate (they must not be considered to be
that) but they may support at least the possibility of my pre-
dicate being considered true.

If there is a system in use with a given performance and one
can measure a much better performance on a test system
working in a much poorer hardware and software environ-



ment than the original one then the cause of the result should
be searched for in the difference of the data models.

My example from a field of higher education is a specific one
but general enough to support my predicate being true in a
wider circle.

Confronting my results with the theory of modelling in general
and with data modelling in particular | can state that the role
and quality of data modelling determines the quality of infor-
mation systems first of all. This is not a theorem but a fore-
knowledge at least.

10



3. Sources and methods
of research

While working on my dissertation | have been taking two
main aspects into account. | tried not only to reveal the theor-
etical basis but to examine the experiences of practice as
well. This duality determined both the methods and the
sources of the research.

| have revealed the theoretical background on the basis of
the Hungarian and English literature.

Important references can be grouped by the following way:

Primary, basic works of main importance with a scientific
background. Nearly all of them are in English (e.g. The Rela-
tional Model for Database Management? by Ted Codd). They
are indispensable to understand the beginning and devel-
oping and the historical aspects of the discipline.

The first group of works are completed and refined by some
other works, mainly papers published in scientific journals or
conferences, giving specific completion to one or more details
(e.g. Grant's paper on NULL values in ACM SIGMOD?3). These
are essential to understand the fine details of the evolution of
the discipline. They are mostly in English.

There are secondary sources which show the present state of
the discipline. These can be used even as coursebooks.
Maybe in English or in Hungarian, in the latter case either

2 Codd E. F.: The Relational Model for Database Management - version 2.
Addison-Wesley Publishing Company, h.n., 1990.

3 Grant J.: Null Values in SQL. In: ACM SIGMOD Record, Association for
Computing Machinery Special Interest Group on Management of Data,
2008. szeptember, XXXVII. évf. 9. szadm pp. 23-25.
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translations or original ones. (e.g. Ullman: Adatbézisrend-
szerek*® [A First Course in Database Systems by Ullman &
Widom]; Békéssy - Demetrovics: Adatbéazis-szerkezetek>;
books of dr. Raffai.)

Primary, basic scientific works in Hungarian, and only in Hun-
garian, are the books of dr. Halassy on the theory and prac-
tice of three level data modelling. Although data modelling
and database planning is discussed by many from many dif-
ferent points of view | cannot find other works except those of
dr. Halassy which would discuss this field in a scientific
manner.

Data modelling and database planning usually come into
focus in connection with CASE-tools which circumstance alone
means a problem (too-dependency). Which is more the usage
of even the basic ideas and categories is not unambiguous
(e.g. the explanation of the conceptual, logical and physical
levels). There are absolutely no books which would discuss
this field not only in a scientific manner but in its full depth as
well.

The mailing lists of the discipline must also be taken into ac-
count as the forums of the everyday practitioners. In these
sources one can find a wide range of examples to a number
of different problems existing even today.

Besides the processing and using of the standard technical lit-
erature the personal experiences and professional practice
are also important. This means both my personal experiences
and practice and those of my colleagues'.

4 Ullman J. - Widom J.: Adatbdzisrendszerek - Alapvetés. Panem Kdnyvkiadd,
Budapest, 1998.

5 Békéssy Andras -- Demetrovics Jadnos: Adatbdazis-szerkezetek. Akadémiai
Kiadd, Budapest, 2005.
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Because of this | used some information | had collected from
talking, querying, interviewing my colleagues. These kinds of
information sources might have been of more importance but
| had to take into account that time is money and | couldn't
divide up the time of my colleagues.

| planned and executed a student questionnaire on their ex-
periences and expectations on the scholar information
system they usually used. As a teacher | was able to end up
more than 91% proportion in getting valuable answers.

Besides the literature of the discipline in question | needed to
apply the results of other fields of science, so my work has an
interdisciplinary approach which is close to my original de-
gree (E6tvos Lorand University, Department of General Tech-
nics) and my character.

Using and applying the results of both the general theory and
the practice of systems was indispensable in my research.

| needed to search for and find the laws in force in some fields
to review them at least roughly which means a little excursion
onto the fields of another science. Because of the attributes
of our age this is not only useful but sometimes it is indispen-
sable as well.

Last but not least | would like to mention the fields of plan-
ning and executing measurements and experiments as an old
friend. | made my dissertation in this field in 1990 at EGtvos
Lorand University. | had to take into account this field be-
cause of my train of thought stands on this ground.

13



4. Results of the research,
Summary and propositions

My first and most important result is that tthe three level data
modelling has elementary importance, because the quality of
an information system mainly depends on the quality of the
data model. It is necessary but not enough to have a good
quality end product. Because of this it is necessary to define
exactly the main ideas and categories because the usage and
interpretation of them is not unambiguous even today. Using
accurately defined ideas is very important not only because it
is a general scientific expectation but because of being the
first and most important step in data modelling as well.

My second result is that although the development methods,
standards and protocols are important and necessary tools in
information system development but they are not enough
alone to achieve a good quality. We can have the best, de-
tailed development method which takes into account even
the need of correct communication between the developer,
the manager and the end user, which takes into account the
importance of making proper documentations if we haven't
got a good quality data model the quality of the end product
will be or is being poor.

The third result is that the rational and efficient solution is to
combine the three level data modelling of good quality with
one of the development methods. Even the SSADM is good for
that in spite of the circumstance that it seems to be under-
played. Each development method can be, or better to say,
must be amended with the missing steps of the indispensable
three level data modelling.

The fourth result is that | planned and executed a measure-
ment to prove the possibility of the above mentioned solu-
tion. The result of this measurement clearly shows the differ-
ences in efficiency and loadability caused by the differences
in the data models.

14



5. Utilization of the results

The method | showed in a specific example has a general
scope, can and should be applied to any database planning
task.

Each development method, standard and protocol ought to
take into account the three level data modelling of good
quality, the logical and physical planning based on the con-
ceptual data model.

Based on the experiences it is necessary to work up the
theory and the practice of data modelling in its full depth ac-
cording to the basic work of dr. Halassy.

It is possible and necessary to combine the results into the
training of database management and planning in higher edu-
cation. This needs to adapt the existing objects, object prog-
rammes and requirements on one hand and to develop or to
adapt the corresponding workbooks on the other.

A CASE-tool ought to be developed which would support the
real three level data modelling applying all the results of the
theory. It would also be needed to have a database manage-
ment system which would fit for all the expectations of the re-
lational theory of database management.

To utilize the data riches would result in a number of benefits,
but | do not know any utilization of this kind, unfortunately.
The detailed discussion of these problems, however, are out
of the bounds of this study.
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