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Guest Contribution 

Information Technology Research in the European Community 

Pieter Kritzinger 
Data Network Architectures Laboratory, Department of Computer Science, University of Cape 7own 

Private Bag, RONDEBOSCH, 7700 South Africa. e-mail: psk@cs.uct.ac.za , 

Abstract 

It has been said that one reason why the US and Japanese information technology industries are ahead of those in Europe is 
that, where these countries see opportunities, European industry and its customers see primarily risks. Recognising this as 
well as the strategic importance of information technology and integrated communications systems for the future economic 
development of Europe, the Community launched the first of several five year programmes in information technology and 
public communication systems in the mid-eighties. In this report we describe the main programme called ESPRIT, how it 
works and some of the results achieved to date. 

Introduction 

The European Community consists of 12 nations with a 
GNP ofUS$billion4 862 (1988 figures). By the year 2000 
the infonnation technology and electronics sector of the Eu­
ropean Community is likely to become the largest industry, 
representing some 300 billion ECUs (1 ECU = R3,82) or 
6, 7% of GDP. With the major impact these enabling tech­
nologies have on the competitiveness of the whole of a 
modem economy, Europe recognised very early that infor­
mation technology is of crucial importance to the success of 
the planned, unified internal market and an essential factor 
in the Community's development strategy. 

At the same time however, the positive balance of trade 
of the European Community in information technology 
amounting to some ECU 1,7 billion in 1975 was declin­
ing rapidly (it reached a deficit of almost ECU 22 billion 
at the end of 1988) and the Community decided something 
drastic had to be done. As a tesult it launched the First 
5 year European Strategic Programme for Research and 
Development in Information Technology or ESPRIT I. It 
started on January 1st 1984 with a budget of 1,5 billion 
ECUs. 

Table 1. The EC and Its top 3 partners In numbers (1988) 

West Germany 
France 

Italy 

EC 

USA 

Population GNP Per Capita 
(millions) (US$ billion) GNP (US$) 

61,0 1 120,0 18 400 
56,0 939,2 16 800 
S1,S 814,0 14 200 

325,1 

.248,0 

4 475,1 

4862,0 

13770 

19 600 

Source: US Department of State, Bureau of Public Affairs 

The overall strategic goal of ESPRIT was to provide the 
European information technology industry with the tech­
nology base which it needs to become and stay competitive 
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with the US and Japan in the 1990s. In addition to this 
primary objective, two secondary objectives were defined, 
namely: 

• to promote cooperation in the information technology 
field between industries, universities and European re­
search bodies on R&D projects up to pre-competitive 
level; i.e., prior to the development of commercial 
products, and · . 

• to contribute to the development of intemationai stan-
dards. 

At about the same time the crucial importance of public 
digital telecommunications to the future social and eco­
nomic infrastructure of Europe was recognised. Conse­
quently a separate Research and Development programme 
in Advanced Communications Technologies in Europe (or 
RACE) was launched in 1985 with a budget of ECU 1,1 
billion. The stated goal of this latter programme was 

• to introduce Integrated Broadband Communication 
(IBC) into the European Community taldng into 
account the evolving ISDN and national strategies 
while progressing towards Community-wide services 
by 1995. 

Both these programmes have since progressed to second 5 
year phases as, respectively, ESPRIT II with a budget of 
3,2 billion ECUs, and RACE II with 1,039 billion ECU. In 
the meanwhile ESPRIT III is in its initial planning phases. 

RACE is similar to ESPRIT in terms of its financing 
and organisation. Space does not allow us to detail all 
aspects of the programme in this report. 

Strategic Themes 

Although the ESPRIT programme broadly addresses the 
information technology and electronics industry, ESPRIT 
I bad 5 major strategic themes. 
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1. Microelectronics. This field was perceived as the key 
strategic area for information technology R&D in the 
future. 

2. SoftWare Technology. The stated goal of this research 
area was to do what was necessary to put the software 
development process on a sound engineering footing. 
Sub-areas were defined to deal with formal methods, 
development tools, management aspects, quality mea­
surement and the development environment. 

3. Advanced Information Processing. This area covered 
knowledge-based systems, new computer architectures 
and speech- and image-processing. 

4. Office Systems. When initially conceived in 1984, this 
application area was viewed as of strategic importance 
for the efficiency of business throughout the Commu­
nity. 

S. Computer Integrated Manufacturing. This area com­
prised the total range of computer integrated manu­
facturing activities, including: computer aided design 
(CAD), computer aided engineering (CAE), computer 
aided manufacturing (CAM), flexible machining and 
assembly systems, robotics, testing and quality con­
trol. The area was selected for its potential impact on 
the methods and economies of production, particularly 
in the information technology industries, and also for 
the manufacturing industry in general. 

