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ABSTRACT 

This thesis evaluates the performance of the different techmcal features of P ADdev IR 

system from the point of view of professional system lIsers, who are staff members of P ADIS, 

requirements of development information handling, and the -state-of-the-art development in the 

IR technologies. 

Fearures, merits and demerits of different types of databases and database development 

paradigms are reviewed. The development of IR technologies and IR feattlres of ISIS packages 

are summarized, which highlights the deficiencies of the existing ISIS-based IR services. Search 

types and database formats are also discussed as factors ofIR system's performance. 

Establishment, objectives, services and databases of PAD IS are also considered. The new 

IT-oriented plans of the Development Information Services Division are also discussed. 

The data analysis and discussion of the existing feattlIes of P ADdev IR system shows its 

present IR capabilities and what would have been considered to further enhance its performance. 

On the basis of the conclusions drawn from the different parts of the thesis, long-range and 

immediate reconunendations are proposed. 
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1.1. BACKGROUND 

CHAPTER ONE 

INTRODUCTION 

The tenn assessment is defined by English dictionaries as the act of judging the quality. 

With this understanding, the backgrotmd of this study is given below. 

This thesis assesses the capability and effectiveness/perfonnance of infonnation storage 

and retrieval system, that is to be referred to as IR throughout this thesis, implemented on the data 

base of development infonnation on Africa (P ADdev), created by pan-African Development 

Infom1ation System (P ADIS). 

P ADIS is a cooperative regional development infonnation system established in 1979 

w1der the aegis of the United Nations Economic Commission for Afiica (ECA)(Kangulu 1994). 

It is the result of the recognition of the poor state of numerical and non-nun1erical infonnation and 

documentation resources and referral services in Africa by Resolution 360(X1V) adopted by the 

Economic Commission for Africa (ECA) conference of Ministers on the establishment of a Pan­

African Infonnation System. 

The system became operational in 1980. Its main objective was to provide ready access to 

infonnation required by policy makers, technicians, planners, and others engaged in the economic 

and social development of African countries (Kangulu 1994). 

To achieve this main objective PADIS was aimed at, as indicated in its manual for 

document analysis (pADIS 1993b), establishing a regional infom1ation system in Africa which 

would serve as a conduit for infoll1ation and data for development, centred arotmd national, sub-



regional and regional networks to which all members would voluntarily contribute information 

and share their information management techniques. It has also the following immediate 

objectives. 

I. enhancing the capability of member states to collect, store, retrieve and 
disseminate information on issues of African development 

2. development and maintenance of a series of numerical and non-numerical 
databases for storage and dissemination of development information to be used by 
member states. 

3. development and encouragement of acceptance of norms and standards for 
harmonizing development documentation and information 

4. training personnel from member states, sub-regional and regional institutions in 
the introduction and utilization of up-to-date methods of development information 
processing and dissemination. 

Structurally, P ADIS is part of the UN system. It receives financial and technical support 

from the UN regular budget for the ECA, African member States of the ECA, the UN 

Development Programme (UNDP) and other multi-lateral and bi-Iateral donors like, unesco and 

IDRC (p ADIS 1993b). Recently, it is within the Development Information Service Division that 

includes: f0l111er P ADIS, Statistics Division, Library, Cartography and remote sensing, and 

Publication and Reproduction unit. 

In line with the above general and specific objectives P ADIS is responsible to play the 

following major roles(Kangulu 1994:208) 

promote bibliographical control of development information in and about Africa using the 
territorial formula, each African country is expected to record development information 
produced in and about it and forward this information to P ADIS Central Coordination 
Office (P ADIS-CCO) in Addis Ababa, for inclusion in P ADdev. 
Increase accessibility to development information in Africa and elsewhere by providing 
such services as retrospective bibliographical searches, selective dissemination of 
information(SDI), question and answer services, and 
provide training in modem information handling techniques and use of development 
information. 

However, Kangulu(l994) concluded that: 

P ADdev is not comprehensive in that there is lack of input from many national 
coordinating centres, there is delay in merging inputs received from national centres and 
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there is also deliberate exclusion of materials about Africa produced outside Africa 
covered by other databases. 
Some of the P ADIS methodologies are outdated, i.e., the P ADIS methodologies used in 
recording information are difficult and unnecessarily long. 
Recording of development information has not yet been standardised. This is to mean that 
standardisation of information recording has not been achieved at any level, even at 
PADIS. 

He also recommended that: 

Core database, P ADdev being one of the three databases that he has considered as core, 
should be given priority over others. 
Efforts should be directed at making P ADdev as comprehensive as possible. 
access to development information in and about Africa should be improved via the 
improvement ofPADdev. 
Newer technologies for the recording and dissemination of information should be 
explored. 

• As priorities for P ADIS, he suggested that P ADIS should develop other methods for the 
recording and delivery of information. 

The theoretical background of evaluation research shows that IR can be evaluated against 

the fo llowing criteria point of view, as has been identified by Cleverdon (Chowdhury 1994). 

I. recall 

2. preCIsIOn 

3. time lag 

4. the effOlt, intellectual as well as physical, required from the user in obtai.ning answers to 

the search requests 

5. the form of presentation of the search output which affects the user's ability to make use 

of the retrieved items 

6. the coverage of the collection 

Rowley(1992) also forwarded the following checklist for the evaluation of databases and 

text retrieval software. 

I. Inputting data that includes: 
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screen format 

editor 

updating facility 

field type 

2. Indexing 

3. Information retrieval including the help and search facilities 

4. Output facilities 

5. Security 

6. Displaying the index 

7. Setting up databases 

8. Relational databases 

9. User-friendliness 

Using these criteria an IR can be evaluated either from the management or from the users 

point of view (Cleverdon 1978). The following are some of the functional requirements listed by 

Chowdhury (1994) that a user-oriented IR system should meet. 

I. Information should be provided in a form suitable for ready access. 
2. The scope of the system should be broad enough to cover all kinds of requirements of the 

users' community . 
3. The system should be capable of providing right information at the right tin1e. 
4. Infonnation provided should be easily accessible. 
5. The system should be adaptable to environmental change. 
6. The system should maintain standards for protection of data. 
7. The system should devise ways for facilitating oral communication. 
S. The system as a whole should be easily accessible and convenient to use. 

This thesis therefore, assesses the fulfilment of some of Chowdhury's (1994) functional 

requirements. To this end, it adopts some of the evaluation criteria put forwarded by Cleverdon, 

as cited by Chowdhury(1 994), and most of the check lists offered by Rowley (1992). 

By 'user' David Bawden, as cited by Gilchrist (1996), means primarily the information 
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professionals who are the 'users' of the system in the sense of being searcher, intermediaries, 

operators, providers, maintainers or whatever, rather than the 'information requestor' or direct user. 

For him, although evaluation considers the ultimate information users, it rests squarely with 

information professionals. This thesis also considers P ADIS' professional staff members as users 

of P ADdev IR system. With tlus background in mind, the statements of the problem are 

discussed below. 

1.2. STATEMENT OF THE PROBLEM 

Development information systems handle data including numerical and non-numerical, 

like bibliographic, referrals as well as factual information relevant for idea formatting, planning, 

implementation, monitoring, evaluation, and research (P ADIS 1993a). Africa's needs for 

data/information for socio-economic development planning fall into two broad categories: (1) 

strategic data/information for planning development and execution; and (2) data/information in 

the area of science and teclmology (P ADIS 1996). Therefore, software packages required to 

• handle development information include DBMSs, Statistical database packages, Bibliograpluc 

information Management packages, or software for exchange of development information 

through electronic networks (P ADIS 1994b). However, a paper presented at the ninth session of 

the joint conference of African Planners, Statisticians, Population and Information Scientists 

attributed Afiica's lack of development to the information poverty. The cause of the poverty, as 

the paper pointed out, is not lack of data but lack of the appropriate information infrastructure 

(PADIS 1996), through which the available data/infom1ation can be accessed, To be accessed 

data/information should be handled with an effective information retrieval system that stores all 
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the available datalinfonnation and retrieved as required. This initiated the researcher to assess 

P ADdev IR system. 

Any definition of the phrase Infonnation Storage and Retrieval shows that the first thing 

that an IR system should do is database creation in a structured way. To this end, PADIS 

developed P ADdev using its own fonnat of record structure. In planning an appropriate record 

structure for the database, P ADIS aimed at keeping the data entry procedures of the format as 

simple as possible, avoiding the repetitive entry of identical material whilst at the same tin1e 

providing the most comprehensive infonnation possible (P ADIS 1993b). In this regard, this thesis 

looks into the infonnation recording capacity of P ADdev IR system. 

P ADdev is a database of referencelbibliographic type. It is obvious that bibliographic 

databases can only indicate the availability of infonnation sources for a given infonnation need. 

Yet, traditionally, much attention for retrieval purposes has been focused on the beginning of an 

article (title, author, abstract) and to its end (list of references). However, attention has now been 

drawn to the body of the article by the full-text retrieval systems (!vleadows 1992) .. Although, in 

his conclusion Meadows pointed out the complexity of full-text retrieval systems, he indicated 

that all the limitations of traditional infonnation retrieval like use of keyword, boolean 

combinations and concentration on documents are being transcended. Milet(1989) also noted that 

the dream of multin1edia information retrieval systems visualized by Vannevar in 1945, which 

was called Memex, provided the conceptual basis for more sophisticated interactive infonnation 

retrieval systems, such as hypennedia and object-oriented progr=ing systems. Although the 

hardware limitations delayed the realization of these technologies, presently both the hardware 

and software technologies have developed enough to make them a reality. They have, therefore, 

started to optimize the user-machine interaction by maximizing the human cognition process 

(Ozkarahan 1995). In this regard, this thesis identifies the need for the advancement of the storage 
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and rettieval system of the PADdev database to the level of the state-of-the-art development from 

the intermediaries' point of view. 

Despite all the developments and complexities of user requirements mentioned above, 

P ADIS maintains its database using bibliographic packages ofISIS family. 

In trying to answer the question most frequently being asked by computer specialists 

when implementing a doclUnental database "Why micro ISIS and not a relational database 

management systems?", Deco and his co-authors (1995) enlisted a nlUnber of features of 

documentaVtextual databaSes that the relational DBMSs cannot handle. Moreover, a database 

software evaluation report(p ADIS 1 994a) presented a nlUTIber of faci lities available in ISIS as 

compared to xBase. 

Despite their good features, due to the fact that packages of ISIS family do not use what 

is called the 'relational' model to structure databases, it would be clUTIbersome to handle a database 

of complex nature (P ADIS 1994a) by G'1em. According to a database software evaluation report 

(P ADIS 1994a), the interface design tools and the field, variable, and record control techniques 

available in CDSIISIS are limited, and would make complex data entry or analysis schemes very 

difficult to implement. The report also shows that ISIS has also the limitation of handling non-text 

data types like dates, images, sounds, floats, memos because it is specialized for bibliographic 

databases. Moreover, windowing, mouse-driven interface techniques standard to MS windows, 

Macintosh, and xwindows operating shells are not currently available in CDSIISIS (P ADIS 

1994a). In this view the tllesis tties to assess if these limitations have inlpeded the storage and 

retrieval performance of P ADdev database and their impact on the futurity of the database. 

In this line, showing the development of complication and user requirement even in the 

bibliographic world, Heaney (1995) proposes the revision of MARC and AACR2 into their 
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object-oriented version so that they can accommodate the natural generalizations required and the 

dynamic nature of the bibliographic databases. Moreover, according to Chen (1994), the benefit 

of an object-oriented IR approach is twofold: 

1. IR systems are mostly long-life software, owing to the massive amount of stored 
information which is difficult to reorganize. After several years, the requirements of the 
software may be quite different from those in the initial stage. In this regard, persistence 
is more in object-oriented approach than the conventional ones. 
In this view the thesis opts to analyse the existing P ADdev retrieval system's 
responsiveness to change. 

2. The query-answering machinery of the deductive object-oriented database provides a 
good framework for retrieving information needed by the user. 
With the above, the need to study the retrieval capability and user friendliness of the 
system is justifiable. 

On the basis of the analysis that will be made, the researcher attempts to recommend 

possibilities by which P ADIS gains the benefits of the technological development in the area of 

IR to alleviate the problems that may hinder the performance of its IR service, if any. 

In view of the above-stated problems this study was set out to achieve the following 

objectives. 

1.3. OBJECTIVES 

The general objective of the study is to analyse the technical features of the existing 

information retrieval system of P ADdev database in view of input, storage and retrieval and 

output performance; level of development, i.e., the state-of-the-art-development of the retrieval 

technology, and to make suggestions that may further enhance the useability of the system if 

found necessary. 
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Specifically the study has the following objectives 

I. To analyse the effect of PAD IS methodology on the content of PAD de v in the type of 

information(bibliographic, full-text, sound, image), format of information sources, and the 

development of the P ADIS information retrieval system implemented on P ADdev 

database. 

2. To explore the effect of the inherent limitations ofISIS family retrieval packages on the 

performance ofP ADIS infomlation retrieval system and how to overcome these effects, 

if any. 

3. To analyse the user-friendliness of PAD de v IR system. 

4. To measure the effectiveness from the professional intermediaries point of view. 

5. To analyse the display/output format of the system. 

6. To explore the need to develop the system to the level of full text, hypermedialhypertext 

and/or object-oriented information retrieval system. 

7. To make suggestions that may further enhance the performance of the IR system as per 

requirements that may come out of this research and the-state-of-the-art development in 

the area of information retrieval technology. 

1.4. METHODOLOGY 

Smithson(l994) noted that evaluation of an information retrieval system essentially 

involves a twofold choice between carefully controlled, essentially repeatable experiments 

resembling those of the natural sciences, as opposed to an interpretive approach. That is, the 
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choice is between the two paradigm: the traditional system-oriented view and the more recent 

user-oriented one. Robertson and Hancock-Beaulieu (1992) also noted that the conflict between 

laboratory and operational (user-oriented) experiments is essentially conflict, on the one hand, 

control over experimental variables, observability, and repeatability, and on the other hand, 

realism. 

In the light of the necessity for practical evaluation, Smithson(l994) preferred the user­

oriented paradigm of evaluation research. This study also adopts user-oriented paradigm to 

measure IR effectiveness; to evaluate features like user-friendliness, display fOlmat, search type; 

and to explore future development of the system under investigation. With such an evaluation 

research paradigm and van Rijsbergen's (1975) factors of retrieval effectiveness - the response 

time of the system, the presentation of the output, and the effort the user of the IR system has to 

invest - in mind, in addition to the input capabilitylflexibility, tillS research adopts survey methods 

of data collection. The techniques utilized include questionnaire, interview, observation, 

discussion and document analysis. 

These data collection techniques are to be implemented on the professional users of the 

system at P ADIS, as system operators, maintainers etc, who are considered as a whole. 

The analysis of the collected data is undertaken using the Statistical Packages for Social 

Sciences(SPSS) as required. The graphical and tabular results are accompanied with the required 

interpretation. The expert judgement of the researcher will be presented as a discussion. 
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1.5. SIGNIFICANCE OF THE STUDY 

We can make a reasonable cause for the importance of evaluation, under three headings 

(Gilchrist 1996) two of which are applicable to this thesis. These two are: 

1. Provision of better products and services. 

According to Gilchrist, without some formal, or semi-formal, evaluation there could never 

be any clear understanding of the deficiencies of existing products and services, and hence of 

means for their improvement. 

2. Improved understanding of systems. 

Gilchrist explains this as follows: Evaluation, by both operators and users, is the only 

means of ensuring a reliable and in-depth knowledge of what the system actually does, and how 

it is best used. 

This research is significant in this sense that it can uncover the deficiencies of the system 

under investigation, for no system can totally be perfect, and hence the means of their 

improvement. It is also believed to uncover what the system actually does, what it is supposed to 

do and how it can best be used and make it more understood by both the operators and users. 

More significantly, fmdings of such a research made on such a regional IR system is 

believed to be applicable to the other IR systems inside and outside tlle immediate environment. 

Its improvement will, therefore, be beneficial to any institution working towards developing an 

information retrieval system. 

Deficiency improvements of development IR systems, if any, directly Improves 

development research productivity of the area which is the determinant factor of actual 

development. 'Information anxiety' of decision makers can also be reduced tlu·ough improvements 
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of development IR systems. This research is, therefore, believed to contribute towards the 

development of the African information system for decision making at policy level. 

Moreover Information Professionals who want to nlrther explore the improvement of 

Afiican information retrieval systems will have a reference as a guide. 

1.6. SCOPE AND LIMITATION OF THE STUDY 

The scope of this study is limited to evaluate the retrieval packages implemented on the 

PADdev database without any regard to the collection exhaustivness, of the database. This issue 

has been investigated by Kangulu(l994). It is planned to evaluate the system's input capability, 

search facility, retrieval effectiveness, and output capability. 

Although it is a limitation that should be admitted, the study could not consider 

information requestors' view in the evaluation because most information requestor are scattered all 

over Africa. 

1.7. ORGANIZATION OF THE STUDY 

In line with its objectives the study is organized in the following way. Its first and 

introductory chapter deals with the background, statements of the problem, the methodology it 

adopted and its significance. This part also states the scope and limitation of the study. The last 

section of this part is the organizational layout of the study. 

