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DESIGNING AN INFORMATION SYSTEM - A SUPPORT
SYSTEM FOR A STATISTICAL INFORMATION SERVICE

By Reija Helenius

Abstract: The author discusscs the various functions involved in designing of
information systems and describes the projects implemented in Library of Statis-
tics in Finland. The primary aim of the project is to devise an information system
which would be of use to persons employed in statistical information services. The
project was launched with an extensive survey in 1990, and the programs are cur-
rently under testing.

The system analysis carried out at the Library will be discussed together with the
relevant information system designing functions.

1. Introduction * '

The designing of information systems is currently part of the everyday working
routines of persons employed in libraries and information service positions. In |
addition to the compilation of library catalogs, librarians and information special-
ists may be engaged extensively in the designing of information systems, a task
which used to be largely in the hands of computer experts and guided by the BE
nature of the existing technology. Nowadays, however, a mere mastery of technol- ’
ogy is no longer sufficient to produce efficient systems which satisfy the needs of }

their users

The designing of information systems can be taken as a problem which involves
human sciences (e.g. the social sciences, psychology and linguistics) and technol-
ogy. The former as such do not provide any ready-made methodology which could
be used to support designing, but rather supplement the existing designing
methods used by computer specialists, such as systems methods, in emphasizing
the role of the user (Ref 1).

It is emphasized in the research into information needs and seeking carried out in
the fields of library and information science that the designing of functional
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information systems should set out from users' needs, which requires an under-
standing of why and how humans seek, process and utilize information. Informa-
tion systems should be capable of being used for decision making and problem
solving purposes and possess a sufficient degree of flexibility so as to meet the
requirements of various types of users (e.g. Refs 2, 3, 4).

Persons engaged in the designing of information systems should be capable of
identifying with the user throughout. Each instance of designing requires case-
specific considerations, and stereotyped solutions are not applicable to each and
every designing situatiom.

The present paper discusses the various functions involved in the designing of
information systems and describes the designing projects implemented in Library
of Statistics in Finland. The primary aim of the project is to devise an information
system which would be of use 10 persons employed in the statistical information
services. The project was launched with an extensive survey in 1990, and the pro-
grams are currently under testing.

The Library of Statistics, the main institution of its kind in Finland, possesses
extensive collections of statistical documents obtained from Finnish sources,
international organisations, the statistical authorities in various countries, and
other publications on statistical topics.

2. Statistic points for the development of a computer-based reference support
system

Persons engaged in reference and information services are often required to
answer difficult questions of many kinds and thus to master a large amount of
highly detailed information. The traditional means of information search, such as
library computer catalogs and bibliographies which only consist of references, do
not alway offer the necessary assistance in problem-solving.

Information and reference services also require other means of answering to diffi-
cult questions and of jogging the memory. Various memory card files, e.g. refer-
ence information files or problem card files, and registers have so far been em-
ployed as corporate memories which are used to store pieces of information found
at a given time for subsequent use. Such files thus contain answers to difficult
questions and references to relevant sources of useful information, thus reducing
the need for acting solely on the basis of one's own memory.

The development of information technology has increased the need for converting
manual memory files to computer-based systems. Some computer systems have
already been implemented in the United States to support reference and informa-
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tion services (Refs 5, 6, 7). A computer-based support system can be defined as an
information system which can be used to facilitate and enhance a certain function,
such as an information service. The difference between a bibliographic or library
catalog database and a reference support system could be described by saying that
in bibliographic database the searcher wants to retrieve all the relevant records
regarding a topic, while the primary aim of a support system is to provide the user
with direct factual information or a list of the best sources available,

The memory card file which has been maintained in the Library of Statitstics for a
couple of decades is currently being used to develop a computer-based statistical
information system. This is considered necessary as the running of a statistical
information service requires advanced knowledge of innumerable aspects of
society. Additional requirements include familiarity with a number of statistical
classifications, concepts and definitions. Clients also expect to receive the answers
without delay, so that there is simply not enough time to employ a method based
on trial and errot.

Persons engaged in information services do their best to find the most satisfactory
answers to questions or inform the client of the right reference books. The 10,000
questions received by the Library of Statistics each year cover a wide range of
topics, such as index numbers, trends in gross national product, distribution of
religions, trends in the productivity of work in various countries, or even the
numbers of trawlers operating in given fishing grounds. More extensive inquiries
may involve a survey of the market for furniture (imports, exports, production) in
various countries and years, or a compilation of the latest basic economic indica-
tors at the international level.

Most of the staff of the Library of Statistics are employed in answering direct
questions from the public, which in turn increases the need for a support system,
and all the employees make some use of the existing memory card file which
provides background support for new staff in particular but is also of use for the
more experiences librarians. It can thus be regarded as a 'collective memory'.