In addition, the Information Exchange System project was 
started with the twofold objective of 

• providing conununication services to ESPRIT partici­
pants, both industrial and academic; and 

• encouraging the development and adoption of OSI 
standards. 

It is indicative of the experience gained in ESPRIT I and 
technology developments since it was started, to note how 
the strategic fields chosen for ESPRIT II differ from those 
of ESPRIT I. R&D in ESPRIT II is carried out in the fol­
lowing four major areas: 
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1. Microelectronics was retained as the key strategic area 
for information technology R&D in the future. 

2. Information Processing Systems and Software. The 
work in this field will provide the fundamental and 
generic technologies which will support the develop­
ment of information technology products expected on 
the market in the next decade. Thereby ESPRIT II 
recognised that information and its efficient use is not 
only a means of administration and conununication, 
but that it is part of an enterprise's competitive advan­
tage. 

As an aside, it is interesting to note that, of the 30 
billion ECU expenditure on software and services in 
1989, about 50% was provided by the manufacturing, 
banking and other financial services. This is expected 
to remain true through to 1994, when the market is ex­
pected to be worth 70 billion ECU. About one third of 
this market comprises customer services, consultancy, 
training and services while packaged software repre­
sents about 40% of the market. The latter component 
is expected to increase to 50% of the market by 1994 
with services and training remaining constant at 30%. 

3. Advanced Business and Home Systems and Peripher­
als. It is clear that information technology in the busi­
ness environment is moving to advanced integrated 
systems capable of serving all the functions of the en­
terprise in an integrated multimedia environment. The 
priorities for work in the Community documents reflect 
these salient points. 

4. Computer Integrated Manufacturing. The emp~is in 
this strategic area has not changed significantly from 
ESPRIT I to Il; 

In addition to the above, the Open Microprocessor systems 
Initiative ( OM/) was started in ESPRIT II. The major moti­
vating factor for the Community was the 82% dependence 
on non-E.uropean sources for microcomponents, represent­
ing 7 billion ECU in 1989 and which is expected to rise to 
16 billion ECU by 1994. 

Funding 

ESPRIT is an industrial progranune and it was not started 
for, or by, academics. The main driving force behind the 
ESPRIT I programme was industry, who first defined the 
research areas and then the goals and workplans. Industry 
was represented by the largest 12 information technology 
companies (known collectively as "'The Twelve") in Eu­
rope. 

ESPRIT R&D projects are implemented by shared-cost 
research and technological development contracts, with the 
Community financial participation normally not exceeding 
50%. Universities and other research centres participating 
in shared-cost projects have the option of requesting, for 
each project, either 50% funding of total expenditure or 
100% funding of the additional marginal costs. ESPRIT 
projects have a maximum duration of 5 years but should 
normally be shorter. 

In the case of ESPRIT I, the Twelve received 50% 
of the ESPRIT budget and were involved in 70% of all 
projects. Small- to medium-sized enterprises (SMEs) par­
ticipated in 65% of the projects and received 14% of 
the funding. The funding allocation by sector participat­
ing in ESPRIT I is illustrated by the chart in Figure 1. 

Large Companies 

SMEs 

Universities 

Figure 1. ESPRIT I funding allocation by panicipating 
sector 
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Basic Research 

While ESPRIT I made no special provision for basic re­
search, ESPRIT II includes a sub-programme, with a bud­
get of 130 million ECU, aimed at developing new knowl­
edgeand expertise in the basic disciplines considered essen­
tial to secure the long-term future of information technol­
ogy in European. Some 62 projects have been selected to 
carry out basic research in areas such as super-conductivity, 
optical and neural computers, speech and image process­
ing and so on. In all, 211 university laboratories, 57 re­
search bodies and 17 industrial companies are participating 
in these projects. 

Apart from such projects, basic research activities also 
involve 

• Working Groups which are concerted efforts to im­
prove the systematic exchange of information and for 
which short scientific visits and workshop are funded, 
or 

• Networks of Excellence which are composed of both 
academic and industrial teams geographically dis­
tributed throughout the Community. These are set up 
to provide a aitical mass of complementary knowl­
edge and expertise and to share limited and expensive 
resources. Funding for Networks of Excellence is re­
stricted to the marginal costs of establishing the admin­
istrative and communications infrastructure necessary 
to carry out the coordination. 