The next four chapters deal with literature review of the background in the context of 

which the study evaluates the system. To this end, these chapters present reviews on different 

types of databases and their design approaches, IR systems in general and ISIS packages in 

particular, evaluation ofIR systems, search types and database fom1ats. The sixth chapter presents 
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a review on PADIS. 

The analysis and discussion of the collected data are dealt with in the seventh chapter. 

The eighth chapter presents the concl usions and recommendations that come out of the 

other parts of the study. 
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CHAPTER TWO 

DATABASES AND DATABASE DESIGN APPROACHES 

2.1. INTRODUCTION 

This chapter of the thesis reviews different types of databases and the approaches 

commonly adopted to design their structure. As databases are the basis of illformation to be 

retrieved, and as the type of information they contain, , a variety of them are presented. Databases 

also differ according to the structure of their records or files. Approach to the structure of a record 

or a file of a database evolved at different stages. Some of these approaches are presented in 

general terms along with their relative merits and demerits. 

2.2. DATABASE TYPES 

Townley (1978) sees a database or an information bank as a collection of entries each of 

which is about an entity, be it book or person, commodity or statistic, and about its essential 

characteristics. Townley, further pointed out that at the very least each entity must contain a 

means of identifying it uniquely and an organized description of it which may be used for 

searching. Representing an entity of a database for an IR system, the illformation to be moved in 

the system is said to include docwnents; illformation about docwnents; information contained in 

docwnents; and information about the information in docwnents; specialist skills, and experience 

or sow-ces of information (Townley 1978). Based on which of these elements a database contain, 

it may be either a reference or a sow-ce database (Rowley 1993: 68; Convey 1989:8). Rowley 

(1993: 68-69) pointed out that reference databases refer or point the user to other sow-ces such as 
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a document, an organization or an individual for additional information, or for the full text of a 

document. This category comprises: bibliographic databases, catalogue databases and referral 

databases. On the other hand, Rowley(1993 :9) sees source databases as databases of the original 

source data which may be either numeric databases, full-text databases or text-numeric databases. 

Some of these are discussed below. 

2.2.1 BIBLIOGRAPHIC DATABASES 

Convey (1989:3) pointed out that bibliographic databases give the main bibliographic 

details to lmiquely identifY the paper, book, etc. referred to and will normally give additional 

subject information like keyword, classification numbers and in many cases an abstract or 

summary. Describing bibliographic databases as that contain a series of linked bibliographic 

records, Rowley (1993:69) pointed out some of the typical components, including full text, to be 

contained by a record. The list is appended at the end of this thesis. 

2.2.2 FULL TEXT DATABASES 

Full text database is the major type of source databases. Defming source databases as 

electronic documents, Rowley (1993 :73) said that their content may be as varied as the contents 

of the printed book, and many include text, numbers, tables, figures and graphics. As opposed to 

the printed book they take advantages of the fact that they are not constrained by physical 

limitations, and can be multimedia, in1ages, sound, maps and charts with a flexible structure of 

their contents. On the basis of their content, Sievert (1996) mentioned three types of full text 
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databases. 

I. Factual or directory databases in which each entry i3 divided into fields but mirror 
online the entire text. 

2. Hybrids of full text and bibliographic citations plus abstracts. 
3. Hybrids but every word in the portion of the text is searchable and can function as 

keys for retrieval. 

The second and third types are good alternatives to developing a bibliographic database, 

(like P ADdev) to a full text one, because, P ADdev is already of the third type, except the fact that 

its abstract is smaller in size. Developing P ADdev into the fourth type avoids the need to manage 

the full text files separately by enabling simply append the full text to the existing bibliographic 

records. It is also made easier by the development in the media especially CD-ROM, and text 

processing algorithms. 

As a solution for the tedious document input process of full text databases Spinello (1991) 

suggests the proliferating optical scanners and Optical Character Recognition (OCR) devices. For 

the hardware limitations in text scanning Rowley (1992: 442-443) proposed the consideration of 

the three main options: 

1. Database machines special purpose computers. 

2. Array processors that rely upon parallel processing 

3. Transputer networks that may be either Multiple-Instruction stream or Multiple-Data 

stream machines. 
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2.2.3 STATISTICALINUMERIC DATABASES 

The other type of source databases is the numeric or statistical database. Convey 

(1989: 1 0) noted that nwneric databases consist of information expressed primarily as numbers 

presented in the fom1 of tables or 'tin1e series'. They usually comprise a measurement (population 

or quantity) a time-series (statistics collected over a period of time) and a variable (production, 

imports, exports etc. of a specitic commodity). Convey (1989: 11) further noted that numeric 

databases often process some computational features where by the retrieved data can be analysed 

and manipulated using some statistical techniques. 

2.2.5 CENTRALIZED AND DECENTRALIZED OR DISTRIBUTED 

DATABASE SYSTEMS 

Rowley (1993 :66) noted that a database system may comprise a number of linked 

databases. The databases may be at different geographical location being managed centrally, 

located centrally and manipulated by distributed workstations, or located at different locations and 

managed by distributed processors but made accessible to all the networked workstations. 

Data that is physically dispersed but centrally managed is the essence of distributed 

database technology (Krasowski 1991). Distributed DBMSs (DDBMSs) can improve the 

perfoffi1ance of such databases by allowing the data to be replicated in an orderly way and 

accessible by each database servers as if it is stored locally. 

Krasowski listed about 13 rules that should be supported by a DDBMS. Most of the rules 

provide autonomy to the distinct DBMS making them independent of the central site, location, 
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fragmentation, replication, hardware, operating system, network, other DBMS of the system and 

require the work stations' database servers work continuously allowing them to send query to 

different sites. 

With regard to handling different types of databases by an infom1ation retrieval system 

Neelameghan, as cited by Chowdhury (1996), has advocated an integrated database structure that 

would, within one structure, be able to hold the different data types. Chowdhury (1996) also 

pointed out that one of the major objectives of an integrated database is that users can, with one 

query, search for and retrieve different types of records (bibliographic, non-bibliographic) on the 

same subject. Furthermore, he noted the different ways of database integration. Some of them are: 

integrating separate databases containing different types of records into a single database; 

functional integration, whereby the output of one process is used as the input to another; searching 

separate databases as if they were one through the use of capable software to do so. 

N eelameghan's way of integration, which is the same as the first option given above requires to 

have a bibliographic format like that of ABNCD that allows the system to handle/create integrated 

databases. 

2.3. DATABASE DESIGN APPROACHES 

The other factor that differentiates one database from another is the approach followed to 

design the structure of the information to be kept. Chowdhury (1994:1) pointed out that the 

concept of information presupposes that there are some items of information which have been 

kept organized in any suitable order for easy retrieval. Different information items need to be 

ordered differently to be retrieved easily. In reality there are infoffi1ation items that can be kept in 

a very structured way and in the same order for a long period of time; there are al so infonuation 
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items that cannot be given any structured order. Very importantly most of the real information 

items need to be kept in a very dynamically changing order. In searching for a suitable way of 

keeping information, during the first tluee decades of database technology, DBMS software has 

evolved through four generations: file, hierarchical, network, and relational (Lin 1991). Because 

of its ability to handle different relations between information items without redundancy and the 

ease of systems development from the data access, data share and progranlll1ing perspective the 

relational approach took over the market of non-relational approaches. But its inability to handle 

the non-structured information items such as primary data as documents or manuscripts resulted 

textual or non-structured approaches to database design. However, both these approaches are not 

able to handle the dynamically changing relationships that exist between information items as it 

exists in the real world. As a solution to this and otl1er limitations, the object-oriented approach 

has come into the picture. These three competing approaches in the world of database design are 

discussed below. 

2.3.1 RELATIONAL APPROACH TO DATABASE DESIGN 

Motivated by the need for a more declarative data model, Dr. E.F. Codd in the early 1970s 

carne up ",ith the relational data model (Khoshafian 1993: 121). The concept of a relational 

approach to IR was, of course, put forward by Vannever Bush in 1945( Ellis 1990). In relational 

systems, information items are held in a set ofrelations or tables, each table is composed of rows 

which is equivalent to a record of non-relational database structure. Similarly the columns in a 

table are equivalent to what we call fields in the non-relational approaches. Citing Brackett, 

Neelarneghan and Ral1el (1994: 18), pointed out that a relational database consists of tluee parts: 
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the structural part that defines relations of data and their interrelations; the integrity part to assess 

the lmiqueness of each occurrence of a relation; the manipulative part which provides operators 

for processing relations. In a relational database environment it is the DBMS, not the programmer, 

that interfaces directly with the operating system's access methods and therefore, the programmer 

does not need to know the different file organization and access techniques. Relational DBMSs 

also embed SQL (Structured Query Language) statements in tlleir programs to perfonn tlle I/O 

(Input and Output) tasks. 

Regarding their popularity, Khoshafian (1993: 121) noted that in terms of new purchases 

and installation of DBMSs, relational databases dominate all other DBMSs combined. He also 

expects the trend to continue well into the 21st century. 

2.3.2 TEXTUAL DATABASE DESIGN APPROACH 

Not all information items in the real world can be persistently put into a set of tables with 

rows and colurrms. Factual information items, which consist the largest proportion of information 

required in any organization (Chowdhury 1996) are good examples. TIle second main type of 

information required is bibliographic or textual in nature (Chowdhury 1996) which is also the 

other non-structured information. The textual database design approach came to handle such non­

structured information items. The textual database management systems allow the construction 

and administration of databases which are basically built on texts, and their main characteristic is 

that they are specifically designed to manage variable-length fields, and thus records of variable 

length (Deco et al. 1995). Besides, according to Rowley (1992: 399-400), it is tlleir sophisticated 

searching facilities that distinguish text based systems from other database systems. But we 

should note that the sophistication came out of the need to search and retrieve information from 
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non-stmctured databases. Sin (1995: 73-74) also listed the basic distinguishing characteristics of 

infonnation retrieval software, which is based on textual database design approach: 

Variable-length fields 
Access to records through an inverted tile index keys or text tenns which are 
drawn from the records that lie in the database. 
A range of retrieval facilities which support retrieval based on words in records, 
where there is limited control over the fonn of the search key in the record. 
Emphasis on the management of one or more distinct databases, where the ability 
to draw data from a number of related databases is not critical. 
Fixed applications which require relatively limited programming or system 
development facilities. 

Both of the above-discussed approaches do have their own limitations and relative 

strengths. With this understanding the designers of the TINman database and some other 

databases adopted a hybrid of the inverted file (textual) approach and that of the relational 

database. To utilize the advantages of the two, without their disadvantages, TINman is structured 

in a multi-linked way (Ellis 1990:98). Yet there remained problems of representing all the 

infonnation items as they exist in reality into L'1e database world . These problems called upon a 

new approach, that is, Object-oriented. 

2.3.3 OBJECT-ORIENTED DATABASE DESIGN APPROACH 

Object orientation is a result of users' (database users) need to store more complex 

info ffi1ation element types as they are stored in the real world. Reid (1996) pointed out that 

databases are increasingly becoming Object-Oriented (00) as users need to store more complex 

data types. He also noted that the past few years have witnessed the proliferation of object-

oriented technologies into every field of computer science: programming languages, simulation, 

graphical user interfaces, and of course, databases. As that of the relational (structured approach) 
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the object-oriented approach is introduced by programming language designers. Kboshafian 

(1993:9) noted that it is the designers of the language Simula 67 who introduced the concept 

object that conceptually contained both data and the operations that manipulate the data. 

Moreover simula incorporated the notion of classes and supported inheritance. The concept of 

data abstraction with the aspects of clustering and infonnation hiding was also introduced by 

language designers who needed to manage large programs (Khoshafian 1993 :9). These important 

concepts of object orientation have been reaped by the small talk programming language 

development. 

All these attractive outlooks of language designers have been adopted by database 

designers. Object-oriented databases, therefore, integrated object orientation with database 

capabilities (Khoshafian 1993 :3). Defining object orientation loosely as the software modelling 

and development disciplines that make it easy to construct complex systems out of individual 

components, Kboshafian (1993:3) related it to the summation of abstract data typing, inheritance 

and object identity. On the other hand database capabilities are the summation of persistence, 

concurrency, transactions, recovery, querying, versiorming, integrity, security and periomlance. 

This in effect means that Object-oriented databases have got all these features, the fomler from 

object orientation and the latter from database capability. 

Along with the research development, the software industry accepted the trend growing 

towards object orientation, with a widely varying implementation approaches (Reid 1996). Reid 

(1996) further noted that some companies develop pure object-oriented databases (OODBMS) 

from the ground up, while others prefer to gradually enhance existing relational architectures with 

object capabilities. From their experience Neelameghan and RaIlel (1994) also said that object­

oriented Databases (OODBs) can be developed with some of the textual DBMSs, such as 

Microlsis. 
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Pointing out the fact that more than 10 emerging companies characterize their products as 

object-oriented database systems in the fIrst mid of 1990s, KhoshafIan (1993) indicated that a 

number of relational database vendors started incorporating various object-oriented database 

features into their next generation products. 

A buyer's guide (object-oriented and object relational DBMSs 1996)also presented a brief 

description of 15 object relational and object-oriented DBMSs. 

2.3.4 MERITS AND DEMERITS OF DATABASE DESIGN APPROACHES 

The basic objective of a database designer is to give ways of creating a database that 

consumes/requires the smallest storage and processing space possible and can be maintained with 

the least effort and time, more importantly, that allows/facilitates the fastest retrieval of the 

required information item. 

A database once designed should also be responsive to the rapidly changing technology 

and user requirement in terms of the kind of information items users want to store, the way the 

users want to access what has been stored and generally the way they want to interact with the 

system. The security of a database should also be as much reliable as possible, allowing, at the 

same time, several users to share it In these and some other regards, each of the above discussed 

approaches to database design has its own merits and demerits. 

Comparing, technically, the ISIS-based databases that represent textual approach with 

xBase as representatives of the relational approach form a technical point of view, a report on 

evaluation of Microcomputer Database Software (P ADIS 1994a) discussed the following relative 

limitations and strengths of these approaches. 
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l. Very complex database structures and interfaces. 

In ISIS it would be very cumbersome to manage record of very complex nature, because 

any data/information item of the database resides in a single file. Whereas xBase databases 

typically are made up of many database files . Each file contains some particular list of entities 

which then relate to the other entities in complex ways. Rowley (1992) indicated the ability to 

work with several linked databases, drawing data from or adding data to several databases 

simultaneously as an important feature of relational DBMSs. This is, in effect, what we call 

database integration. 

2. Non-text data types 

Handling dates, images, floats and the like is difficult in CDSIISIS and most of the text 

retrieval packages, based on textual database design approaches. Whereas for xBase handling 

such data is a simple operation, the images can be handled through different third party utility 

packages, and floats can be stored in their number forms and can be manipulated; there are also 

:<Base third party packages to compute linear, non-linear, and nonparametric statistics, complex 

financial calculations, simultaneous equation solution, and a wide variety of other analytical 

operations. The report also noted some features that are native to ISIS but can be possible only 

through third party packages in xBases. These are: Delimiters, Al"lY terms, Hit lists, Boolean 

algebra, Stop words, formatting language. 

Comparing the relational databases with the textual databases Deco et. al(l995) explained 

the reasons that make textual database management systems better than the relational database 

management systems in the following points for the implementation of textual databases: 

Previous knowledge of the structure of information, i.e. to search relational databases, 

knowledge of the stmcture of information is mandatory, as opposed to textual databases. 

The search for a word in a complete document i.e. the search in relational databases is 
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ones 

field based, but a word can be searched in textual databases in the whole document. 

Document qualification 

Document ranking is not possible in relational databases but can be made in the textual 

Predetennined queries 

Textual databases can handle/respond to ad hoc queries which is not the case in the 

relational ones 

Field repetition 

Repeated fields are not allowed in relational databases. 

Words 

Some concepts which the textual databases can manage are very complicated for the 

relational databases to implement. 

Synonyms 

relational databases cannot manage synonyms whereas it is implemented in many textual 

databases. 

Adjacency 

the concept of adjacency search is not possible in the relational databases while it is 

possible to search requests that may be separated up to five words in textual databases. 

In conclusion Deco et. al,(1995) observed that there are characteristics, such as the words, 

synonyms, and adjacencies concepts, as well as inverted files and field repeatability, which cannot 

be implemented in a relational systems but are fundamental for the retrieval of textual 

infonnation. On the other hand, textual systems associate or join different records by means of a 

common field , which is an essential characteristic in the relational systems and is of great 
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importance so as to be able to manage more than one databases. 

Although it allows fast access, a limitation to an index-based search-the fundamental 

feature of textual databases - is its high consumption of disk space by the indexes (S ievert 1996). 

On the other hand, without extensions, relational teclmology lacks the fundamental components 

needed to support integrated applications that will increasingly use such multimedia data types as 

long text fields, cluster and vector screen images, voice data, and Video. They cmmot also provide 

direct, natural representation of graphic-structured object spaces (Khoshafian 1993 : Vi) which is 

also the case of textual databases. 

In this regard object-oriented approach has the following merits. 

removes the semantic gap between an application domain and its representation in 

persistent storage. Since the real world is modelled as closely as possible, the links and 

relationships among entities in it are represented and manipulated directly (Khoshafian 

1993:Vi); 

Alleviate the impedance mismatch between programmmg languages and database 

management systems. 

Allows, new object-oriented databases progranllTIers to defme new data types with their 

own defmed rules as to how they will work. These are just as valid as the ones that come 

with the databases (Reid 1996); 

Store and manipulate multimedia objects; 

Has open architecture. 