3. Support system designing functions

It is common in connection with the designing of information systems to speak of
systems analysis and systems planning, which point to "an organised approach to,
or a methodology for, the intreduction of computerized systems” (Ref. 8). It is
possible to employ a wide variety of approaches and methods in a systems analy-
sis.
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The systems analysis carried out at the Library of Statistics will be discussed in
the following, together with the relevant information system designing functions.
The model suggested by Soergel (Ref 9), used as a framework for the systems
analysis, is discussed here in a modified, simplified form.

3.1 Delimitation of the system and setting of objectives

The first stage in designing is to determine the functional requirements for the
system to be designed, in which careful thought should be given to what is rele-
vant and what is irrelevant. Objectives can then be set for this system. The design-
ing should set out from an overall objective, which for an information service
support system could be to assist the staff in answering problematic questions.

In addition to these overall aims, more specific objectives and requirements
should also be set in order to create criteria for the evaluation of alternative pro-
grams and means of implementation (Ref 9). Various types of criteria have been
developed for the evaluation of information systms which can be used primarily as
general evaluation guidelines (e.g. Refs 10, 11, 12, 13). It should be notes, how-
ever, that each and every instance of evaluation regires an approach of its own and
application of the existing lists of criteria.

A total of 11 criteria connected with information content, the user interface
(search and print functions) and updating facilities were laid down for the refer-
ence support system in the case of the Library of Statistics, These were derived
from results obtained by means of a requirements analysis, examples collected
from the literature and practical experience. The system which met the given cri-
teria was termed the desired system.

3.2 Requierements analysis

A requirements analysis involves a survey of the requirements that a user of a
system may have. Its purpose in this case was to find out the type of information
needed by employees as a precondition for successful work and the other demands
they may have regarding the system (Ref 14). The needs of all information system
users should be explored in this way (Ref 13). If it is impossible to obtain infor-
mation from all prospective users, representatives of each user group at least
should be available (Ref 15).

There are a number of means of examining needs which are of relevance to in-
formation systems, and they can be used simultancously. They include interviews,
inquiries, protocol analyses, brain stormings, other forms of group work, and the
analysis of existing systems. Information on the needs of the user organization's
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staff can also be derived from features and functions of the existing system (refs
14, 16), or by means of action research.

3.2.1 Inquiry methods

Inquiry methods such as interviews and brain stormings are as such an insuffi-
cient means of exploring user's requirecments (Ref 16). It may be difficult for users
to express their visions of a new information system or describe their requirements
without any concrete knowledge of how to use it. They may also tend to think only
of approaches which would not cause any changes in their working methods,
unaware ofthe fact that an information system enables the adoption of entirely
new working methods. Similarly, users may feel that an automated system is only
capable of providing answers but fail to recognise that it could in fact alter the
questions (Refs 12, 17, 18).

Users may also think that the designer understands their working tasks better than
he in fact does, while the latter may regard users as possessing a better under-
standing of their working tasks than they actually do. A belief in the apparently
unlimited capacity of computers on the onc hand and a resistance to all changes
on the other may produce unrealistic, prejudiced responses. In addition, opinions
also tend to become easily confused with actual facts (Ref 14),

Users' needs in the Library of Statistics were examined by means of theme inter-
views, the choice of which was justified by the fact that they enable al! potential
users to express their opinions on the project. This may have promoted favourable
opinions and reduced resistance. All persons employed in information service
functions were interviewed, and attention was also paid to the needs of clients,
whe constituted another prospective user group.

The interviews indicated that there is a need for developing an efficient informa-
tion support system. The library information service section is currently charac-
terised by a constant pressure of work. A mastery of extensive fields of experience
is required, and current working aids are inadeguate, forcing the staff to rely
largely on memorization. In addition, it is difficult to find the correct references or
to understand the content of many concepts. It was thus no wonder that properties
such as ease of use, speed, exhaustiveness of content and up-to-date information
were required from the system. The replies also suggested that some kind of the-
saurus would be required to facilitate the search for individual pieces of informa-
tion. The possibility of providing the library's clients with access to the system
would call for further investigation,
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332  Analysis of the current system

Examination of the existing system constitutes a form of reqirement analysis. As
the system in use at a given point in time was originally created to meet certain
requirements, it can also be used to draw conclusions about users's needs at that
time. The existing system and its operation can be described in a variety of ways,
¢.g. verbally or in the form of a matrix and operational diagram (Ref 19). Such a
description brings out the primary aspects of the content and structure of the sys-
tem and the way in which it is used. In addition, information can also be obtained
on its advantages and weaknesses and on the grounds on which the introduction
of a new system would be desirable (Ref 13).