The evaluation aiteria for basic research projects are less 
specific about the value for market exploitation of the ex­
pected results and more specific about confonnity with the 
basic ESPRIT technical objectives, inter-disciplinary na­
ture and scientific calibre of the partners. 

Programme Man_agement 

Participation in the programme is solicited by a "call for 
proposals" made by a "consortium" comprising at least two 
participants or "partners" from different members within 
the Community 1 and usually no more than six - except for 
standards projects. 

The proposals are then evaluated by external experts 
who take account of the foUowing points in particular: 

• The impact and potential for industrial exploitation of 
the expected results of the project. 

• Eligibility of the partners. 
• Technical merit of the proposal including a justification 

of the proposed theories and methods. 
• Soundness of the proposal with regard to issues like the 

assessment of major technical risks and technological 
advances expected. 

• All proposals are scrutinized for human and organ­
isational factors to ensure that the results would be 
appropriate for the intended user base. 

• Soundness of project plans with respect to the distri­
bution of effort, clear and well defined roles for each 

partner, realistic timescales and the proposed 11181188C­
ment structure and methods of supervision. 

Once a project has proceeded to contract signature2 it is 
periodically subjected to four different audits until its com­
pletion: 

• A strategic audit is carried out periodically to exam­
ine the evolution of the political, economic and social 
objectives in the light of world-wide strategic devel­
opments. 

• An annual technical audit examines the progress of 
all projects which comprise the Programme. It is per­
formed by a team of independent experts. 

• A programme management audit evaluates overall 
management performance as well as individual project 
management and deliverables. 

• The usual.financial audit is done to ensure the correct 
use of public money. 

Results 

A total of 227 projects were implemented during ESPRIT 
I. They involved 536 participating entities and some 3 000 
full-time researchers. 

• Of the 327 participating industrial companies, almost 
45% were firms employing fewer than 500 people and 
40% of those employed fewer than 50. SMEs were 
extremely active, being involved in more than half the 
projects and being responsible for more than 25% of 
the research work in 60% of the cases. 

• Nearly 200 universities and research institutes partic­
ipated in approximately 70% of the projects. In more 
than half the cases, these scientific institutions were 
responsible for at least 25% of the work. 

Towards the end of ESPRIT I, nearly 165 projects had de­
livered concrete results. Of those, 75 bad already helped to 
put specific products and services onto the market. while 
for another 60 projects, the research worked bad resulted 
in the transfer of technology for uses not directly linked to 
the project itself. 

One detailed example is work in the Information Pro­
cessing Systems and Software sub-field which let to the 
definition of a reference model for CASE (computer-aided 
software engineering) tools that has been adopted by the 
European Computer Manufacturing Association (ECMA). 
This bas let to requests from the US National Institute 
of Standards and Technology to collaborate on the ECMA 
model as the basis for their own work on a reference model. 
Details about this and all other European Community re­
search projects can be obtained from CORDIS mentioned 
below. 

ESPRIT I participants who were questioned about 
their perceived successes of the programme considered in­
creased knowledge as the most important benefit (69%), 
foHowed by a belief that research goals more ambitious 
than would otherwise have been set, bad been reached. 

1 Partners in ESPRIT from outside the community are not eligible for financial support. A programme called EUREKA fosters extra-European research. 
20nly 20% of all proposed projects in the case of ESPRIT I. 
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There have been direct benefits in being able to cover a 
wider range of research topics quicker by sharing results 
with the project partners. 

A significant number of responses claimed a contri­
bution either to existing products (35%) or new products 
(45% ). It was felt, however, that there needs to be a greater 
degree of concerted action by project te.ams and a sharper 
strategic focus on market opportunities while, simultane­
ously, basic research must continue and even be increased. 

15% saw no direct benefit. 
Apart from technological reasons, ESPRIT and RACE 

were started, in the first instance, as Community pro­
grammes to promote cooperation in the information tech­
nology field between industries, universities and European 
research bodies on R&D projects. The extent to which this 
was achieved is thus an important criterion for measuring 
its technological successes. In this respect it is a general 
consensus that ESPRIT has indeed achieved a profound 
change in attitude in the Community. Cooperative, pre­
competitive research and development is now a fonnula 
which is working effectively. 

Summary 

It is apparent from the many ESPRIT reports that some 
participants in ESPRIT I, particular those from the Twelve, 
were originally rather sceptical about the likely successes 
of the programme. No small reason for this was that they 
had no accord on the product priorities for the industry as 
a whole. 

Five years ago, the largest European companies viewed 

one another much more as competitors than collaborators. 
Five years later, however, apart from the major technolog­
ical progress, a major, if not the major achievement is that 
there now exists a spirit of pre-competitive cooperation in 
the Community to the common advantage of all. 