As the other two approaches/databases object-oriented databases also have some 

deficiencies that include: 

The basic mechanics of pure object-oriented databases, such as traversal of objects 

through object IDs (OIDs) and some inability to create new objects on the fly (such as the 
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result of a SQL query), have negatively impacted ad hoc query capabili ty. 

Most security models have been designed for relational databases. Because the database 

model itself is more complex than the relational model , and It is not based on a formal 

(mathematical) model (Oliver and Salms 1994). 

P ADdev is a bibliographic database that is developed and being handled according to the 

paradigm of textual database development. Therefore, it is limited to have only the good features 

of its category and suffer from the deficiency of the other good features associated with the other 

categories discussed above. 
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CHAPTER THREE 

INFORMATION STORAGE AND RETRIEVAL SYSTEMS 

Information Storage and Retrieval (IR) system is one that stores information to databases 

and retrieves information from them. Basically research foundations and developments in the 

area of IR are discussed with special emphasis to those dealing with textual databases. To be 

specific to an IR family adopted by the research area of the thesis, ISIS family IR system is 

specifically discussed with a special emphasis to CDSIISIS. 

The ultimate goal of collecting related items of information into a database is retrieving 

them back when required. Information retrieval using a computer is the searching, and the 

retrieving of, selected information from the database held on a computer (Convey 1989:3). 

Recognizing the fact that information retrieval systems have become almost synonymous with 

computers, Rowley (1993 : 113) argues for the existence of manualIR systems. Taking up the 

recognized fact, this thesis considers only the computerized lR systems and reviews what it is 

along with the historical development. 

3.1. WHAT IS At'" IR SYSTEM? 

With no disrespect to Calvin Mooers who coined the term infol111ation retrieval, Gilchrist 

(1996) preferred the term computer assisted bibliographic reference retrieval (with no guarantee 

of being able to find and acquire the full document) for the sense of using computers to store and 

retrieve only bibliographic information. Recognizing the fast development of IR technology, 

Gi !christ (1996)also pointed out that today's IR includes surrogate retrieval, text retrieval, 

document retrieval and, if only in a rudimentary way, picture retrieval. In all of these cases, the 
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major tasks that an IR system is designed to perform are database creation, analysis of user's 

queries, preparation of a strategy to search the database, actual searching or matching of the user's 

queries with the database, and retrieving items which fully or partially match with the search 

statement (Chowdhury 1994:2). As any other systems the functions of an IR system are 

accomplished by its different components. Three of the six components of IR identified by 

Lancaster, as cited by Chowdhury (1994:2) are: 

I. The searching 

2. the user-system interface and 

3. The matching subsystems 

To these we can add the database creating and output presenting components. 

Rowley (1993: 117) defined a searching language as the terms that are used by a searcher 

when specifYing a search requirement. The searching component of an IR system facilitates all 

or more of the following search logics (Simui 1995: 76-78). 

- Boolean search 
- Adjacency /proximity searching 
- Search refinement 
- Transaction and searching on word stems 
- Range searching ... 
- Free text scan 
- Browse on index .. 
- Hypertext 
- Text string searching 
- Artificial intelligence 
- Concept-based search 

Greethananda and Perera, cited by Simui (1995:76), defined the user interface of IR 

system as the surface on which the user interacts with the system. Perera, again cited by Simui 

(1995:76), gives an illustration of a search interface as consisting of search language, screen 

layouts, on screen instructions and printed manuals of the particular software package, with which 
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the user has to interact in order to retrieve information. Some of the interface options mentioned 

by Rowley (1993: 117) are : 

- Menu selection 

- Command language 

- WIMP interfaces 

- Form filling 

- Question and answer 

The first two have been given emphasis in IR systems. 

User-friendly interfaces have been developed in order to make a system easier for the user 

both to input data to the system and to use the system output. Facets of user-friendly interface 

development include the following(Rowley 1993 :6-7): 

- options on interface so that both novice and expert modes are available to the user 

- the use of a graphical user interface including windows and direct manipulation (this 

makes some processes easier to conduct, and allows additional information such as 

authority files or help systems to be displayed on the screen alongside the data being 

entered 

- special system that adapt user-friendly interfaces in specific environments, such as 

OPACs 

- library-defmable interfaces, such as library-defmable OPACs 

- report generators, which are becoming increasingly flexible . 

The matching subsystem is the component that actually determines the similarity between 

the users' inquiry and the required information elements in the database. The information 

elements to be matched with users' inquiry may be either indexed or exist freely in the text. 

Rowley (1993: 117-118) defmed an indexing language as the terms or codes that might be used as 
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access points in an index. She further noted that it may be one of the fo llowing: 

- Controlled indexing languages or assigned ternl system 

- Natural indexing languages or derived term systems 

- Free indexing languages 

The terms or codes of the indexing language may be arranged in different indexing 

approaches which may be: 

- inverted file structure in which every list contains only one record; 

- a ring which is a linear list that closes upon itself; 

- a multi-list in which there is only one list per keyword and chained together to form a list, the 

start of which is given in the directory; 

- links and role indicators that may be used to formulate a more discrin1inating query; or 

- hierarchy that provides a framework for the indexer and the searcher. 

The output component oflR system provides facilities for (Simui 1995; 78): 

- Screen display 
- Saving, including formatting 
- Printing, including fornmtting and content li..[l1iting. 
- Current Awareness services 
- Selective Dissemination ofInfomlation services 
- Index or catalogue printing etc. 

The features that we see in anyone of IR system components discussed above are the 

results of developments that happened through time. The following part reviews the historical 

development ofIR system. 
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3.2. HISTORICAL DEVELOPMENT 

Chowdhury (1994: 193-196) dates the history of computerized IR back to the birth of 

modem computers. He swnrnarized the history of IR as follows: 

1950s (early) 

1960s (early) 

1970s 

1980s 

Robert Fairthome investigated the punched card equipment of retrieval of 

bibliographic infom1ation 

The corning up of proposals of techniques, systems and models. But they 

were not fruitful because of less development of computational power. 

Mathematically sophisticated IR models like vector space and 

probabilistic. 

String, keyword and keyword fi'equency searching were proved to be 

efficient 

Natural language processing started to be considered to alleviate problems 

that arise by textual databases. 

The development in the 1990s will be discussed in the next part together with their 

contribution towards the improvement in IR performance. 

3.3. RECENT DEVELOPMENTS OF IR SYSTEMS 

IR software are continuously being revised to provide for improved functions that enhance 

user friendliness, fast access and retrieval of information (Simui 1995:87). In this regard, the 

emphasis in the development ofIR system in 1990s has been given to full text database handling; 

natural language advancement; improvement of user interfaces; application of artificial 

intelligence, hypertextihypermedia, best-match searching, and object orientation. 
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With the fulfilment of the required hardware facilities IR has moved beyond such limited 

early functionality on homogeneous collections of such textual objects as bibliographic references 

(Smeaton 1994). Even at the beginning of 1990s a growing number of organizations have 

successfully implemented full text retJieval systems, (Spinello 1991). It has been further enhanced 

by the rapidly growing use of text retrieval applications in the microcomputer environment which 

is supported by the advancement of compression techniques to store a large sized document in a 

small storage space. 

Sievert (1996) evidenced the growth of full text retrieval systems by the increasing number 

of articles about full text databases making a CD-ROM database search on 'full text' and 

'information retrieval' on five databases. 

The need to search a nill text database not by a single word or words artificially combined 

by boolean logic or else, but by meaningful phrases has given way to the development of natural 

language application to IR. In this regard Strzalkolkowski (1995) expressed his feeling that 'bag-

of-words' representations, prevalent among today's information retrieval systems, can hardly do 

justice to the complexities of free, Wlprocessed text with which we have to deal. 

Natural language IR system is aimed at enabling the searcher to express hislher 

information need in hLUnan way of expression. Smeaton (l994)indicated the levels at which 

Natural language can be developed and app lied to IR, as : Lexical level , syntactic level, semantic 

level and pragmatic or Discourse-level analysis. Taking Mauljdin's work of 1991, Strzalkolkowski 

(1995) pointed out that more advanced techniques aimed at overcoming the limitations of shallow 

linguistic processing included semantic and discourse-level processing, although proved to be 

lmacceptably expensive and difficult to evaluate. 

The other struggle in the line parallel to the development of natural language processing 



efforts was that made on the development of a cognitive approach to represent searcher's queries. 

Ellis (1990:67; 1994) noted that two features characterize cognitive approaches to IR system 

design: the construction of a model of the user in the system, and the derivation of these model 

from cognitive characteristics of the user. He cited Oddy's THOMAS program as the early work 

in the approach and Belkin's proposals for designing a retrieval system with reference to the 

concept of an Anomalous State of Knowledge (ASK). 

According to Oddy, cited by ·Ellis (1990), rather than issuing orders to the computer 

system, retrieval was to be facilitated by means of a conversation or dialogue between the user 

and the system which was meant to resemble the personal communication between human minds 

through conversation. Because through conversation the user can get the information that he is 

likely to want to use for the reformulation of his query. 

In this line, Rowley (1993:115) sees the capacity of dialogue design styles to influence the 

effectiveness of retrieval in the same rank as that of indexing and searching languages, search 

logic, and search facilities. 

After a survey of about six systems that use different approaches to helping end users 

perform their own search, Gauch (1992) canle to some conclusion. To mention a few 

They assist during the query formulation stage ancllor the query reformulation stage 

They all provide user interfaces which shield the users from the mechanics of the search 

allowing them to concentrate on conceptual issues. 

The highest wish to assist users of IR systems is the application of Artificial Intelligence. 

Spinello (1991) exemplified the approach by Information Text Management System (ITMS) 

Produced by Information Access Systems Incorporation (Boulder Co). He pointed out that the 

system incorporates human judgement into the query process and allows natural language queries 

that are based on ideas and concepts. Users can ask to find all the docwnents relevant to an idea 
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even though these documents might not contain those exact words. ITMS is able to accept 

conversational language requests, analyse the semantic content of those requests, and retrieve 

documents in order of their relevance to the request. 

The other area of development in IR that is getting greater attention is hypertext. It had 

been coined by Ted Nelson to refer to non-linear text. The hypertexts, therefore, consist of the 

network of items with their association trails. Because retrieval by association that reflects the way 

in which the human mind follows upon connections between ideas is fi.mdarnental to the design 

philosophy of any hypertext system (Ellis 1990). 

Spinello (1991) pointed out that hypertext is often combined with the inverted index 

method. So that users can perform a query for a particular search term from where they can follow 

the links to other nodes in the hyperdocument, which provide further information about the search 

term. Because these nodes might not contain explicit reference to the words used in the query, this 

information would not have been reL-ieved if the user were relying exclusively on the index. In 

this line, Rowley (1992:448) listed the following advantages of hypertext: 

1. references can be followed forwards and backwards. 
2. new references, annotations, comments or links can be created so that the user can 

develop a personalized network of links. 
3. hierarchical and non-hierarchical structuring ofinfOlmation is possible. 
4. documents can be customized to suit different applications. 
5. there is no need to duplicate points in different places. 

To extend these advantages in a multimedia environment, Croft and Turtle (1993) were 

working on integrating hypertext approach with object-oriented databases. Their hypertext would 

enable those nodes to be retrieved based on their relationships to nodes that do have text content. 

They aimed to supp0l1 the retrieval of multimedia documents with complex structure. 

As developments in the matching component ofIR system Best-matching, concept-based 

rehieval and the free text scan methods are worth noting. Chowdhury (1994:76) pointed out that 
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a best match searching is designed to produce ranked output. It therefore, requires a method to 

measure the relative importance of the retrieved items which agai n requires some method of 

weighting of the search terms. The major attractions of the best-match approach as compared to 

boolean approach, listed by Rowley (1992:445-6)are: 

1. 111ere is no need to specify boolean inter-connections 

2. No problems with the volume of outputs 

3. Weighting information is possible 

Prior to the best-match, there were attempts to address problems attached to the boolean and 

inverted index retrieval methods like the concept-based and free te>..'! scan methods. Queries in the 

concept-based retrieval system, are fommlated according to topics or search objects that can be 

constructed by knowledge experts or the users themselves (Spinello 1991). According to spinello 

(1991), this method can be used to retrieve any document relevant to the concept or search object 

of a strategy. He further pointed out that this novel approach to text retrieval had been developed 

by Verity Incorporation and marketed under the name Topic. 

Similarly, GESCAN, a product of GESCAl"l International Incorporation, is the best 

representative of the free text scan method of text retrieval (Spinello 1991). It relies on its own text 

array processor to accelerate the search process. The processor consists of 12 individual query 

processors, each of which is capable of perfomling sequential text searches at the rate of 5 million 

comparisons per second. Spinello (1991) argues that, depending on document size and complexity 

of queries there is little performance degradation in GESCAN as compared with the inverted 

index method. 

In the recent days, along with the move from databases to the development of knowledge­

based systems, object orientation of IR systems is taking the centre of attention. In this line, 

Yogesh Gupta, the senior president for product strategy at Computer Associates (CA) 
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International Inc. recalls how, in the late 1980s, the vendors of flatfile databases responded to the 

growing popularity of relational technology by extending their products in that direction and their 

failure including the biggest players. He sees, then, equally profOtmd changes happening now, 

including moves towards object-oriented, multimedia and Internet computing (Hillary 1996). 

As a response to object orientation's lack of mathematical basis, Bourdeau and Cheng 

(1995) defined a formal method as a mathematical approach to software development that begins 

with the construction of a formal specification describing the system under development. They 

presented a formal semantics for the Object Modelling Technique (OMT) object model notations, 

where an object model provides the basis for the architecture of an object-oriented system 

believing that formalization of object models contribute to a mathematical basis for deriving 

system designs. 

The development of object orientation is also expected to pull the attention of IR systems 

designers from the system, as per, to the users. Neelameghan and Rahel (1994:47-48) have given 

the different reasons for this fact. Some of these reasons are: 

The data elements (usually attributes of objects and methods of manipulating them) that 
differ from one type of object to another, as opposed to the bibliographic data elements 
that can be normalized from cataloguing rules and others, need to be contributed by the 

users. 
Input data for a record in a non-bibliographic object-oriented database may be taken from 
different sources including remarks of individual users but not limited to documents. 
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3.4. NETWORKED IR SYSTEMS 

Rowley, (1993: 115) noted that all types ofinfonnation databases and many of the products 

derived from them may be maintained and produced either in-house or externally. In their 

functional aspects Chowdhury (1994:5) also identifies two types of IR systems: in-house that 

serves mainly the users of the parent organization of the system and online that gives access to 

remotely located databases to a wide variety of users. Rowley (1993:116) provided the following 

comparative summary of these two alternatives of access to databases. 

Features local system External System 

Coverage less extensive of published literature probably cover greater numbers of 
but may include local documents. documents in a wider discipline 

perspective 

Cost Costs are set up and maintenance costs are incurred per search, 
costs, as such, may be quite high and occasional searchers incur low 
are more likely to relate to size of total costs 
database than to extent of use 

Retrieval will suit local requirements, in ternlS may have similar range to local 
facilities of index tenns, searchable fields and database, but more likely to be a 

fonn of records. greater range of more 
sophisticated facilities; user needs 
more skill in selection 

Training for will vary depending on local Training schemes are well 
users environment-can be inlportant role established, but they, may be 

for infonnation professionals regarded as expensive. 

Products usually a more linuted range of As full a range of products as can 
products since user requirements be marketed. 
may be less diverse. 

Users smaller, more coherent group with Larger group-discipline grouped, 
less diversity in interests. but employers will be various. 

Of course Rowley emphasized the features of commercial online database for that of 

external systems compared above. 
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3.5. ISIS FAMILY INFORMATION RETRIEVAL PACKAGES 

3.5.1. mSTORICAL DEVELOPMENT 

Micro Isis is a program developed by International Labour Organization (ILO) in 1965 for 

use on IBM mainframe computers. On the basis of this program, passed to it, IDRC developed 

a minicomputer versIOn of ISIS, known as MfN1SIS, for use on HP 3000 series of 

minicomputers. 

In the early 1970s Unesco developed the mainframe version of CDSIISIS software 

package by combining features of their Computerized Documentation System (CDS) and the 

Integrated Set ofInformation Systems (ISIS) of the ILO. 

In 1985 Unesco produced the fIrst version of micro CDSIISIS IR software for IBM micro 

computers and compatibles. Unesco did very fast improvement on it and came up with two 

versions, version 2.3 and 2.32, in 1989 followed by the 1992 version 3.0 of the software. After a 

year in 1993-versions 3.03 and 3.07 were released. Presently the windows version of the package 

is on the way to be released. 
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3.5.2. Micro CDSfISIS 

Micro-CDSIISIS is an IR system for information storage, processing and retrieval of 

structured textual databases. Unesco is distributing, micro CDSIISIS free of charge for nonprofit 

making organizations. Due to this and some other good features of the software, an increasing 

number of Information Systems (ISs) of the developing countries are using it for the creation and 

manipulation of bibliographic referral type and factual databases. Moreover, Neelameghan, cited 

by Neelameghan and Rahel (1994:4), claimed that Microlsis can be used in developing also 

object-oriented databases. 

In CDSIISIS all records of a given database are stored in the master file and are assigned 

a unique number automatically. The master file is associated with the inverted file through a 

cross-reference file. The inverted file consists of six physical files of which five contain 

dictionary of searchable telms organized in a B-tree. 