Thus description of the existing system was used as a second requirement analysis
method at the Library of Statistics in addition to the theme interviews. The proc-
ess involved examination of the entire memory card file in order to determine the
essential features of the system. Information of the content of each card was
recorded on a separate form, The aim of the analysis was to obtain an overall pic-
ture of the system and its content, and the results obtained underlined the need for
a new system.

Instead of an analysis of the existing system, it would also have been possible to
supplement the interviews by examining the various functions within the organi-
sation using the system or by constructing a prototype. Davis (Ref 16) recom-
mends the parallel use of more than one requirement analysis method.

3.4 Implementation constraints

It is also necessary to examine any restrictions which may arise from the follow-
ing factors:

- investments in new equipment,

- investments in programs and applications,

- staff resources, and

- need for computer support and computing expertise.

The identification of such constraints will provide a concrete framework for the
designing of the system.

3.5 Selection process

When a process is initiated to find a system which will meet the user's require-
ments, sufficient information should be available on the existing implementation
opportunities. It should also be possible to evaluate these with respect to case-
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specific requirements, to predict future trends in technology and to cutline the
requirements imposed by these trends on the systems designed.

Modern technology enables the application of systems of various types. The main
problem is how to obtain information on all the opportunities offered by the tech-
nology and how to benefit from these,

Ideas and application alternatives can be collected from the literature or generated
onself. General information is provided by systems descriptions in directories and
software manuals, evaluations of systems and applications and discussions of
future trends. Visits to organisations in which an interesting program is already in
use are also important, and it may also be possible to learn from colleagues' expe-
riences. Other sources of useful information are exhibitions and conferences (Refs
8, 10, 20).

Omce all applicable alternative systems have been explored, an assessment can be
made of their practicability with respect to the purpose for which they will be
used, Attention is first paid to whether some of the alternatives should be aban-
doned by virtue of the known restrictions, so that the remaining ones can be
evaluated relative to the criteria employed (Ref 9). This evaluation is part of a
cost-benefit analysis which concentrates on the advantages to be gained from
particular alternatives, i.e. comparison of their costs and benefits (Refs 13, 20).
The best alternative is selected for implementation.

Four types of system differing in their basic structure were examined in the case of
the Library of Statistics:

1. information retricval systems,

2. database management systems,

3. hypertext systems,

4, expert systems.

The actual program evaluation, in which attention was paid to basic structural fea-
tures, information search facilities and applications which could be implemented
by means of these systems, took place only after the general characteristics of the
four various system types had been examined. Future trends and questions regard-
ing the designing and implementation of the system were also considered.

The applicability of the four various system types was evaluated relative to the
criteria employed. This evaluation indicated that none of the alternatives available
corresponded fully to the aims laid down for the system, and it was difficult to
place them in order of preference. The types of system were found to differ in
terms of their range of uses and the support they provided for the user. Informa-
tion retrieval systems and database management systems do not support the work
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of the user, but serve as ‘search devices' which retrieve the desired piece of infor-
mation. These systems differ in that the former are intended for the retrieval of
textual information and the latter for the management of structural information.
Hypertext systems can best be used to manage free-form information and to pro-
mote associative browsing. Expert systems operate at an entirely different level.
They can be consulted regarding a narrow subject fields and provide the appro-
priate recommendations.

The investigations performed at the Library of Statistics indicated that it was only
expert systems which were entirely unsuited for the purposes of an extensive sta-
tistical information service, thus strengthening the notion that it will be even more
necessary to aim at combining the properties of the various alternatives in future.
The system aims specified for the Library of Statistics contained features of a
mumber of system types, and all of these had to be taken into consideration in the
actual comparison of the programs. Information retrieval systems and database
management systems were found to correspond best to the criteria.

The project is currently being continued. A total of six programs have so far been
evaluated by representatives from the library and the computer department, and
two have been selected for test use, and after which a final decision will be made
regarding their suitability for use by the information service department.

4. Conclusions

The development and reorganisation of tools and working methods for informa-
tion and reference services is a significant issue. The traditional means of infor-
mation scarch, i.e. library database catalogs, are insufficient, and should be
replaced by systems which will correspond more directly to actual information
needs. A support system is particularly useful for a statistical information service,
as clients expect to receive the desired piece of information rapidly and the em-
ployees in the service department, who vary in their education and experience, are
required to master an extensive range of statistical topics. The development of
support systems can also be assumed to attract a broader interest as it is evident
that systems of this kind will be required in other information services such as
public libraries.

One important issue which should be taken into consideration is that no computer
can be used to replace human expertise and judgement, but computers should
rather be regarded as tools which ¢an be used to assist human operations. It is thus
obvious that information systems should be designed so as to promote and facili-
tate human action. The analysis of needs and requirements can thus be considered
one of the most important tasks in the designing of such information systems.
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