ESPRIT bas become symbolic of the technological 
awakening of a European Community wishing to ensure 
its freedom to make the technological choices necessary 
for its own future prosperity. 

Further Information 

The European Community has set up an on-line informa­
tion service to give quick and easy access to information 
on European Community research programmes. The Com­
munity Research and Development Information Service 
(CORDIS) is at present offered free of charge and com­
prises eight data-bases. 

More information and CORDIS registration forms can 
be obtained from 

ECHO Customer Service 
CORDIS Operations 

BP2373 
L-1023 Luxembourg 

Tel.: (+352)34 98 11 Fax.: (+352) 34 98 12 34 

Pieter Kritzinger is professor and currently head of the Computer 
Science Department at the University of Cape Town. During 
1992 he was on research and study leave at the University of 
Dortmund in Germany and was thus able to observe programmes 
like ESPRIT and RACE at close hand. 

Editor's Notes 

A number of the articles in this issue of the South African 
Computer journal are in the field of Infonnation Systems. 
Research in this area is beginning to blossom in the country. 
There are probably many more researchers in Information 
Systems than there are in Computer Science. It is hoped 
that not only academics, but also professional practitioners 
will submit articles. 

Research in this area normally falls into three main 
categories. The first of these is pure research. This is a 
difficult area. Few researchers make a contribution here, 
mostly because the theory progresses slowly. However, 
these articles are to be encouraged. The second category of 
research is the collection of information from a variety of 
people in the field by means of questionnaire or interview 
and the use of this data to formulate policy and trends. An 
important aspect of this research is In order to corroborate 
theories or to identify areas where new theories are needed, 
or old theories amended. This has proved to be a very 
fruitful area of research and many beneficial results have 
accrued from it. The third category of research is perfonn-

ing careful analysis on a specific Case Study. In this area 
the case under study will need to display something which 
is innovative, either in the system itself, or in the way it 
was implemented. The case will need to prove something 
new and important or to break grounds into areas which 
have not formally been addressed. 

All three types of work is worthy of publication if the 
results that they deliver are of benefit to the community 
which they serve. All three will be considered for publica­
tion by this Journal. 

The journal divides into two sections. The primary sec­
tion is involved with research while there also is a section 
on viewpoints and cmrunuriications. Articles submitted for 
the latter are not refereed, but can be included after study by 
the editors. On some occasions articles submitted for the 
research section have been found appropriate for this sec­
tion. This policy also applies to articles in the Information 
Systems field. 

John Shochot 
Subeditor: lnfornuition Systems 

This issue wa" produced with the kind support of Soflware Collage (Pty) Ltd. 
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Die Versoening van Konftikterende Doelwitte in die Databasisomgewing met 
behulp van Regressiemetodes 

Dr DB Jordaan~ Prof JM Hattingh* ProfT Steyn* 
tDepartement Wiskunde en Reunaarwetenskap, P. U. vir CHO, Posbus 1174, Vanderbijlpark, 1900 

*Departement Reunaarwetenskap en lnligtingstelsels, P.U. vir CHO, Potchefstroom, 2520 

Opsomming 

Daar bestaan baie voorbeelde in die dataverwerkingswlreld van gebruiurs wat nie die inligting vanuit lu,lle reunaars­
telsels kry wat hulle nodig het nie [26]. Nuwe en onvoorsiene vrae en versoeu vir inligting neem by die dag toe en sal 
meer en meer word namate die eindgebruiurs en bestuurders die potensiaal van die gebergde data besef. Die effekJiewe 
gebruik van databasisse en die mate waarin die databasisomgewing georganiseer is, affekJeer gebruiurs en bestuurders 
op alle vlakke in die organisasie. In hierdie ondersoek word 'n model voorgestel waarvolgens die sukses van 'n organisasie 
se databasisomgewing bepaal kan word. 
Sleutelwoorde: Databasis, Datamodel, Databasisomgewing 
Computing Review Kategoriee: H.2.1, H.2.7, H.2.8 

Ontvang: Februarie 1992, Aanvaar: Januarie 1993, Finale kopie: Junie 1993. 