Generally the files that are maintained by CDSIISIS can be categorized into two, based on 

their purpose: system files and database files . According to their persistence and importance these 

files can also be classified into mandatory, au:xiliary or user files. 

The software performs its functions using two groups of programs: user programs and 

system programs. The user programs consist of different individual programs that perform data 

entry and record editing, information retrieval, printing output, and inverted file maintenance. The 

system programs consist of those programs that define new databases and modify the existing 

ones, perform utility functions, interchange data with other systems, and provide progran1Il1ing 

facilities. 
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3.5.4 IR FEATURES OF CDSIISIS SOFTWARE 

CDSIISIS is a menu driven generalized Information Storage and Retrieval system 

designed specifically for the computerized management of structured non-numerical databases 

(Unesco 1989). It has been claimed in the manual that it does more than just text processing, 

which are normally fOlmd in word-processing packages, because the text that CDSIISIS processes 

is structured into data elements that a user defines. Data elements in CDSIISIS are stored in fields 

the collection of which make up a record. The fie lds of CDSIISIS are variable length so also are, 

the records. This feature allows high rate of disk space utilization and gives freedom in defining 

the ma'(imum size of fields and also makes a field or its part optional. Allowing fields or their 

parts to occur more than once, to be repeatable, is also the other good feature of CDSIISIS. The 

major IR functions of CDSIISIS according to Unesco (1989:4) facilitate: 

- Define databases containing the required data elements; 
- Enter new records into a given database; 
- ModifY, correct or delete existing records; 
- Automatically build and maintain fast access files for each database in order to 
ma'(imize retrieval speed; 
- Retrieve records by their contents, through a sophisticated sem-ch language; 
- Display the records or portions thereof according to user's requirements; 
- Sort the records in any sequence desired; 
- Print partial or full catalogues and/or indexes; 
- Develop specialized applications using the CDSIISIS integrated programming facilities . 

These fac ilities are classified into: user services, operating on existing databases, and 

system services, designed for the database administrator to create new databases and perform 

various system tasks. Some of the tools and techniques provided by CDSIISIS to make these tasks 

easy include: Menus, Multilingual dialogue and worksheets. 

The software accomplishes these tasks using a database that consists of a number of 

logically related but physically distinct computer files. Some of the major ones are: database 
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definition files that consist of field definition table (FDT), data entry worksheet(s), display 

format(s) and field select table(s); Master file; Inverted file; and ANY file. However, it should be 

noted that the software has got different system restrictions. Some of these are indicated as 

appendix B along with the upgrades made. 

CDSIISIS also maintains a file that provides opportunities by which users can change 

system setup parameters. The file is called SYSP AR.P AR. The paran1eters that can be specified 

include about 13 system parameters and 11 database parameters. 

As it is a textual IR system, CDSIISIS does not use relational model to structure 

databases. The data is, therefore, defined in a single file, the master file. It uses, the REF function 

and L formatting function to establish some sin1ple relationships. The search mode of CDS/ISIS 

is inve11ed file based and the search language is based on boolean logic. Its IR service provides 

facilities to: Browse master file, display search results, change display formats, execute previous 

search, change dialogue language, save search results, search formulations and recall the previolls 

ones, if required, and display terms dictionary to select terms from. 

The output component of the system facilitates users to change the default line width, 

number of columns, column width, lines per page, and indention using system print worksheet. 

One can also request sorting of search results, of course not in the order of relevance. With 

version 3.0 and above, new print options are introduced to allow the production of ASCII files 

with no carnage returns other than the ones inserted through the new line commands of the user's 

format. It has also become possible to produce print files in Microsoft Rich Text Format (RTF), 

which may later be printed using a word processor accepting RTF (such as Microsoft word or 

Word for Windows). 
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3.5.5 PERFORMANCE OF CDSIISIS IR SYSTEM 

Members of the standing committee on Harmonization and standardization of 

Documentation and Information Systems in Africa, in their sixth meeting (pADIS 1994e) 

recognized that all existing database management systems had shortcomings but resisted the 

creation of a whole new software to bridge such shortcomings as too costly and unnecessary. 

They also noted that a windows version of CDSIISIS that was being developed would open new 

possibilities of software integration. They moreover, realised that it was then possible to run 

parallel systems such as xBase and CDSIISIS in DOS and exploit their respective strengths. 

As a strength of CDSIISIS, Rashid(1994: 62-63) at'.ributed the retrieval speed of 

CDSIISIS to its development using ASSEMBLER (80%) and PASCAL (20%). The software has 

also an excellent internal editor together with a mechanism of checking data validity and online 

help (Simui 1995: 85-86). Besides it has the capab ili ty to create integrated as well as separate 

databases (Rashid 1994: 83). In addition to its ability to handle bibliographic, referral type and 

factual database, Neelarneghan, cited by Rashid (1994: 24), claimed the capability of CDSIISIS 

to handle object-oriented databases. 

Some of the search facilities available on CDSIISIS include: Right truncated search; 

Range search; field and proximity search operators ((H), (F), (.), and ($)); relational search; ANY 

term search; and Free text search. In its multilingual nature Amharic, Arabic, Chinese and some 

other languages scripts of East Emope and of India are available, in addition to LatinlRoman 

scripts (Sirnui 1995: 27). 

Its network support introduced in version 3.0 is the feature that facilitated for fast 

interactive IR, retrospective searching, cW'rent awareness services and selective dissemination of 
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information (SDI) service (Rashid 1994:93). 

The software also provides output facility of both soft copy and hard copy. The user can 

make modifications to the search results in soft copy. Data exchange through the ISO 2709 

fon11at is also possible. To download structured texts in ASCII format, and dBASE, FOXBASE 

and INMAGIC databases there are appropriate programs (Rashid 1994:27). 

As a limitation, Perera's 1992 evaluation of CDSIISIS version 2.3 user interface, cited by 

Simui (1995:91), concluded that it is not user friendly for novice users. This is evidenced by the 

several attempts made to come lip with friendly search interfaces of CDSIISIS two of which are 

Heurisko of Elvio of UNESCO and System Interface Search Assistance (SISA) of Molla 

Hunegnaw. The other limitations that may be considered as low perfonnance of the software 

include: the system restrictions (appendix B), its inability to handle very large databases as that of 

the smaller ones, the space utilization by facilitating files, and all what has been discussed in 

CHAPTER TWO of this thesis as compared to xbases (relational DBMSs). 

Comparatively, CDSIISIS lacks some of the above discllssed capabilities of recently 

developed text retrieval systems. Moreover it lacks some of the good features of relational and 

object -oriented database management systems. P ADdev IR system is based on CDSIISIS and is 

therefore limited to the perfonnance of CDSIISIS. 

44 



CHAPTER FOUR 

EV ALVA nON OF IR SYSTEMS 

Theoretical basis for the evaluation ofIR systems is discussed in this chapter in detail. 

The need for an evaluation had arisen, as Cooper (1973) was trying to imagine, because some 

clever design modification had been proposed which might substantially improve the system's 

retrieval performance. Martin and Parker (1978) also noted that system evaluation is necessary if 

the system is to stay viable and iflessons learned from the development process are to be useful 

for later versions of this or other systems. That is why evaluation appear to be one of the three 

areas ofIR research that make up considerable portion of the subject (Van Rijsbergen 1975:6). As 

a theoretical basis of this thesis, the following parts discuss research development and other 

aspects of evaluation research. 

4.1. RESEARCH DEVELOPMENT 

Gilchrist (1996) points out that interest in evaluation has continued at high level since 

1940s or earlier, when comparative examination of the merits of a classified catalogue and an 

alphabetical subject catalogue was a favoured papers oflibrarians. He also recognised the fact that 

with the subjects to be evaluated, styles of evaluation have changed to suit new technical 

developments, operations needs and theoretical attitudes. 

According to a survey by Robertson, cited by Cooper (1973) and Salton (1992), the first 

system analytic retrieval tests took place in the mid 1950's. This can be affirmed by Lancaster's 

guess that the first evaluation study in IR was conducted in 1953, as cited by Chowdhury 
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(1994:52) . Since then, an astonishing amount of attention had been devoted to the problem of 

retrieval system evaluation. However, scholars including Lancaster and Ellis (1994) have given 

the significance, as a starting point, to the Cranfield project, as these were the tests that provided 

the ontological and methodological framework within which evaluation ofIR first developed. 

Spark Jones, cited by Chowdhury (1994:52-53), summarized the trend of evaluation 

research of the first two decades as follows: 

first decade - evaluation of indexing system 

second decade - comparison between different indexing languages 

- evaluation of indexing exhaustivity and 

specificity 

- evaluation of search techniques 

- evaluation of output ranking term weighting, 

relevance feedback etc. 

- evaluation of efficiency (cost-effectiveness). 

Gilchrist (1996) also tries to summarize four decades of information system (IR 

emphasized) evaluation ascertaining two main trends, and a constantly changing balance: 

The fi rst trend is that away from reliance on a single 'scientific ' model of 
evaluation towards a more complex mix of quantitative and qualitative methods, 
based more on social science models. 
The second is the requirement to find new means of evaluation to cope with 
problems presented by technological advance like initially mechanized 
documentation systems, then computers, then online systems , and now expert 
systems, optical media and hypertext. 

He further pointed out that the great majority of information system evaluation conducted 

to date have been largely quantitative in nature which in part resulted from the fact that the 

methodologies used were taken either from the physical sciences and technologies, or from the 

type of soc ial sciences research which involves extensive quantitative surveys, with subsequent 
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statistical analysis. 

Although it did consider the management rather than the requirement of individual users, 

Lancaster's MEDLARS evaluation is one early, and particularly interesting example of the 

evaluation of an operational retrieval system (Gilchrist 1996). The Cirt evaluation project is the 

other good example of an operational evaluation (Robertson and Hancock-Beaulieu 1992). 

In this regard, nowadays researchers, including Salton himself (1992), started to doubt the 

applicability of laboratory-based evaluation of IR systems that relies on fictitious infom1ation 

needs and artificial relevance judgments which are more likely to be quite different from real 

situations, and they are advocating the user-oriented approach (eg. Smithson 1994). 

4.2. CRITERIA OF EVALUATION 

An evaluation is basically a judgment of worth or an appraisal of value. The process of 

evaluating is highly complex and subjective (Swanson 1978). Participants, if the evaluation is 

from their point of view, may create difficulty in that it is very difficult to assess how people will 

react to a new teclmology before they have experienced it, on the one hand they may be unaware 

of the problems it can solve. On the other hand, they may be carried away ,vithout appreciating 

the costs and limitations involved (Martin 1978). 

Other than their difficulty and complexity, what distinguishes evaluation studies from 

other types of inquiry, scientific or otherwise, is their purposive orientation. They basically 

investigate the achievement of goals or expectations (Swanson 1978). Some of the specific 

purposes listed by Swanson (1978) are: 

I. To explore techniques for increasing program effectiveness; 
2. To establish a foundation fo r l11rther research on the reasons for the relative 

47 



success of alternative techniques; 
3. To improve the means employed for attaining objectives or to redefine sub-goals 

or goals in view ofresearch [mdings., 

Of all, Swanson (1978) prefers the inclusion of the plarmed exploration of likely 

alternatives suggested by study results. In this line, King and Bryant, cited by Gilchrist (1996) had 

given four possible decisions to be supported by evaluation: 

- decisions to design or implement a new system 
- decisions to modify an existing system 
- decisions to discontinue a system 
- decisions (presumably minor modification) arising from continuous monitoring of 
system effectiveness. 

Noting the problems of evaluating an IR system, specifically, Van Rijsbergen (1975) 

posed three questions, the first of which is what the above cited scholars tried to answer: 1) why 

evaluation? 

2) what to evaluate? and J) how to evaluate? His answer to the first question was 'To put a 

measure on the benefits (or disadvantages to be got from IR system)'. Cleverdon answered the 

second question as early as 1966 listing the criteria of evaluation given in the first part of this 

thesis. 

Van Rijesbergen attributed the answer to the third question to the particular retrieval 

strategy adopted and the form of its outputs. Categorizing evaluation works into two Gilchrist 

(1996) suggested that in evaluation distinctions should be made between the following counter 

methodologies or objectives: qualitative, laboratory, experiment, poor-oriented, macro 

evaluation(indicate improvement), objective, improving understanding(academic research) on the 

one hand; and quantitative, operational, investigation, insight-oriented, micro evaluation(produce 

improvement), objective and subjective and producing improvement(action research) on the other 

hand. He equated the former group to research while the latter to evaluation. 

The first COlmter aspects of Gilchrist has been already considered by Schwachaw (1990) 
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and are given corresponding indicators. According to him indicators of the quantity are, for 

instance: 

- munber of users 
- volume of uses 
- revenues 
- connecting hours 
- number of documents delivered 
- number of references 

While exanlples of quality indicators are: 

- reliability in the provision of the services 
- up-to-datedness or timeliness of the delivered information 
- novelty of the delivered information 
- speed or frequency of the information provision 
- completeness of the information 
- selectivity of the information 
- relevance or specificity of the information 
- integrity of the information 
- security of the information provision 
- user friendliness, user effort 
- flexib ility of the information services 
- accessibility of the information services. 

Swanson (1978) saw indicators like the above ones as criteria that must be transformed to 

criterion variables to produce measurement of tIle degree to which a value situation meets stated 

goals or objectives. Gilchrist (1996) on his own compared the performance of an information 

system with some theoretical maximum, which, in an operational situation, means the satisfaction 

of the real needs of its users. 

Losee (1994) states that users of document retrieval systems often measure system 

performance by examining one or more of a number of different measures, including precision 

and recall and their variants, as well as single-number measures of performance such as Van 

Rijsbergen's E, and Shaw's D, also system's utility to its users which was claimed by cooper 

(1973). Van Rijsbergen (1975) in addition, advocated the ability of the system to satisfy the user in 
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terms of the relevance of documents retrieved to be measured in evaluating effectiveness. Yao 

(1995), on the other hand, states that representation of user judgments on the usefulness of 

doclunents is fundamental to the development of reliable methods and techniques for measuring 

the effectiveness of IR systems. Users are basically assumed to judge a retrieved document in 

view of their information needs put into a query. 

According to Losee (1994) the relationship between a query and a docwnent is usually 

described in terms of the concept relevance. In this regard, Ellis (1990:21) restated Cleverdon's 

outlook that if relevance was to be employed as a performance criterion, the form of relevance 

judgement employed had to be objective enough to serve as the basis of the measure of 

effectiveness. However, again citing a series of studies on the consistency of relevance 

judgements undertaken by Cuadra and associates, Ellis (1990:18) shows that a number of factors 

affected the consistency of relevance judgements assumed above. Ellis(l990) also discussed 

Maron and Kuhns' probabilistic outlook towards relevance and t.lmt of Robertson and Spark 

Jones's model together with an attempt made by Robertson, Maron and Cooper to wufy these two 

competing theoretical models. 

Not being satisfied with evaluating only the effectiveness of IR system, Rowley 

(1992:387) and Cleverdon (1978) provided a Checklist and points, respectively against which a 

database and text retrieval software can be evaluated (both are given in the first part of this thesis). 

In the same sense, Chowdhury (1994:37-38) also listed a number of system parameters for 

different criteria. The evaluation criteria for which he associated different system parameters 

include: recall and precession, response-time, user effort, form of presentation, collection 

coverage. 

In view of the last three scholars' outlook, cited above, to the evaluation of IR system, 

Townley's (1978) statements are worth restated here as follows: the search is only a part of the IR 
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system, and it is the effectiveness of the whole system not merely search effectiveness, which is 

sought. 

Most of the above criteria are used to measure or judge the performance of an IR system 

relatively with their optimal and/or theoretical value(qualitative or quantitative) that an ideal IR 

system is expected to achieve. Some of these optimal performance expected of an IR system are 

discussed bellow. 

4.3 OPTIMAL PERFORMANCE OF IR SYSTEMS 

Soergel (1994) pointed out that retrieval performance is a function of the agreement of the 

judgements of two parties, the indexer and the user (searcher). He also states that the foundation 

of all performance evaluation is a simple criterion: can one ask the questions one needs or wants 

to ask and get an answer with acceptable levels of successful retrieval and of distracting noise? 

Gilchrist (1996) considers an IR system perfectly effective if it provides for the nearest 

possible coincidence between the description of a subject by a searcher and the description used 

to enter documents on that subject in the system. Because in such a system we could have the 

position in which every relevant document would be retrieved when a search was made, without 

the production of a single irrelevant document. This was, of course the idea of Van Rijsbergen 

(1975:4), Rowley (1993:129), Soergel (1994) and Meadow, cited by Chowdhury (1994). The 

optimum of relevance seem to be represented by Soergel's (1994) concepts of Topic relevance, 

Pe11inence, and Utility which are central for good indexing and for assessing retrieval 

performance. Because they have been defUied considering each and every aspects of the user's 

information needs. 
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Chowdhury (1996) adds to what have been discussed above the capability to create and 

maintain one or more databases containing records pertaining to the requirements of the user 

community as another facility of an IR system is expected to provide. 

An Infomlation Retrieval system should also provide all of the following Basic retrieval 

fac ilities listed by Rowley (1993:124) 

1. Basic facil ities - help, news, log-off (set up the environment) 
2. Selecting search terms - by vie\-\1ng index terms or thesauri 
3. Entering search terms 
4. combining search terms 
5. specifYing fields to be searched 
6. Truncation 
7. phrases, adjacency and proximity searches 
8. Range searching and limiting 
9. Displaying records 
10. Search management (Reviewing the search) 
11. Advanced display options (to accommodate records in full text databases) 
12. Multi-file searching (including repeat searching in other databases) 
13. Displaying the thesaurus 
14. Hypertext (l1ypermedia or databases integration) 

The functional requirements listed by Chowdhury (1994) , most of which are mentioned 

in the first part of this thesis are also the ones that can be fulfilled by an optimally acceptable user-

oriented IR system. 

Moreover, Listone and Schoene, cited by Chowdhury (1994) suggested that an optin1ally 

effective IR system must have: 

1. Provision for prompt dissemination of infomlation 
2. Provision for filtering of information 
3. Provision for right amOlmt of information at the right tin1e 
4. Provision of active switching of infOlmation between databases. 
5. Provision for receiving information in the desired foml. 
6. Provision for browsing 
7. Provision for getting information in an economic way 
8. Provision for current literature 
9. Provision for access to other infoffi1ation systems 
10. Provision for interpersonal communication 
11. Provision for personalised help. 
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Optimally also an IR system should allow to conduct a search of any type, as discussed 

below. 

Generally, Evaluation research is developing from being system-oriented to be user­

oriented and has come out of the laboratory to the operational environment. The concentration on 

the recall and precision of the system is shifting to consider all the other features of the system 

under investigation. That is why this study is planned to adopt the user-oriented paradigm of 

evaluation and considers different IR features related to inputting capability; searching and 

retrieving; and output presentation performance of P ADdev IR system. 

53 



CHAPTER FIVE 

PERIPHERAL FACTORS INFLUENCING IR PERFORl\1ANCE 

Different types of searches and the data entry formats reviewed in this chapter as the 

major influential factors but peripheral to the algoritlunic features ofIR systems. These are the 

features where individual Information Systems get opportunities to improve the retrieval 

capability of the IR software developed on the basis of an algorithm. Therefore the effort of a 

system is reflected in these features of an IR system. 

5.1. SEARCH TYPES 

Townley (1978) pointed out that as far as computer systems are concerned, there are only 

two possible classes under the heading of response times: 'NOW' and 'NOT NOW', The online 

and the batch system respectively. Although almost all computer systems now-a-days were 

developed in the fomler mode and enforced the latter to disappear ma.1Gng the concept online 

synonymous with network, this tllesis discusses them in the sense of their original meanings. 

5.1.1 BATCH MODE SEARCH 

At the early stage of computer-based infomlation processing systems before 1960s, tlle 

searches were conducted at an information centre which had the appropriate tapes available on its 

own computer. Users would send their requests for information to the centre, where tlle searches 

were conducted in a batch mode. In such a search, a number of searches or user-profiles were nm 

at one time on the computer, which produced listings of records tailor made to a client's subject 
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interest (Convey 1989:5). The computers, mainly the mainframes, were expensive to be used 

interactively, being available for searchers for a long period of time. Moreover, the storage 

devices used then were not direct access, but they were sequential access, and therefore could not 

allow a fast search that can be completed wiili the human's tolerance. Instead the search strategies 

would be entered the computers iliat would be left alone for a long period of time to accomplish 

the search, mostly overnight. We can understand that such an IR system is, obviously, poor in its 

response time and user-system interaction. It is also easy to see how these and the other 

deficiencies can negatively affect the retrieval effectiveness of the system. But the development 

of the hardware and software technologies in 1970 allowed conversational searches to be 

conducted in an oI'Jine search mode. By these online IR systems, which was widespread in US 

and later in Europe, the batch processing of searches became virtually obsolete. 

5.1.2 ONLINE SEARCH 

When one is online, one is connected directly to the central processing unit (CPU) of a 

computer using a terminal (Convey 1989:4). In such a search, searchers interrogate ilie computer 

and receive an immediate response and allowed to have a conversation with the computer. Due to 

this it has been temled as conversational mode. The lack and high price of high capacity storage 

devices, enforced the share of large databases stored centrally and accessed through remotely 

located terminals. It may be for this reason that the concept online search had been used for such 

remote conversational search modes. 

With tlle development of different storage devices like CD-ROM, to store a significantly 

large size databases, online searchings started to cease to be remote. Because the databases could 
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be connected directly to the system. And therefore, the conversation remained between the 

peripherals and the CPU ofa computer, instead of terminals and central computer. As opposed to 

the batch mode, the online-information requestor search modes allow the information requestor 

to converse with a computer on his information need, even with a blurred idea of his information 

needs . The trend towards this is being facilitated by the advancement and simplicity of online 

search interfaces. It is with such development that all the advantages of user-intermediary-system 

or user-system direct interaction can be gained. 

5.1.3 END-USER SEARCH 

From their experience, Neelarneghan and Rahel (1994: 38) stated that user-information 

system direct interaction helps in the more precise formulation of user's information need and in 

the searching process so as to improve the possibility of retrieving information (record) pertinent 

to user's needs. Saracevic et. a!. (1988) also emphasized the importance of human decisions and 

human-system interactions as variables in processes dealing with searching for and retrieval of 

information. However at a given time an information requestor is usually interested in selected 

attributes of the object, or using the object for a particular purpose (Neelarnegha.rl and Rahel 

1994:38). Similarly, Belkin et.al.(1993) noted that people exhibit a variety of behaviours when they 

engage in information seeking, and that effective information systems should support both these 

behaviours, and graceful movement among them. They have also presented the different 

possibilities of information seeking behaviour that need to be facilitated by an IR system as a 

table. 

Martine and Parker (1978), moreover, argued that tile non-captive searcher is not likely to 

become a user unless the system responds to his needs at a cost in time, energy, and money that 
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he can afford. They have also noted that it is not possible for the designers to negotiate with the 

users in order to develop detailed training and systems specifications. Instead, it is necessary to 

design a flexible and changeable interface that can be adapted to a wide variation in user demand. 

From the users side, Rowley (1993: 138) noted that the end user as a searcher should have 

a good perception of the information that is required, and also understand the terminology of the 

topic which is being sought. So that he/she can communicate with the system effectively. In 

general, Salton (1978) attributes the degree of system's profitable use to the interaction it can do 

with its users. 

5.1.4 INTERMEDIARY SEARCH 

An intermediary is a person conducting the online search on behalf of the end user. An 

intermediary search is, therefore, a search conducted by a person, in most cases librarians, 

information brokers etc. for requests submitted by end users. 

An intermediary, to satisfy the information needs of information requestors using one or 

more IR systems, should be able to communicate both with the system(s) to be searched and the 

information requestors who have expressed or latent information needs. 

Although it is in the sense of an online search, Convey (1989:79) discussed subject 

expertise, knowledge of databases, detailed knowledge of command languages and typing skills, 

logical thinking and analytical skills, curiosity and persistence, self-confidence and 

communication skills as requirements of a search intem1ediary. He also argues that a combination 

of the precise subject knowledge of the end user and the system knowledge of the intermediary 

will normally produce the best results of a search. In order to define the exact scope of a search 
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precisely, an intermediary should obtain the users' subject knowledge and lU1derstand their 

information needs. This is made difficult by the fact that those who seek information do not 

always specify their information needs. An intermediary lU1dertaking the search should therefore, 

liaison in some depth with the information requestor, often in a face-to-face reference interview. 

In this line, Lancaster, cited by Convey (1989:53), stated that while the requester himself 

might successfully browse through the literature on the basis of an ill-defined need, it is 

impossible to prepare a successful search strategy for machine search on the sanle vague basis. 

This is still true for IR systems functioning with out the advanced user interfaces. If a machine 

search is to yield useful results, we must do as much as possible to obtain request statements that 

explicitly delineate the actual information need, the wider the gap between stated request and 

information need, the less successful the search is likely to be. 

Convey (1989:53) pointed out some of the ways through which search requests may come 

to the intermediaries. For example personal call, telephone, telex, letter, special online request 

forms, e-mail. Irrespective of the method of receiving the request an intermediary need to have as 

complete infOlmation on the information need of the requester as possible. He further suggested 

that ideally a search in specific subject be conducted by subject specialist intermediary. Actually, 

it would be in1possible for the intermediary to be a subject specialist in every subject. But some 

background reading, coupled with the help from the information requestor, will avoid the situation 

of typing in a number of unintelliglbe terms and hoping the unintelligible records coming out of 

the computer to be the COlTect ones. 

Equal to his/her effort to obtain the required infOlmation about the user's information need 

and understand it, an intennediary should have all the required system's knowledge so that he/she 

can translate user's language to that of the system's, i.e, search strategy. As users use different 

concepts/words to express their infomlation needs, IR systems may also accept search strategies 
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in different ways like Boolean, truncation, proximity, adjacency, etc. In this line, Rowley 

(1993: 138) emphasized that ideally the intennediary is adequately trained in the search facilities 

of the system. 

An intennediary is also expected to modifY a search strategy/statement when it is resulted 

in unsatisfactory search results. Which in effect means he/she should judge the search result on 

behalf of the infonnation requestor, on the basis of search requests and his understanding of the 

infonnation needed. 

An intem1ediary should also reproduce the search result, which contain set or sets of 

relevant records, in a fonnat suitable for the infonnation requestor to use. Some of the output 

options that may be used to present search results are screen (VDU mostly) display, printing, 

downloading. 

Here also the infom1ation requestors' infonnation use situation, habit, or otherwise need 

to be known by the intennediary. That may be what made Gilchrist (1996), Citing David 

Bawden, consider primarily the infonnation professionals as searchers, intennediaries, operators, 

providers, maintainers etc as users ofIR systems. 

Nowadays hardware and software technological development is coming up with very 

interactive user interfaces that seem to perfonn as an experienced intennediary through the use of 

expert intennediary systems like what have been discussed in the previous parts of this chapter, 

for example Intelligent Interface for IR (lJR). However, professional intennediaries continue to 

exist as far as online IR systems exist. Of course they may shift their role to advisory, and some 

other similar services. 
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5.2. BIBLIOGRAPHIC FORMATS 

A record in a database of any type has both the logical and physical fonnat/structure. The 

fonner refers to the structure of a record by which it appears to the user either when he inputs it to 

the computer or when the computer displays or presents to the user, while the latter refers to the 

structure of a record by which it is recorded on to the physical storage media. A logical record 

may be either stored as it is, split into smaller parts to be stored separately or grouped with other 

records to be stored in the same physical location. The conversion of record structure between 

these fonnals is the task of computer programs. By record [onnat, which implies the idea of a set 

of rules or conventions controlling record representation, Gredley and Hopkinson (1990: 44) 

mean the arrangement or stmcture of computer readable records of infonnation. The purpose of 

most, if not all, of the forn1ats set so far is to establish a standard 0 f handling record structure in 

a database. This might be because most of the databases are designed for different purposes and 

to be exchanged among different infonnation systems. Pointing out the fact that record fonnats 

may be either exchange or internal ones, Gredley and Hopkinson (1990: 46) noted that exchange 

fonnats have had great influence on internal ones. The reason for this is the fact that sharing of 

data is so in1portant in the library and infonnation field. They have also c1ain1ed that ideally, 

exchange fonnats should facilitate the exchange of data which are to be used in a wide range of 

different bibliographic applications, from the production of the traditional catalogue cards to 

records in databases which are used for online access. On top of their ideal fonnat, we need to add 

the capability to handle database(s) of different types of infoffi1ation items as a requirement. 

Most of the adopted exchange fonnats consist of three basic components (Chowdhury 

1996): 

1. A defined physical stnlcture 
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2. Content designators 

3. Content of the record 

The most remarkably agreed upon exchange format is ISO 2709. It is the international 

standard format for bibliographic information interchange on magnetic tape. It has its origins in 

the library of congress MARC format. The ISO 2709 stmcture consists of the following 

e lements: record label, directory, bibliographic data fields and record separator. It follows the 

stmcture of variable length format with content designators. Despite its wide acceptance, there are 

different record features that are beyond the control of ISO 2709. Some of the record stmcture 

features that are not accommodated by ISO 2709 include (Gredley and Hopkinson 1990 : 39-66). 

Linking through the embedded fields that can hold actual titles of related works or 

identifiers like database numbers or ISBN. 

The content of each of the data elements in a record 

ISO 2709 does not officially support the use of the today's 5'//,3 '/2", 8" or 3" diskettes 

but on agreement bases. Because it has been developed for tape storage media. 

Standardization of character sets is the practice of other standards approved by standards 

orgal1izations such as ISO, ANSI, BSI, ASCII . From ASCII the international standard 

ISO 646: 7-bit coded character set for infOlmation processing interchange was developed. 

Yet, ISO 2709 has influenced a number of computer systems in their internal stmcture, 

such as MINISIS and CDSIISIS for microcomputers. Moreover, most of the record formats are 

developed based on ISO 2709. Some of these record formats are discussed below. 
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S.2.1 RECORD FORMATS 

Probably the most used and best known exchange formats are national MARC formats 

like USMARC, UKMARC, AUSMARC, MALMARC, etc. UNIMARC has been developed in 

1977 by IFLA to facilitate data exchange between these national MARC formats . (Hopkinson 

199 1: 169). The original lvlARC fOtmat from which all the other formats originated was 

developed at the Library of Congress in 1965-6. Since then more than 20 fOtmats of common 

characteristics, like adherence to the ISO 2709, having official status, have appeared (Gredley and 

Hopkinson 1990: 70). 

Hopkinson (1991: 169-170) briefly described the historical development ofUNIMARC 

and pointed out some critique on the format. To mention some: 

It contains some redundancy 

Records using main entry like tl10se created according to UNIMARC format, and those 

that do not, were to be completely incompatible. 

It is not also well promoted. Moreover, experts from developing countries could not 

participate in its development and therefore it is not worth being used by them. 

Most MARC formats depend for the definitions of their data elements on the national 

cataloguing rules. UNIMARC assumes the use of a cataloguing code based on ISBD: It also 

supports four categories of bibliographic levels: monographic, serial, analytic and collection along 

with the linking mechanism between them. 

Hopkinson (1991 : 171-176) briefly discussed some features of UNISIST Reference 

Manual and Common Communication Format (CCF) and forwarded some critique on the latter. 

According to him, the UNISIST Reference manual was developed to resolve the problems of 

secondary services and was widely circulated by Unesco. The manual was used to model the 
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fonnat for DEVSIS and was adopted by the MINISIS software system. The manual contains its 

own cataloguing rules to define its data elements. 

As it has been noted in the fonnat (Simmons and Hopkinson 1992 : II), the CCF was 

designed to provide a standard fonnat for three major purposes: 

To pennit the exchange of records between groups of infonnation agencies 

To pennit the use of a single set of computer programs to manipulate records received 

from various infonnatiol1 agencies regardless of their internal record creation practices. 

To serve as the basis of a fomlat for an agency's own bibliographic or factual database. 

For the achievement of these purposes the [onnat: 

Specifies the minimum set of mandatory data elements which are required to provide a 

useful and unambiguous record. 

Provides mandatory and optional data elements that are 

accommodate varying descriptive practices. 

sufficiently flexible to 

Penni ts the originating agency to create and include nOI1- standard elements which are 

considered useful within its system even though they are not used by other agencies. 

Provides mechanisms for linking records and segments of records without imposing on 

the originating agency any unifonn practice regarding the treatment of related groups of 

records or data elements. 

As a result of interests from organizations wishing to process and exchange factual 

infonnation, the CCF has been extended on take into account the different factual data elements 

needed (Hopkinson and Sinml0ns 1992 :5). However, it has been indicated that the [onnat has not 

been made to include data elements for recording dynamic data or statistical tables. It rather 

caters for the types of data that are included in direct0l1es, providing data elements for the 
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recording of projects, persons and institutions. Of course the other categories of factual 

information were promised to be included. Opposing the critique on the over-complexity of the 

format, Hopkinson (1991 : 174) noted that its complexity is as a data entry format, which it was 

not intended to be. However, he pointed out three points that one should remember in evaluating 

the CCF. These are: 

I . The CCF was not designed from first principles but was based on major existing 

international exchange formats and was intended to be used for the transfer of records between 

systems which were already capable of providing output into these major exchange formats . 

2. The CCF is intended as an exchange format and as such has to contain bibliographic 

data for exchanging between systems. Due to this, it does not assume any particular cataloguing 

code. 

3. The CCF is intended for exchange of bibliographic data. 

The other well known record format is the MIBIS (Manual for preparing records in 

Microcomputer based Bibliographic Information Systems). It includes (Di Lauro and Brandon 

1990): 

a database design, in the tonn of a list of fields for the description and management of the 

items in the database. The database design that aim to be as complete as possible, 

presenting all of the data elements that any information system might need. It is of course, 

possible to use all or some of the elements. 

a set of rules for the content of the fields 

guidelines on how the database may be used for information management, retrieval and 

dissemination 

guidelines on the operation of the system within the context of an information network. 