1 lnleiding 

Die vestiging en instandhouding van 'n databasisomgewing 
is 'n duur en omvangryke taalc. Dit is nie genoeg om 
slegs 'n databasisbestuurstelsel aan le koop en te installeer 
nie. Terselfdertyd bly dit belangrik om die data van 'n 
organisasie as 'n belangrike strategiese hulpbron goC<l en 
doeltreffend te bestuur. Heelwat navorsing is reeds oor 
hierdie onderwerp gedoen [l, 8, 10, 32). Hierdie navorscrs 
loon dan ook aan dat die aanwending van gr<X>t bedrae geld 
en hulpbronne dikwels nie die gewensde resultate lewer nie. 
Van die redes hiervoor is gebrekkige aandag aan belangrike 
aspekte soos onder andere: 

• Die bestaan van 'n bestuursgrocp wat verantwoordelik 
is vir databestuur in die organisa,;ie en die bcstaan van 
'n formele beleid ten opsigte van databasisbeplanning. 

• Die gebruik van data-analise in strategiese beplanning. 
• Die toeganklikheid en integritcit van data. 
• Verhoudings tussen databasispersoneel, gebruikers en 

bestuurders. 

Die doel van hierdie ondersoek in om modelle le bestudeer 
wat die sukses van 'n organisa,;ie se databasisomgewing in 
verband bring met kritiese suksesfaktore, en ook om reke­
ning le hou met konflikterende doelwitte wat mag bestaan 
tussen gebruikers, databa,;ispersoneel en bestuurders se 
verskillende voorkeure. 

Modelle om sukses van stelsels in vcrband te bring 
met bepaalde faktore is reeds deur ondcr andcre Bruwer [5] 
en Lucas [20] ontwikkel. In hierdie ondersoek word die 
metodes aangewend deur Bruwer en Hattingh [6] uitgebrei 
om ook die kwessie van konflikterende doelstellings van 
verskillende groepe le hanteer. 

0 Hierdie werk vorm deel van 'n proefskrif van die eerste outeur (16]. 
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2 Agtergrond, Werkswyse en Notasie 

Uit 'n literatuurstudie is belangrike faktore, wat die suk­
ses van 'n databasisomgewing beinvloed, geidentifiseer [2, 
3, 11-14, 29]. Op grond van hierdie faktore is vraelyste 
ontwerp en organisasies in die PWV-gebied wat in die Com­
puter Users Handbook [15] aangedui bet dat bulle aktiewe 
gebruikers van databasislegnologie is, is geidentifiseer. In­
ligting is van ses-en-twintig van bierdie organisasies in­
gewin in die vorm van antwoorde wat verskaf is op vrae 
wat gemik was op drie leikengroepe, naamlik die gebrui­
kers van die databasistegnologie, die databasispersoneel en 
die bestuurders in die organisasies. Voltooide en bruikbare 
vraelyste is van 312 gebruikers, 90 databasispersoneellede 
en 50 bestuurders ontvang. Die hipotetiese modelle wat 
geformuleer is, was in die vorm van lineere regressiever­
gelykings: 

s, = ao, + a,,x,, + ... + a,.,x,, + e, (1) 

Sd = aod + a1dX1d + ... + a1,:dX1cd + ed (2) 

Sb = aob + auXu + ... + auXu + eb (3) 

waar: 

• S9 , Sd en Sb waamemings op veranderlikes is wat die 
persepsie van "sukses" van die betrokke databasisom­
gewing vanuit die oogpunt van gebruikers, databasis­
personeel en bestuurders voorstel. Hierdie waarge­
nome persepsies van "sukses" is lelkens deur elke re­
spondent op 'n sewepunt-skaal uitgedruk. 

• X, 9 , X,d en X,b slel die waargenome vlakke van die 
i-de faktor in die respons wat op daardie vraag verkry 
is, op 'n sewepunt-skaal, vir die gebruikers, databasis­
personeel en die gebruikers respektiewelik voor. 

• e9 , ed en eb stel foutlerme voor. 
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• aig, aid en aib stel vir elke i, parameters in die re­
gressievergelyking voor wat geskat moet word. 

Die basiese uitgangspunt van die modelle kan skematies 
soos in Figuur 1 uiteengesit word. 

Let op dat in die model, sukses, soos waargeneem deur 
'n bepaalde teikengroep, ook kan atbang van die persepsies 
van 'n ander groep. 