The rules for bibliographic description in the manual adhere as closely as possible to the 
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Anglo-American Cataloguing Rules (AACR2). More than any other formats MIBIS gives 

emphasis on the provision of network capability to the database. MIBIS was designed to be 

compatible with the CCF, but has differences. The format has fields to contain data related to: 

- networking 

- core bibliographic data 

- describing parent items 

- subject analysis 

- local processing 

- acquisition 

The other upcoming record format that has been designed to resolve the long living 

problem of database integration is the ABNCD. The fields in the ABNCD hold data related to 

networking and local information. Some of them are related to (Abebe et.al. 1992): 

- participating centre acronym 

- participating centre record number 

- record status 

- date record entered 

- docummentalist 

The structure also makes provision for acquisitions infOlmation. It allows handling of 

records related to bibliographic data, profiles of institutions, information systems, projects and 

experts. Chowdhury (1996) mentioned a number of products and services that can be facilitated 

by the ABNCD format. Some of these are: 

- Concurrent search and retrieval of different types of records. 

- purchase orders and claim notices 
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From his comparative analysis of the major record formats, MARCs, MIBIS, CCF and 

ABNCD, Chowdhury (1996) concluded that only CCF and ABNCD can provide for both 

bibliographic and factual records, i.e the others handle only bibliographic records. Moreover, he 

preferred ABNCD for factual databases, because it is more detailed than the CCF. 

P ADIS developed its own format known as P ADIS Manual for document analysis. The 

purpose of the manual is to give instructions on how to prepare input for the PADdev database. It 

is meant for docummentalists who are using CDSIISIS. If a different application is used for data 

entry, the manual can only be a source of inspiration for the person who compiles a manual. The 

P ADIS manual has got four data entry worksheets (on-screen forms used to enter and/or modifY 

data in the database or to collect the parameters required to perform some functions). Each 

worksheet is used to enter or edit records for different types of documents. 

The P ADIS manual accommodates about 51 fields that contain information of four 

different groups. These are: 

I. Identification of documents: Field 11 0-l70, i.e identification of the input centre, status, 

relationship with other records. 

2. Bibliographic description: Field 2 10-820 ego authors, titles, publisher. 

3. Content analysis: Field 830-940 i.e the subject contents of the document 

4. Identification of indexers and data input personnel: Field 950-970. 

It provides only seven optional fields: form of text (510), availability (310), ancillary notes 

(820), Participation in other InfOimation systems (870), proposed descriptors (920), 

AbstractslFrench (930), and abstractslEnglish (940). 

The manual creates relationships through a field (140) that contains the identifier of the 

related record (from field 110). It also provides predefined display formats in which records will 

be displayed or printed or saved to a disk file. At the end of the manual, alphabetical list of codes 
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for names of countries, language codes, annotated P ADIS purpose codes are given. 

5.2.2 EFFECTS OF RECORD FORl\1A TS ON IR PERFORMANCE 

From our discussion on the different record formats, it is possible to analyze that there are 

several IR feanrres that are under the influence of, if not determined by, the record formats either 

adopted by or developed for an IR system. Some of these features include: The type of 

information elements to be input to the system, the size of each information elements, generally 

the content of a record; the relationship that a record can have with the others; the capability of 

the system to h,mdle information elements of different nature, i.e database integration; number of 

searchable information elements; the system's responsiveness to change, i.e flexibility; the 

influence on most of the above record features can be reflected on the system's search 

effectiveness, in terms of relJieving only the relevant documents; the system's output form; output 

exhaustivity; and output form flexibility. 

Some record formats allow a database that adopts them to contain only the bibliographic 

information of the entities of the database wllile others enable it to include the information content 

of the entity. Even from the former group, some are very restJictive in the number of information 

elements that should be recorded about the entity while others acconunodate a very large number 

of information elements to be recorded about an entity of a database. This difference, inevitably 

results in a difference in the IR system's search capability in that the Recall of search made on 

only the tilie is less than lilat made on the database that includes the abstract which itself comes lip 

with less recall than a search made on a full text database. Moreover, an IR system is a system 

lilat handles what is fed into it and presents only, in most cases, what it has accepted. This makes 
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it dependent on the record format that it adopts because it searches only what is contained in the 

records of the database and outputs the content of the retrieved records according to the output 

rules developed by the adopted format. 

One of the search type that is getting greater acceptance is the hypertext/associative 

search. But it is clear that such a search can be implemented on a database that has the appropriate 

association/relationship created between different records. On the other hand the type of 

relationship that can exist between records or information elements (fields) is determined by the 

adopted record format. Most of the formats create only static relationships. Even this relationship 

may not be created by some record formats which limits the system to retrieve only one record at 

a time. 

The number of information elements (fields) on the bases of which the system can 

perform the search, of course is related to the content of a record, also deternline the search 

alternatives of the IR system. That is, the system's capability to specify a search to one field, two 

fields etc. but it intern, is limited by the munber of searchable tjelds available in the record format. 

The problem of system's compatibility created by the difference in t..'1e record fonnats adopted by 

different IR systems is evidenced by the effort exerted to develop intermediary exchange formats 

like UNIMARC and CCF. Moreover, network ability of a database is also determined by the 

record format it is developed with For example, networking is facilitated by the MIBIS record 

format much more than the P ADIS record format in that it provides a set of information elements 

(001-003) which are related to networking. 

As it is the record format that limits what can be fed into an IR system, it is the format that 

limits what and how to present the retrieved record to the user like what the display formats 

provided by the P ADIS record format are serving. The record fornlat adopted by an IR system 

also limit the range of the system's output. For example ABNCD facilitates the provision of 
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different information products and services that are not facilitated by the P ADIS format. These 

include purchase orders and claim notices, interlibrary loan requests. 

P ADdev is handled by a centralized online IR system and mostly to provide an 

intermediary search service. It is also developed on the basis of PAD IS database format which 

lacks some of the good features that we can notice from the above described formats like 

integration, popularity and application independence. 
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CHAPTER SIX 

THE P AN-AFRICAN DEVELOP~NT INFORMATION SYSTEM (P ADIS) 

The IR system that this thesis work is set to evaluate is a subsystem of P ADIS. It was 

planned to store, maintain and retrieve bibliographic information related to African development. 

P ADIS, as a super system, is the environment of the IR system lmder evaluation. With this 

understanding this chapter of the thesis describes the establishment, structure, objectives and 

databases of P ADIS; the services that P ADIS is offering on the basis of its databases and the 

activities and any other changes it is planning to make in the future . The potential sources of the 

data to the database and the users of the services are also briefly described in the chapter together 

with reviews of some/selected evaluation studies that looked into the achievement of P ADIS' 

objectives. 

6.1. ESTABLISHMENT 

P ADIS was established to be the Pan-African Documentation and Information System 

(Kangulu 1994) in 1979. Kangulu (1994) also points out that its establishment was accelerated by 

the creation of the DEVSIS-type systems and by the lack of an infornlation system to deal with 

African development infOlmation at the continental level. 

P ADIS, as a Pan-African Development Information System, becanle operational in 1980 

with assistance from the UN Development Progra!l1ffie (UNDP), The International Development 

Research Centre (IDRC), the Unesco, the African Development Bank (ADB) and ECA African 

member States (Kangulu 1994). It was envisaged to be an international cooperative information 

system (Kangulu 1994), but is functioning as ECA's programme on hamessing information for 
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development. Recognizing the different factors, the 14th ECA Conference of Ministers in 1979 

adopted Resolution 360 (XIV) on the establishment of a Pan-African Information System. 

6.2. FUNCTIONAL STRUCTURE 

The existing structure of PAD IS, in relation to ECA was reviewed in the first part of this 

thesis. To look into it a bit closely, on the basis of the 1979 ECNOAUIIDRC Advisory Mission, 

PADIS was designed to operate on three levels and establishment of its Central Coordinating 

Office (PADIS-CCO), Sub-Regional Centres (PADIS-SRCs) and National Coordinating Centres 

(PADIS-NCCs) (Kangulu 1994). It also constitutes Institutional Participating Centres (PADIS-

IPCs). The highest forum to which PADIS reports was the Conference of Ministers of Planning 

and Economic Development that meets every year, reviews ECA activities and approves ECA 

programme budgets (P ADIS I 994d). The Regional Technical Committee lor P ADIS, which is an 

organ of the ECA, is responsible fo r establishing overall policy for P ADIS and overseeing all 

aspects of its implementation (pADIS 1993b). The Sub Regional Technical Committees oversee 

P ADIS activities in their respective subregions. These were (P ADIS 1994d): 

West African Development Information System (WADIS) located in Niamey, 
Niger; 
Central African Development Information System (CADIS), located in Kinshasa, 
Zaire; 
East and Southern African Development Information System (ESADIS), located 
in Lusaka, Zambia; 
North African Development Information System (NADIS), located in Cairo, 
Egypt. 

Each of these was designed to constitute the National Participating Centres (NPCs) of the 

respected region. NPCs are government designated institutions which perform the function of 

assisting national development planning by providing ready access to information required by 
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policy makers, planners and others engaged in national socio-economic development efforts. They 

are also responsible to coordinate information activities of sectoral documentation and 

information centres at national level (p ADIS 1994d). Such responsibilities at intemationallevel 

are undertaken by Institutional Participating Centres (IPCs). The IPCs comprise regional and sub 

regional institutions responsible for coordination of information collection, classification and 

dissemination and development of tools and methodology in their special subjects of focus. They 

are African regional or sub regional institutions to which two or more states are parties, including 

ECA sponsored sub regional and regional institutions as well as other institutions in the region. 

Both governmental and non-governmental institutions which are active in development 

information are among the members. (P ADIS 1994d, 1993C). 

At the level of Central Coordinating Office (CCO) level P ADIS set up a standing 

committee on the Harmonization and Standardization of Information Systems in Africa in 1989. 

The committee deals with standardization matters on a continuous basis (pADIS 1996). 

The number of subcommittees that function on different aspects of the matter grew from one in 

1989 (the subcommittee that existed since 1988) to seven in 1995. The following are the existing 

subcommittees (p ADIS 1995). 

Subcommittee I: 
Subcommittee 2 : 
Subcommittee 3: 
Subcommittee 4: 
SLlbcommittee 5: 
Subcommittee 6: 
Subcommittee 7: 

P ADIS Manual for document analysis 
Selection and evaluation of criteria of textual database programs 
Evaluation of textual database forms and structure 
Selection and acquisition of microcomputer hardware configurations 
Computer networking e-mail and online access 
Authority files 
Cd-Rom 

The committee on the Harmonization of Docun1entation and Information Systems is used 

by the IPCs as a platform of communication with CCO (pADIS 1993b). The other in1portant 

aspect of the standing committee's work has been in the area of development of conversion 

prograrrunes to handle different data stnlctures and facilitate transportability of data (p ADIS 
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1996). 

Although PADIS failed to implement most (3 out of 4) sub regional components its NPCs 

have covered a significant number of African states, while the number of its IPCs has exceeded 

50. From Now onwards, PADIS moved to be structured under the Development Information 

Services Division (DISD) together with the other information related sub divisions of ECA 

(mentioned in the fIrst part of this thesis). Team I of the division contains Databases/Archives 

development (including library databases) and data integration and is named as Development 

Information Management. 

6.3. OBJECTIVES 

The overall objectives and immediate objectives of P flJ)IS have been stated in the fIrst 

part of this thesis. But what has been stated by Kangulu (1994:1), as an objective of PAD IS, is 

worth restating here which says "The main objective of PADIS was to provide ready access to 

information required by policy makers, technicians, planners and others engaged in the economic 

and social development of African countries", because it is a user oriented objective. 

In the same understanding, the immediate objectives mentioned by Jusa-Sheriff (1991), 

but not in the fIrst part of this thesis, are mentioned below: 

To establish a system which will improve access to both published and 
unpublished documents produced in Africa on questions relating to economic, 
social, scientifIc and technological aspects of development; 
To promote the improvement of the information infrastmcture in African member 
states in order to strengthen bibliographic control of national development 
information output. 

To achieve its objectives, P ADIS was, therefore, to design an IR system based on 

materials produced by African countries, or in other countries about Africa and link 
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multidisciplinary information resources in the ECA member states (Kangulu 1994). 

P ADIS has, also, an objective related to standardization (third immediate objective 

mentioned in chapter one of this thesis). In this regard, PADIS is promoting the acceptance of its 

bibliographic format so that the different problems of information exchange that arise from the 

use of different methodologies can be minimized or avoided. TIns objective continued to be an 

agenda until now. For example, it was agenda item 24 on the Ninth conference of African 

planners, statisticians, and population and information specialists (ECA 1996). 

6.4. DATABASES 

P ADIS comprises both an information system and a network. The information system is 

made up of its databases (P ADIS 1996b). The databases that P ADIS is using as information 

resources fall into four categories: 

1) bibliographical, 

2) referral, 

3) numerical, and 

4) full-text. 

In the fIrst category, P ADIS listed about 21 databases. Out of these two are created and 

maintained by P ADIS and ECA as in-house databases. The second category consists of about II 

databases, 7 of which are in house for P ADIS or ECA. There are also one in-house and one 

external databases of the tllird type, while there is only one in-house full text database (P ADIS 

N.D). The two bibliographic databases maintained by P ADIS are P ADIS development database 

(PADdev) and PADIS complementary databases (pADcom). 

P ADdev contains records from ECA documents and documents input from national participating 
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centres, on economic, teclmological and social aspects of development in Africa. 

P ADcorn is a group of about 21 sectoral bibliographic reference databases which cover the fields 

of agriculture, industry, labour, social affairs and natural resources. They are databases on 

magnetic and optical media together with those accessed online. This group of databases is 

intended to complement the P ADdev. 

Databases of the referral type include the following: 

PADexp : 

PADinst: 

PADpro 

PADdab : 

It is a database of personal data on African experts in all aspects of development. 

It is a database of research institutions in Africa and consultancy services on 

development that are potential partners in the promotion of technical cooperation 

between developing countries . 

This is a database of development research projects 111 process in African 

countries. 

is a database of databases at regional and sub regional institutions in Africa. 

The numerical or statistical database of PAD IS is PADstat. It is a socio-economic 

numerical database oftime series, statistical data, on all aspects of African development focusing 

on trade, population and employment, agriculture, forestry, fishing, national account, finance, 

prices, transportation and communications, and social statistics. 

The only database of the last category - full text - is referred to as UNPRESS. It contains 

the entire UN press release. The content of the database is supplied by the department of public 

information of the UN. It covers economic development, emergency relief, environment, 

international trade, law, natural resources, politics, population, science and tecbnology, and social 

conditions. 

The database of authority fi le is a special kind of database developed and maintained by 
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PADIS for a different purpose - facilitating retrieval performance. It is a database of controlled 

names of institutions included in the P ADISIECA databases to be used by individual organization 

and network participants wishing to standardize the names of institutions that are involved in 

development activities. Only the parent body of institutions is enclosed into the database with, a 

purpose of avoiding maintenance anomalies (P ADIS 1994g). 

Regarding the relative utilization of PADIS database, Kangulu (1994) concluded that 

some databases like P ADdab, P ADexp, and P ADinst are of little value, all of which are referral 

databases. Similarly, Seyoum (1993) had, a year before Kangulu, found out that the highest search 

pertaining to the bibliographic databases followed by the statistical ones, whereas the lowest 

number of search was manifested in the referral databases. 

6.5. DATA SOURCES 

TIle overall objective of P ADIS, stated in the first chapter of this thesis indicates that all 

member of P ADIS network would voluntarily contribute information to the information 

system/databases. P ADIS (N.D)Information Resources also pointed out the suppliers of the listed 

databases. For exanlple, UNECA and PADIS itself are the major suppliers to PADdev PADIS 

uses its own input to P ADexp, P ADinst referral databases; statistical division of ECA supplies 

input to the PADstat database, and PADIS uses UN press release information system and UN 

Department of Public Information as sources of input to the UNPRESS full text database. 
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6.6. USERS 

In the same way as the data sources, the users of P ADIS information system are indicated 

by its objecti ves stated in the first chapter of this thesis. Accordingly, the users of the system's 

information are the contributors of the input the member states, Institutions invo lved in 

development activities. It has also been indicated by PADIS (1993b) that PADIS users include 

individuals, institutions and participating centres of the P ADIS network. P ADIS has also 

announced the availability of the services, related to its immediate objectives, to non­

governmental organizations as well as institutions outside the African region on a fee for service 

basis. Ultimately, although it is through participating centres, P ADIS is designed to serve policy 

makers, planners and other infomlation users working in the area of socio-economic development 

acti vities (P ADIS 1993C). 

6.7. SERVICES 

Citing the 1982 PADIS project document, Kangulu (1994: 1-2) mentioned a number of 

services that P ADIS would-provide to African countries. The following are also listed in the 1993 

version of P ADIS document analysis manual as its services. 

- Publication services 

- Information Exchange 

- Advisory Services 

- Training and fe llowships 

One of the different categories of the activities that PADIS claims to undertake is 
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provision of user services. It includes printed outputs from databases, newsletters, selective 

dissemination of information, current awareness services, retrospective searches, 

Question! Answer services, hard copy and microfiche document delivery, downloading of 

databases on different media, consolidating and repackaging of information. It has been reported 

to the sixth meeting of its standing committee, that many of PAD IS' eff0I1s were directed at 

promoting the systematic collection, treatment and dissemination of scientific and teclUlological 

and other development area information in Africa to make it accessible to interested users 

worldwide. To this end, PADIS in cooperation with member states and African sub regional and 

regional institutions have developed and adopted a series of standards including guidelines, 

manuals and computerized programs for database development (ECA 1996b). For example, 

P ADOR is a program developed by P ADIS to facilitate: 

Automatic creation of a database stmcture 

Data entry using customized worksheets 

Automated selection of authority lists by adopting the ODIN program for pick list 

management 

Index generation of purpose codes, sectoral codes, geographic codes, author index, shelf 

indexes; and 

Data export using comma delimiters by Fangom facilities. 

In general terms, creation and utilization of databases, microcomputer hardware 

configurations and electronic information exchange are service areas proposed by the Carnegie 

project being concentrated upon by PADIS( 1994d). 

Online access to P ADIS databases is no more limited at ECA headquarters in Addis 

Ababa and by telecommunications link from organizations in participating centres where the 

databases have been installed but is possible through a pilot project of P ADISnet, initiated under 
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a grant from lDRC. The project enabled the users at a node of the network to use modem 

communication to send messages, requests to database searches, exchange information over 

bulletin boards and participate in electronic conferences. The project also enabled P ADIS to serve 

as a gateway for the network to access external databases and networks; and to be a testing centre 

for the applicability of recent IT including the use of optical storage media, scanners and facsimile 

transmission. 

P ADIS participating centres may also request the down loading of databases, and 

installation where necessary, on magnetic media including tape and diskette. Files may also be 

sent electronically to centres with the necessary equipment (pADIS 1993b). It has also been 

indicated in its manual (PADIS 1993) that members of PAD IS network may request advisory, 

training and fellowship services from P ADIS in fields relating to its immediate objectives. 

Another service that P ADIS is providing, as a compensation for the absence of full text 

databases is the document delivery service. The document listed in the bibliographic databases are 

available in the form of microfiche and hard copy on a request basis. Requests can be received 

through any means available-to users including letters, telephone, telex, cable, facsimile or e-mail. 

P ADIS also provides custom printed replies on the basis of searches of any of the databases. This 

is what it calls the question/answer services. The dominating information service of all the others 

provided by P ADIS is the publication services. In addition to the newsletter, P ADIS was 

publishing a hard format of more than five databases. To mention some 

Databases 

PADdev 

PADexp 

PADinst 

Publication 

DEVINDEX-Africa 

Directory of African experts 

Directory of African Development Institutions and 
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PADdab 

PADstat 

its subset 

Directory of ECA-sponsored Institutions 

The Directory of African databases 

ECA statistical yearbook 

Presently P ADIS started to publish a CD-ROM database. This inclination to CD-ROM 

publication and Web-Site creation seem to take over the service dominance of distributing 

publications. For example, DEVINDEX-Africa will no more be published. 

6.8. P ADIS EV ALVA TION STUDIES 

The different studies that have attempted to evaluate P ADIS used its objectives set to be 

achieved at its different phases. An evaluation that has tried to assess the perfom1ance of PADIS 

at all of its phases is the one that was done by Kangulu, which is the last evaluation study known 

to the researcher of this study. Almost all of the evaluation studies conducted before the Kangulu's 

work have been reviewed by him. To show their difference from the present study the purpose of 

some of these evaluation studies are mentioned below including that of Kangulu. 

The first evaluation conducted by Aiyepeku in 1983 was management oriented. It was 

intended to be used for policy decisions by the management of IDRC's Information Science 

Division. The study, therefore, reflected what P ADIS was envisaged to do. 

The second evaluation had an objective of assessing whether activities intended to be 

undertaken by P ADIS during its first and second phases had been accomplished. 

It was done in 1985 by P ADIS. The study showed the progress in the establishment of 

PADIS-CCO. On the contrary, it noted the existence of the following three problems. 

I. The difficulty in staff recruitment 
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2. The reluctance ofNPCs to submit input to the P ADdev database 

3. The establishment of only 10 out of the intended 50 NPCs and the failure to establish 

almost all the intended (four) sub-regional centres. 

Kangulu (1994) also cited/referred to Aiyepeku's 1988 general study of development 

information utilization in Anglophone Africa and pointed out that about 80% of the decision 

makers and development planners had been unaware of PAD IS and had not used it. 

In 1990 UNDP, the largest donor agency of PAD IS, had requested a PADIS evaluation 

study that was conducted with a purpose of providing an assessment of the perfom1ance of 

P ADIS Phase III. It specifically concentrated on the design of P ADIS, its in1plementation, 

achievement and future direction. 

This study reflected a significant number of achievements including: the increase in the 

number ofNPCs from ten to 34, the increase in the number of databases designed and maintained 

by P ADIS and the increase in the number of database search requests. The study suggested that 

given the fmancial and human resources, the objectives set out for P ADIS phase III could have 

been achieved. 

Justifying the significance of his work as the first evaluation study t.l:lat covers the whole 

period of PADIS existence up to the tin1e (1994) of evaluation, Kangulu conducted the fourth 

evaluation study with an overall objective of establishing the extent to which the objectives of 

P ADIS in relation to the whole of Africa have been achieved. 

Some of the points that have been uncovered by Kangulu are mentioned below: 

The shortage of staff at P ADIS-CCO had led to the abandonment of some of the services 

ofP ADIS like the selective dissemination of information. 

Most P ADIS NPCs had not sent any inputs to P ADIS-CCO since they were established. 
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As a result most of the records in PADdev were for doctunents produced by the ECA and 

input by P ADIS itself. 

No Sub-Regional database had been created even though it had been considered to be 

one of the functions to be undertaken by the centre. This was because of the fact that none 

of the Sub-Regional Centres (SRCs) were operational. 

Some ofthe conclusions that Kangulu has drawn and are related to the present study are 

given below. 

Some of the P ADIS methodologies are outdated. i.e, the P ADIS methodologies used in 

recording information are difficult and unnecessarily long (this has been noted in the first 

part of this study). 

Recording of development information had not until then been standardised. 

People were not aware of P ADIS as a source of development information and it is not 

used by the intended people. 

There is little information exchange among African countries. 

Definition of development information is inappropliate, i.e, Development information is 

largely defmed in terms of the type of doctunent, for exan1ple report, conference, paper 

and proceedings. Such a definition ignores the subject content of the doctunent as the 

determining factor for the inclusion or exclusion of a document into the system. 

Furthermore some doctunents are excluded from P ADdev purely on the basis of their 

physical format. 

The lack of effective participation in the P ADIS network by many national statistical 

offices has severely affected the content of P ADstat. On the other hand most of the 

national statistical offices do not have the necessary resources to collect, compile and 

distribute national statistics effectively on their own. 
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Some of the databases, produced by P ADIS, like P ADdab, P ADexp and P ADinst, are of 

little value. They could easily be compiled by the National Centres for use within their 

own cOtmtry. 

The following are also some of the related recommendations forwarded by Kangulu. 

Core databases like P ADdev, P ADpro and P ADstat, should be given priority over others. 

In pruticular the contents of some of the files in PADcom oUght to have been downloaded 

and included in P ADdev, because most of the P ADrS users do not have direct access to 

files in P ADcom. 

Efforts should be directed at making P ADdev as comprehensive as possible. 

The available range of newer technologies on the market for the recording and 

dissemination of information should be explored and chosen from. 

One of the priority areas that Kangulu put for PADIS is that PADIS should develop other 

methods for the recording and delivery of information. The standing cOlIunittee (ECA 1996a) 

recommended that an evaluation of products and services would be useful before elaborating 

future activities. Partly, initiated by and based 011 some of the findings of the above mentioned and 

reviewed evaluation studies, the present study focuses on the technical assessment of the IR 

system developed (on the basis of CDSIISIS) at P ADIS and implemented on P ADdev database. 
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6.9. FUTURE TRENDS OF PADIS 

The Information committee of the conference of African planners, statistician, and 

population and information specialists (ECA I 996a) stressed, on the ninth session, that with the 

i.ncreasing availability of information on development issues, ECAIP ADIS should make efforts to 

decentralize information access to reach llsers. Furthetmore, infom1ation products needed to be 

developed that were easily available to the end users, both in accessibility as well as in formats 

they could understand. In recognition of the paucity of infonnation infrastructure in Africa the 

committee decided to bring the issue of'Information for all in Africa by the year 20 10' to the level 

of the Conference of lvlinisters in 1998. Amoako (1996) pointed out that building Africa's 

Information Society is central to the strategic vision for the ECA and is shared by the ECA 

Conference of Ministers. Amoako (1996) also noted that the Ministers adopted an action 

fi'amework, called African Information Society lnitiative (AISI) to build Africa's information and 

communications infrastructure. The framework will be in1plemented at country level. This shows 

the environmental opportunity under which P ADIS will operate. In this regard the new structure 

ofECA, puts PADIS under the Development Information Service Division (DISD). The division 

will serve as the centre for assembling, ham10nizing and disseminating of comprehensive multi­

sectoral development information to faci litate easy sharing and integration of data from different 

sources (ECA 1997). One of the sub-programs of the commission is to be in1plemented by the 

Development Information Services Division. The sub program (sub program 4) is named as, 

'Hamessing information for development.' The major activities and outputs of the division can be 

classified into four broad categories (Discussion with P ADIS staff and consultation of draft 

programs): 

1. Extemal relations and services 
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2. Group training 
3. Development and maintenance of statistical and spatial databases, 
4. Publication of catalogues, compendiums, directories and accession lists. 

Regarding the publication plan of the sub program there will be about 10 recurrent, 8 non-

recurrent pUblications and there are also 12 technical materials planned to be produced induding 

the production of CD-ROM, establishment of infrastructure and the related info-structure for the 

creation of ECA Web-Site( continuation) and the continuation of acquiring, establishing and 

distributing dynamic regional data archives (ECA 1997). 

Training plan of those that are specific to the division and require external consultant and 

training abroad include: 

- Dynamic Web database development; 
- Object-oriented programming 
- Object databases, 
- COl and Java 
- Wireless technology 
- digital imaging and development of digital libraries 
- host based technologies (routers, firewalls, etc.) 

The first team in the division is named as 'Development Information Management' The 

activities under the team's program will focus on the establishment of regional databases and data 

archi ves service centres, catering for comprehensive information on African development. The 

activities will also be directed at promoting the development of linkable national databases. There 

is also a plan to acquire high end database management tools that can solve the 

problems/difficulties to make the statistical, referral and bibliographic databases of the division 

that are currently available in non-SQL and ODBC complaint database forn1ats available to end 

users. 

Generally the division is highly oriented towards IT. As a leader in information systems 

and primer centre of excellence in information services it was planned to be equipped with the-
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state-of-the art infOlmation and communication technologies such as: 

- Upgrading staff equipment to high end GLl standard; 
- Full connection to the Internet; 
- Upgrade of existing LAN at P ADIS to Division-wide Intranet; 
- Transfer of existing databases to ODBC complaint database systems; 
- Digitizing library for which it requires a state of the art digitizing laboratory; 
- Cyber information search site; and 
- user training in up-to-date technologies. 
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CHAPTER SEVEN 

DATA PRESENTATION AND DISCUSSION 

7.1. ANALYSIS 

This part of the chapter presents the analysis of the data collected about the IR system that 

is set to handle P ADdev. Although the data on what the information requestors of the system may 

say on performance of this system was felt helpful, it has been fOlU1d out that locating the 

information requestors and getting data from them needs time and a method that requires a 

continuous contact with them as they receive search services. Due to tlus, present evaluation relied 

on the data collected from the professional staff of P ADIS who are managers, request 

intermediaries, promoters, searchers, database managers, maintainers and contributors for the 

operation of the system in one way or the other. The other data source of this evaluation is the 

researcher's close examination of the P ADIS methodology and otller documents related to the 

system; search and retrieval functions of the system; and the application (CDSIISIS) that the 

system is presently using. To this end, questionnaires were distributed to all tlle nine professional 

staff members of P ADIS. Seven of the distributed questionnaires were completed and returned 

with some partial response to the questions. One of the questionnaire could not be returned 

because of the respondent's continuous assignment to different nlissions outside Ethiopia. Two of 

the addressed professionals indicated that tlley have too linlited relation with the IR service to be 

useful in its evaluation. The evaluation therefore, looks into what P ADIS has done in the 

application ofCDSfISIS to handle PADdev; what problems stand in front of the development or 

operation of the P ADdev IR system; what shortconlings it has; and what development should be 
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considered in the future both to accommodate P ADIS' future plans and to benefit from the state­

of-the-art development. 

7.1.1. STORAGE PERFORMANCE 

The first thing an IR system is required to do is to allow the user to store the 

data/information he/she wants to store. By storage performance here is meant the capability of the 

IR system in intermediating different hardware with the user in the process of converting 

data/information to electronic/machine readable form. The IR software that P ADIS is using to 

handle any of its databases of development information related to Africa is CDS/ISIS. The 

facilities that CDS/ISIS provides for this purpose have been briefly reviewed in chapter three of 

this thesis. It has been indicated in the reference manual of the software that the users' effort to 

make use of the different facilities provided by the software detem1ines its performance. In this 

regard, at the storage level P ADIS created a Field Defmition Table (FDT) and four Data Entry 

Worksheets to be used in handling P ADdev. The former determines the number, type and size of 

data elements that can be recorded about a document. The latter is a type of electronic fom1 which 

can be used by the user to code the value of each and every field defmed in the FDT. The effort 

exerted by PAD IS in the creation of these files is discussed below. 

7.1.1 .1 Field Definition Table (FDT) 

As indicated above, FDT is a table that defines the fields of a given database and their 

characteristics. The creation of data entry worksheets and validation of the contents of fields of a 

database is controlled by FDT. When one is creating FDT one can determine the following 

features of an IR system 
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- The number of fields in a record; 

- Whether each field can be subfielded and the delimiter of the subfields; 

- Repeatability of each field; 

- length (maximum size) and type of each field and; 

- Tag of the fields 

From the selected fields it is possible to categorize the type of documents that PADIS is 

handling, in P ADdev, into the following categories: 

- Monographs and chapters from them 

- Serials and their components 

- Multi volume monographs and their parts 

- Proceedings 

- Patents, and 

- Academic works 

The bibliographic fields identified for all of these document groups are about 38. Some 

are common, while others are unique to a group. In addition to the bibliographic fields, P ADIS 

has also identified/included about 18 fields related to: 

Identification of the physical document, 

Content analysis and 

Identification of indexers and data input personnel. 

Some of these fields on the basis of different characteristics of the data/information, are 

repeatable and/or subfielded. Table I shows the number of repeatable and subfielded fields. 
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Table 1: repeatable and subfielded fields of P ADdev 

Field Category No. of repeatable fields 

1(110-170) " J 

2(210-820 12 

3(830-940) 2 

4(950-970) 

Keys: 1 (11 0-170) - Bibliographic 
2(210-820 - Content analysis 
3(830-940) - Physical document identifier 

No. of subfielded fields 

4 

9 

1 

3 

4(950-970) - Indexers and data input personnel identifier 

The fields are tagged with a minirmun gap of 10 between fields of same category and 100 

between fields of different category. TIle size of the fields of P ADdev is limited to less than a 

quarter of the maxinlum field size that can be handled by CDSIISIS (8000 bytes). The fields that 

the maximum number of subfields are the fields of personal author/affiliation and that of 

conference, meeting, symposium, which have four subfields. The response to the question that 

requests the respondents to judge the different features of the system shows that most of them (5) 

said that the availability of required fields to capture data about a document is good. This, in 

effect, means the respondents could input any data(bibliographic) about a document that they need 

to include into P ADdev. Therefore, they feel that the storage capacity of the system is adequate 

for capturing data for almost all types of documents. One of the respondents said the feature is 

very good while the other one responded fair. 
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7.1.1.2 Data Entry Worksheets (DEW) 

PADdev IR system uses four Data Entry Worksheets (DEW) as screen formats from 

which a data input operator can select according to the data shelhe has at hand to input. To make 

a user free from remembering the name of different predefmed DEWs, the system has a submenu 

entitled "P ADdev worksheets" in the Data entry services menu of CDSIISIS. By pressing 'T' after 

being in the menu of data entry services a user gets the list of the following worksheet names: 

M - Monographs 

A - Articles in Monograph 

G - General (contains all tlelds) 

J - Journal article 

The user can select anyone of tllese worksheets by pressing the appropriate letter. If 

required, tlJe submenu provides a help option and an option to exit to the menu of Data Entry 

Services. 

Option G represents a worksheet that contains ail the fields in tlJe database. The otlJer 

worksheets contain fields related to the type of documents indicated by tlJeir name. The 

"Monographs" is a worksheet for all documents like books, reports, standards, audio-visual 

material that are in one or a known number of parts and part of a series or multi volume 

materials. The "A" and "J" options represent two different worksheets each containing groups of 

fields related to a chapter or other part of a monograph (which may be multi volume or else, series 

and tlJeir components; proceedings; patent; or academic works;) and an article of a journal, 

respectively . WitlJ most of the fields of the worksheets appropriate help messages have been 

associated. The questionnaire incorporates about 8 questions relating to this feature of the system. 
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The first one requests the respondents to judge about four data recording features of the system. 

The response is summarised in table 2 and table 3. 

Table 2. Data recording capabili ty of PAD de v IR system 

Features V.Good Good Fair Poor V.Poor 

Screen format 2 3 2 

Editor 2 3 2 

Updating facility 2 4 1 

It is understandable from the above table that most of the respondents were satisfied with 

the screen format of the system. This holds true to the other features shown in the table, in the 

sense that the screen format of the system could enabled them to identifY the different fields to 

input the appropriate data and it provided them the fields they required; the editor and update 

records as they want. 

Table 3 presents how the respondents rate the user-friendliness of the retrieval system of 

the P ADdev database. 