Om skattings van die k<X!ffisiente in die regressieverge­
lykings 1, 2 en 3 te verkry, is standaard lin~re regressieteg­
nieke gebruik op elke teikengroep se afsonderlike response. 
Daar is gebruik gemaak van die gemiddelde respons van 
die gebruikers, databasispersoneel en die bestuurders per 
organisasie om 'n geheelbeeld per organisasie te kry vir die 
modellering. Hierdie passings van die lin~re regressie­
vergelykings op die data is bestudeer, en van die fak:tore 
wat min of geen bydrae tot die passings gelewer bet nie, 
is op grond van bul bydrae tot R2 ge-eliminieer. Hierdie 
proses bet aanleiding gegee tot die volgende regressiever­
gelykings: 

Sg 2.4339 - 0.071 lX, 9 - 0.0771X29 + 

0.1232XJ_q + 0.1865X49 + 0.2971Xs9 

3.2625 + 0.2600X1d - 0.2091Xu + 

0.1392X3d + 0.2143X4d + 0.1001Xsd 

1.2520- 0.1906X1b + 0.2097X26 + 

0.1323X3i + 0.2690X4b + 0.3315Xsb 

Die vlakk.e van R2 (nadat besluit is om slegs 5 faktore toe 
te laat vir elke rcgressic-vcrgelyking) was 0.42 vir model 
(1), 0.35 vir model (2) en 0.71 virmodel (3). 

Indien die standaard F-passingstoets [9] aangewend 
word, is model (1) betekenisvol by die 5% waarskynlik­
heidsdrempel, model (2) by die 11 % drempel en model (3) 
by die 1 % drempel. Model (1) en model (2) lewer nie so 
'n "goeie" passing as wat 'n mens graag sou wou be nie. 
Hierdie ervaring klop egtcr met andcr navorsers se bevin­
dinge wat die gebruikers am1bctref. Die resultate gelewer 
deur die databasispersoneel toon ook dat hulle evaluering 
van die databasisomgewing nie so konsekwent is nie. Dit 
kan te wyte wees aan die fcit dat hulle miskien meer kon­
sentreer op hulle kennis van die tegniese kwaliteite van 
die databasisbestuurstelsel wat vir die gebruikers en die 
bestuurders meer onbckend is en dalk minder belangrik. 
Daar is gewoonlik beter pa'isings by die modelle vir die 
bestuurders. Beter passings is verkry met meer verander­
likes (R2 = 0.53 in die geval van die gebruikers indien die 
10 beste verandelikes ingesluit word, en R2 = 0.47 vir die 
databsispersoneel indien die 10 beste veranderlikes inge­
sluit word). Hierdie resultate word meer volletlig in [16) 
bespreek. Daar is egter volstaan by die beste 5-veranderlike 
model om die tegnieke wat ter sprake is in hierdie model­
lering makliker te illustreer. Die tegnieke is in elk geval 
algemeen toepa'ibaar vir ander keuses in aantal en spesi­
fieke beslissingsveranderlikes. 
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Tabel 1. Geselekteerde faktore. 
Veranderlike Betekenis 

01 bestuclering van ontwikkelings op 
die rekenaargebied 

0 2 verskillende gebruikers vir die­
self de data 

Ds 

ondersteuning van 'n groter mate 
van rekenaargebruik 
algemene tevredenheid met 
rekenaardepartement 
fondse vir Rekenaardepartement 
vlak van tevredenheid met rekenaar­
departement 
kry inligting wat verlang word 
uitvoerverslae is maklik leesbaar 
ekonomiese regverdigbaarheid van 
"eie" data 
data moet "veilig" gestoor word 
mate waarin databasisse herontwerp 
moet word 
ten gunste van opleidingskursusse 
bywoning van kursusse oor eie 
DBBS 
verhouding tussen databasisperson­
eel en gebruikers 
bestaan van 'n formele beleid vir 
databasisbeplanning 

3 Verwerkings 

Die faktore (vyf vir elke teikengroep) wat geselekteer is, 
word in Tabel 1 getoon. Die regressievergelyking wat 
gebaseer is op die geselekteerde faktore vir elke teiken­
groep, sien nou soos volg daaruit: 

S 3.08+ 0.151702 + 0.4136G1 + 0.02020s 

- 0.219103 + 0.22804 + 0.199283 

- 0.3628s + 0.173584 - 0.024382 

- 0.495681 - 0.3194D4 + 0.0225D2 

- 0.0545D3 + 0.2311D, + 0.5364Ds 

lndien die standaard F-passingstoets [9) aangewend word, 
is hierdie model betekenisvol by die 12.75% waarskynlik­
heidsdrempel. 

Met behulp van lineere programmering kan die suk­
ses van 'n organisasie se databasisomgewing nou gemak:­
simaliseer word. Die veronderstelling is dat die sukses 
soos waargeneem deur die gebruikers en die sukses soos 
waargeneem deur die databasispersoneel nie onder vooraf 
bepaalde vlakk.e mag daal nie. Daar word van die stand­
punt uitgegaan dat die bestuur van die organisasie sim­
patiek teenoor die gebruikers en die databasispersoneel 
staan. Om die soms konflikterende doelwitte van die ver­
skillende groepe in die organisasie te versoen, word daar 
vir bogenoemde regressievergelyking 'n lin~re program 
opgestel met die doelfunksie en beperkings wat soos volg 
daar uiL<;ien. 
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SUKSESFAKTORE 

Sukses waargeneem 
deur gebruikers 

Sukses waargeneem 
deur databasispersoneel 

Sukses waargeneem 
deur bestuurders 

Figuur J. Onderlinge verwantskappe tussen persepsies oor suksesvlakke enfaktore wat 'n invloed daarop het. 

Maks. S = ao+a1X1 +a2X2+ ... +a.1:X.1: onderhewig 
aan die volgende beperkings: 

/1X11 + /2X21 + ... + lnXn1 - Xi = 0 

l1X12 + l2X22 + ... + lnXn2 - X2 0 

l1X1.1: + l2X21c + ... + lnXni: - Xi: 0 

Co+ c1Y1 + ciY2 + ... + CmYm > r (4) 

do+ d1Z1 + d2Z2 + ... + dmZm > s (5) 

Xr = q (6) 

11 + 12 + ... +In = 1 

l1,l2, ... ,In > 0 

• Xi, X2, ... , Xi: onbeperk in teken. 
• r en s is die minimum vlak van sukses wat vooraf vir 

die gebruikers en die databa-;ispersoneel respektiewe-
lik gekies word. · 

• k = 15, m = 5, n = 26, 1 :Sp :S 7 en 1 :S q :S 7. 

X1 =G2 
Xs =G4 
X9 =D1 
X13=B4 

Yi =02 
Ys =04 

Z1 =D4 
Zs =Ds 

bo =3.08 
b4 =-0.2 
ba =0.17 
b12 =0.02 

co =2.43 
C4 =0.19 

do =3.26 
d4 =0.21 

X2 =01 
X6 =D4 
X1o=Ds 
X14=B2 

Y2 =01 

Z2 =D2 

b1 =0.15 
bs =0.23 
b9 =-0.02 
b13 =-0.05 

Ct =-0.07 
cs =0.30 

d1 =0.26 
ds =0.10 

X3 =Gs X4 =G3 
X1 =D2 Xs =D3 
X11=B3 X12=Bs 
X1s=B1 

y 3 =Gs Y4 =G3 

Z3 =D3 Z4 =D1 

b2 =0.41 b3 =0.02 
b6 =0.20 b1 =-0.36 
bw =-0.50 b11 =-0.32 
b14 =0.23 bis =0.54 

C2 =-0.08 CJ =0.12 

Met behulp van hierdie lineere program kan die sukses van 
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'n organi~ie se databasisomgewing nou gemaksimaliseer 
word, met di~ veronderstelling dat die sukses van die ge­
bruikers (4) en die sukses van die databasispersoneel (5) 
nie onder die vooraf bepaalde vlakke r (vir die gebruikers) 
ens (vir die databasispersoneel) mag daal nie. 'n Beslis­
singsveranderlike (G1, G2, G3, G4, Gs, D1, D2, D3, D4, 
Ds, B1, B2, 83, B4 en Bs) kan tot 'n sekere vlak beperk 
word (6) om sodoende te bepaal wat die invloed van die 
ander beslissings-veranderlikes op die sukses van die data­
basisomgewing sal wees. 

4 Resultate 

Bogenoemde lineere program is eerstens sonder die twee 
beperkings (4) en (5) opgelos om sodoende te bepaal wat 
die maksimum sukses van die organi~ie se databasisom­
gewing, soos waargeneem deur die bestuurders, is. Die 
oplossing biervan is 6.8137 gemeet op 'n sewepuntskaal. 
Hierna is die twee beperkings (4) en (5) bygevoeg en ver­
skillende kombinasies van r en s is ingesluit. Tabel 2 toon 
die resultate wat verkry is deur alle verskillende kombi­
nasies van r en s te neem en die lineere program op te Jos. 
Dit is belangrik dat daarop gelet moet word dat die waardes 
op 'n sewepuntskaal gemeet is. Verder is daar by sekere 
kombinasies van r en s geen toelaatbare oplossings nie. 
Die rede hiervoor is dat die ervaringsgebied waarin 'n mens 
werk, nie sulke kombinasies bevat nie. In die verskillende 
groepe mag daar wel sulke afsonderlike vlakke bestaan, 
maar dit moet in gedagte gehou word dat die gemiddelde 
waardes sulke punte uitsluit. Verder kan gesien word dat 
daar 'n prys betaal word wanneer die sukses van die ge­
bruikers en die sukses van die databasispersoneel gedwing 
word om nie onder 'n sekere vlak te daal nie. Neem as 
voorbeeld die geval waar r = 4 en s = 6 gestel word. Die 
maksimum sukses wat nou haalbaar is, is 5.81 teenoor die 
maksimum sukses van 6.81 sonder hierdie twee beperk­
ings. Die prys wat dus bier betaal word, is 'n afname van 
1.00 op 'n sewepuntskaal. 
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Tabel 2. Maksimum sukses vlr versklllende kombinasles van 
r ens 

r s Maksimum sukses 
1 1 6.8137 
1 2 6.8137 
1 3 6.8137 
1 4 6.7017 
1 5 6.2853 
1 6 5.8140 
1 7 geen oplossing 
2 1 6.8136 
2 2 6.8136 
2 3 6.8136 
2 4 6.7000 
2 5 5.2850 
2 6 5.8140 
2 7 geen oplossing 
3 1 6.8136 
3 2 6.8136 
3 3 6.8136 
3 4 6.7017 
3 5 6.2853 
3 6 6.8140 
3 7 geen oplossing 
4 1 6.7686 
4 2 6.7686 
4 3 6.7686 
4 4 6.7000 
4 5 6.2850 
4 6 5.8140 
4 7 geen oplossing 
5 1 6.0662 
5 2 6.0662 
5 3 6.0662 
5 4 6.0662 
5 5 6.0662 
5 6 geen oplossing 
5 7 geen oplossing 
6 1 4.4477 
6 2 4.4477 
6 3 4.4477 
6 4 4.4477 
6 5 geen oplossing 
6 6 geen oplossing 
6 7 geen oplossing 
7 1 geen oplossing 
7 2 geen oplossing 
7 3 geen oplossing 
7 4 geen oplossing 
7 5 geen oplossing 
7 6 geen oplossing 
7 7 geen oplossing 
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5 Opsomming 

Hierdie model is uit 'n bestuursoogpunt geformulett. Die 
sukses van die organisasie se databasisomgewing, soos 
deur die gebruikers en die databasispersoneel waargeneem, 
is ook in berekening geneem in die formulering van die 
model. Met behulp van die lineb'e regressievergelyking 
kan die suk:ses van die organisasie se databasisomge wing 
bepaal word. Met behulp van die linetre program kan 
gesien word wat die invloed van die beslissingsverander­
likes op die sukses van die databasisomgewing is indien 'n 
bepaalde by 'n voorafbepaalde vlak beperk word. 

Die gebruikers en die databasispersoneel se onderskeie 
suksesvlakke kan bepaal word en 'n meganisme is in die 
model ingebou om toe te sien dat hierdie onderskeie suk­
sesvlakke nie onder 'n sekere vlak daal nie. Uit 'n praktiese 
oogpunt lean die resultate wat hierdie model lewer, soos 
volg gestel word. 

• Verkry data in die organisasie (met behulp van vrae­
lyste, onderhoude, ensovoorts) vir die beslissingsver­
anderlikes in die regressievergelyking. Die resultaat 
wat verkry word wanneer bogenoemde berekeninge 
gedoen is, toon die mate van sukses van die organ1sa­
sie se databasisomgewing aan (soos waargeneem deur 
die bestuurders). 

• lndien bestuur nie tevrede is met die sukses wat verkry 
is uit bogenoemde verwerking nie, kan daar nou sekere 
verstellings aan die verskillende beslissingsverander­
likes in die regressievergelyking gedoen word. Met 
behulp van die lin~re program lean bepaal word wat 
die invloed van die oorblywende beslissingsverander­
likes op die sukses sal wees indien 'n bepaalde beslis­
singsveranderlike verstel word. Met hierdie metode 
lean ook gesien word wat die maksimum en minimum 
sukses is wat behaal kan word met daardie betrokke 
beslissingsveranderlike op 'n voorafbepaalde vlak ge­
stel. 

Hierdie model bet egter die nadeel dat dit die sukses van 
die organisasie se databasisomgewing bepaal soos waarge­
neem deur 'n spesifieke groep in die organisasie, naamlik 
die bestuurders. Dit bet wel die voordeel dat daar geensins 
teen die sukses soos waargeneem deur die gebruikers en 
deur die databasispersoneel, gediskrimineer word nie, aan­
gesien hierdie onderskeie suksesse gedwing word om nie 
onder 'n sekere vlak te daal nie. 
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