Table 3: User-friendliness of PAD de v IR system 

Rate No. of respondents 

Very good 3 

Good 2 

Poor 2 

Very poor 

Almost all of the respondents did not answer the question related to its help faci lity. Only 

one respondent indicated that the help facility is not easily accessible and it has inadequate 
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content. 

A question that asks the respondent if they think the methodology is complex to an 

average data input operator is answered No by almost all of the respondents. Only one respondent 

indicated that the methodology is complex to be used by an average data input operator in that 

there are unnecessary fields that confuse the input operators and the help facility is not adequate 

enough to guide them. Moreover, s/he pointed out that there is a need to back up usage of the 

system with extensive training programs. One of the respondents, who answered No, also 

indicated that the simplicity can only comes by the provision of basic training. From a question on 

the role of the respondents in the information storage and retrieval service provided by PADIS, it 

was understood that the doubt on the simplicity of the methodology is the view of top personnel 

of PAD IS. 

The other question is related to the respondents' satisfaction with the error checking 

mechanism of the system. The response shows that most (5) PADIS sta..if members were 

satisfied with it. Those who were not satisfied with the error checking mechanism of the system 

indicated that the error message is not as explanatory as it should be. In addition, a respondent 

pointed out that there are errors which the mechanism cannot check and it is not adequately 

documented. In this regard it is worth pointing out that P ADdev IR system fully relies on the error 

checking faci lity provided by CDSIISIS that refuses to accept any data different from the type of 

the field. For example, if the field is alphabetic it is not possible to input numeric data. 

Self sufficiency ofP ADIS methodology to solve any information recording problem was 

affirmed by most (5) of the respondents. WIlile it is negated by one. One of the respondents did 

not answer the question related to this. The respondents were also asked to judge the 

documentation of the methodology and its online help. With the exception of the two who judged 
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it as fair, most of them pointed out that it is good and very good. 

The question related to the up-to-datedness of the system's user-interface is returned blank 

by two of the respondents. Three of the respondents indicated that it is very recent; while two of 

them pointed out that it is very out-of-date in view of their knowledge of the state-of-the-art 

development in this area. Regarding their interface preference, most (5) of the respondents 

preferred menu selection, which is the existing interface of the system, one preferred command 

language, and the other one preferred question and answer. 

The last question related to the system's information recording performance, provides 

opportunity for the respondents to note their overall judgement about P ADrS methodology and its 

information recording capability. Only two of them provided explanatory response. One of these 

two respondents indicated that it is out-of-date and not flexible to accommodate new tools ofIR 

services while the other one pointed out that its user interface has not been kept up-to-date but the 

infom1ation recording ability remains good. The other respondents just said good and very good 

with the exception of the two who left the question blank. 

7.1.2. SEARCH AND RETRIEVAL PERFORMAl~CE 

It is notable, from a close examination of the system and the methodology, that PADTS 

exerted considerable effort to make the retrieval perfomlance more than what the mere use of 

CDSIISrS could do in handling P ADdev. PADdev IR system has different files that facilitate the 

retrieval nmctions like the file ofField Select Table (FST), the different ANY files and stop word 

file. FST is the table that defines criteria for extracting one or more elements from a master file 

record. These elements will be used to create inverted file entries. To this end, The PADdev's FST 

is created out of a selected 16 fields including fields of the translated titles. Most of the selected 
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fields are associated with the '0' indexing technique which builds an element from each line of the 

format (mostly a fie ld or sub field). The title fields and the descriptors field are associated with 

indexing technique '4' and '3', respectively. The former builds an element from each word of the 

format, while the latter builds an element from each term or phrase enclosed in slashes. It is 

notable that none of the extended CDSIISIS indexing techniques are used and one of the data 

extraction formats is made for a non-existing field tag (70"al). The incorporation of a linking field 

(field 140 Relationship to other records) is also an aspect of information retrieval facility because 

like a hyper record facility it displays one or more records that are not retrieved but linked through 

this field as partes) of the retrieved record. More importantly PADIS developed a program that 

enables the user to search the database online tl1fough e-mail comlection. 

The first question in section III of the questionnaire, related to the search and retrieval 

perfomlance of the system asked if it is easy to interpret users request to a search strategy and is 

responded by 5 of the respondents. One of the respondents indicated that (sometimes) users' way 

of expression is much complex than the search formulating capability of the system and noted that 

it is not possible to answer Yes or No. The other respondent noted that it is up to the searcher. 

Three respondents answered Yes to the question. One of those two respondents who answered No 

indicated that users' search request is difficult to understand. It is possible to note, therefore, that 

the search fonnulating facility of the system satisfied most of the respondents. All the five 

respondents to the second question, related to the retrieval feature of the system, indicated that tlle 

search formulating capability of P ADdev retrieval system is as flexible as required. 

Moreover, four of the respondents ranked this feature very good(l) and good (3), while 

only one of them indicated that it is fair. But still there are three respondents who think that 

cognitive and/or Best-match (natural language supported) search systems are required to further 

95 



enhance its search formulation facility. 

Only two of the respondents pointed out that it is rare to complete a search for a request 

at a shot, while three answered 'sometimes' and two answered 'Always': The response to the 

question on the reason of re-conducting by refmement of the search strategy, in most cases is 

summarized in table 4. One user left this question blank indicating that it does not apply to his 

role. 

Table 4: Reason of re-conducting a search 

Search result No of respondents 

Very large 5 

Very small I 

Irrelevant or unrelated to a request 1 

The table shows that the precision of P ADdev IR system is poor, especially at the first 

attempt of the search in that the respondents get a very large search result most of which are 

irrelevant to the information requesters need. This forced the intelmediaries re-conduct the search 

repeatedly. 

In another question most (4) of the respondents indicated that their effort on re-conducting 

the search repeatedly makes a significant difference on the size of search result and they often use 

previous search strategies for the purpose. Moreover, the response to the flrst question in section 

II of the questionnaire shows that almost all (two ranked it as very good and four of them said 

good) of the respondents were satisfied with the system's feature of previous search refmement. 

In response to the sanle question two respondents judged the document ranking feature of the 

system as very good and two of them as good while three of the respondents judged tlus feature 
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as very poor. 

The way that the respondents refmed the search strategy, when they re-conducted the 

search, is tabulated below. 

Table 5: Methods of refming search strategy 

Methods No. of respondents 

Using/changing boolean operators 4 

Changing the scope of different terms 2 

Using proximity search strategy 2 

Using range search method 1 

Although, using dictionary search, selecting terms from retrieved records are options in 

the question, no respondent answered these options and no respondent pointed any other method. 

It may be because they are famil iar with dictionary terms of the system and using it does not 

change the result and the other option is not available in the system. 

From table 5 we can generalize that search refinement is being done by the use of different 

boolean operators. In this regard, we have to notice that CDSIISIS is an IR software that relies on 

boolean search method. 

Compared to their knowledge of the state-of-the-art development in the area of search 

languages, most(4) of the respondents think that the available search languages are enough to 

conduct a search on any database effectively. One of the two respondents who answered No to the 

related question pointed out that at least search languages of SQL family are lacking from 

P ADdev IR system. 

Regarding the time they spend on a single searching, the respondents' answer range from 

5 minutes to 30 minutes. The variation of the time requirement of a search may have resulted 
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from the fact that it can be affected more by the individuals typing skill, analytic thinking, 

concentration and other factors than the retrieval system's response time. But still, we have to 

notice that retrieval speed can be increased by automating different routines that require the 

searcher's effort. 

There is a question that is directly related to the recall level of the system. Three of the 

respondents to this question think that they could retrieve all the relevant documents available in 

PADdev for all the requests they conducted the search. One of the two respondents who doubted 

the system's full recall attributed the existence offallouts to the record linking problem. Yet most 

(4) of them ranked flexibility of the record structure(which means the structure allows a record to 

be linked with different other records and to change the constructed links in the way users need) 

as Very Good(l) and Good (3) except the two, who ranked it as poor and very poor. Regarding its 

precision, only four respondents answered the related question and believe that they could (two 

always and two sometimes) retrieve only the relevant documents for a request without any noise. 
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7.1.3. OUTPUT PRESENTATION 

One of the IR functions in which CDSIISIS requires users' effort and give opportunity for 

the user to create his own format is the function of output presentation. Due to this P ADIS exerted 

a significant amount of effort to enable the user of P ADdev IR services to have different 

predefined display and print formats. In this regard three display formats are developed and made 

easier to select. To this end, a submenu of the list of the formats has been introduced in the 

standard CDSIISIS "change display format" of "Infom1ation Retrieval Services" menu. Pressing 

the 'C' option of the submenu displays the following options anyone of which can be selected. 

L - short representation 

B - Long representation 

T - Diagnostical (field numbers) 

S - Give your own format 

X - Exit 

Tne short display format enables the user to have brief display of a record. It displays only 

8 selected fields of the record. 

The long display format provides detailed display of the records in the database. It, 

therefore, consists of most of the fields of the records. The Diagnostical format is intended for the 

diagnosis of a record for data entry error. Therefore, it displays the record as it is entered together 

with any of the contro l characters. The user is also given option of using his own display format. 

To make a user free from specifYing the sorting and printing requirements from scratch, P ADdev 

IR system provides an additional option (I-PADdev indexes). The option enables a user to 

produce various print/save outputs in predefined formats . When a user presses "I" from the 
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options of standard CDSIISIS sorting and printing services menu, the following list of options will 

be displayed and can be chosen from. 

S - Sectoral code index 

P - Purpose code index 

A - Authors index 

K - Keyword index 

G - Geographical index 

H - Shelf list 

C - Comma delimited export 

E - Explanation 

X - Exit 

The index options enable a user to generate different indexes corresponding to their name. 

The H option generates a shelf list. The comma delimited export option intermediates the 

P ADdev IR system to exchange data with other application programs such as :d3ase, Lotus 1-2-3 

etc. with the E option the system associates explanatory text on the other menu options. Some of 

the CDSIISIS tools that PADIS used in the creation of the different display fOImats include: 

- Indention command; 

- lvlFN command; 

- Mode command; 

- Spacing command; 

- Conditional literals; 

- Boolean expression of Absence of a field; and 

- IF conunand. 

P ADdev IR system also has a program that installs all the files that it has developed to 
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facilitate CDSIISIS-based database development discussed above. 

Given the effort of PAD IS on the output function of PAD de v IR system, its staff'members 

were asked different questions related to the output capability of the system and their response is 

presented below. 

The first question is related to the users' request for output forms. Most of the respondents 

(5) indicated that users request the search result to be presented in hard copy (paper form). Those 

who pointed the "soft copy" indicated that users ask for CDSIISIS , MINISIS, word processing 

and ASCII output formats. But nobody answered dBASE, FoxBASE, INMAGIC or any other 

application formats. 

All of the respondents (4) to the second question of section IV indicated that they can 

download or save search results without any problem as requested by the users. Almost all (6 out 

of 7) respcndents to the ftrst question of section II of the questionnaire ranked the presentation of 

search output of the system as very good(2) and goode 4), with the exception of the one who 

ranked it as fair. They have also indicated in their response to the third question of section IV that 

no output format compliant have been received from the user. Most of the respondents to the ftrst 

question of section II ranked compatibility of the system with other IR systems as Very Good (2) 

and Good( 4), while only one respondent indicated that it is very poor. 
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7.1.4. P ADDEV IR SYSTEM IN GENERAL 

The response to the general commentary questions on P ADdev IR system is presented as 

follows: 

Most (5) of the respondents to the question related to the utilization of P ADdev database 

negated its well utilization. The reason that most of the respondents indicated is lack of publicity 

and therefore users' less awareness of its existence. Some of the respondents also attributed the 

problem of less utilization of PADdev to its being outdated, limited accessibility, and users' 

preference to libraries. Some of the factors that the respondents thought as causes of less adoption 

of PAD IS methodology are: 

- insufficient resources to introduce and maintain it; 

- problem of follow-up and transfer or loss of trained staff; 

- it is not based on an open technology; 

- it can have less outreach and is based on non-connectivity; 

- P ADIS can not and is not intending to enforce its entire adoption. 

On the package adopted for the system, respondents were asked if they preferred ISIS 

packages to handle P ADdev with no consideration of fl11ancial constraints. Most (4) of them 

negated the idea and pointed out that they would have gone for SQL, OOBC complaint, windows 

based dBASE and/or access. But most (4) of them don't expect ISIS for windows will have any 

problem to solve and they think that P ADdev IR system is up to the expected technological 

development. Of course there are three respondents who negated this thinking. 

The respondents have also been asked if the CD-ROM production of PAD de v solves any 

problem. Four of them said No while three respondents answered Yes. Those who answered Yes 

pointed out that it can solve storage and access problems. 
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The last question that gives opportunity for the respondents to make additional comments, 

opinion and facts was answered only by a respondent who would like to see P ADdev on 

interactive web site and be accessible to all users. 

7.2. DISCUSSION 

Data has been collected on the different features of P ADdev IR system from different 

sources. The collected data have been analyzed in section 7.1 of this chapter. Th.is part is planned 

to present the researcher's interpretation of the described data. 

In the ftrst part of the analysis section what P ADIS did are presented, related to the 

data/information recording feature of its IR system speciftc to P ADdev database; and what the 

staff members, as intermediaries of the system, feel and observed in the case of their handling the 

system. 

The two ftles, Field Definition Table (FDT) and Data Entry Worksheets (DEWs), created 

by P ADIS in this regard are part of its methodology that governs any information system, 

including libraries, which need to adopt the methodology, what to record about a document and 

to some extent what type of documents to include in its database. The ftelds included determine 

the purpose for which the record, and therefore, the database can be used. 

In this regard, it was observed that the FDT created and being used by P ADdev IR system 

has none of the ftelds into which any ofa library's purpose, activity, or house-keeping functions 

can be recorded. Even to be used by development information systems, the FDT created for 

P ADdev requires more ftelds that can be used to record (even in a descriptive way) the different 

attributes/features of several other document formats like ftlms (both documentary and 
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commercial), cassettes (which may require such attributes as the period, in what mass media it has 

been presented, etc.), archival manuscripts being produced by different organizations, museum 

objects, cultural and traditional saying, lecture notes, and other similar documents that are difficult 

to categorize to any of the document groups that P ADIS decided to include in P ADdev. It is 

clear, and has been commented by Kangulu (l994)that development information should not be 

understood in such a way that discrimination will be made on the bases of the physical format, 

situation of their existence, and any other feature of a document but its content. 

It is notable, therefore, that the FDT created by P ADIS and is being promoted to be used 

widely in Africa requires more fie lds that will enable users to record data/information about the 

documents that are dominantly existing in the continent. Moreover, the different fields that are 

considered in the 1996 version of the manual have not been included in the FDT that is being 

implemented using the P ADOR program. 

The number of optional fields included in the PADIS methodology is very small and 

limits its flexibility. Of course it is understandable, from the critics on the Common 

Communication Format (CCF), that the number of optional fields mal<e a fonnat complex to be 

used as a data entry format. But it is possible to make it simpler by creating different optional 

Data Entry Worksheets (DEWs) more than what PADIS has so far done. 

The satisfaction of most of the respondents with the availability of required fields to 

record data/information about any type of documents may be because P ADIS does not provide 

them with documents different from the type that is predefmed to input/include to the database. In 

this regard, getting response from different information systems which adopted P ADIS 

methodology, is better considered and is expected to uncover several suggestions of 

data/information recording. 

The contribution made by PADIS in upgrading the user-friendl iness of PADdev IR 

\04 



system through the introduction of a submenu into the menu of data entry services should be 

appreciated because it facilitates automatic selection of any of the P ADdev's DEWs. The creation 

of different DEWs is also an aspect that makes the data entry work easier by providing 

alternatives with selected fields related to only a type of documents. This makes a data input 

operator free from the burden of jumping over the unnecessary fields in recording different types 

of documents. 

Of course, it is clear that any group of fields considered by a DEW comprise of a record 

and is indexed and retrieved independent of any other fields that are not considered in the 

worksheet. Therefore, it should be linked to the other records very carefully and exhaustively so 

that it can be retrieved (displayed) by different users' approach to information search and/or can 

retrievefdisplay the other related records in the database. 

Different writers have pointed out that CDSflSIS is user-friendly and has satisfactory 

editor for the users who are familiar with it but it is the other way for novice users. The fomler 

idea is supported by the satisfaction of most of the respondents. TIle same effect is reflected in 

their thinking of the sinlplicity of P ADIS methodology which can be used by an average data 

input operator. However, it is contradictory to the fact that the researcher himself faced difficulty 

in trying to create a record using the methodology. To illustrate some of the difficulties: the need 

to remember P ADIS purpose, Geographic, sectoral and other codes; the need to have basic 

knowledge of CDSflSIS. Of course top positioned respondents, as it can be understood from the 

first question of section I, recognize the fact that the methodology should be accompanied by an 

extensive training on its use and it is otherwise complex for an average data entry operator. 

Moreover, the P ADIS training program coordinator attributed the less adoption of the 

methodology to the lose or transfer of trained personnel from the National Participating Centres( 
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NPCs). Besides Kangulu (I 994)found out the fact that the methodology had not been adopted by 

a good number of NPCs because of its unnecessary fields like P ADIS purpose codes. In this 

regard, making the methodology communicative and simpler is better than investing on training 

programs. 

Although the respondents who think that the user interface (the interface of user-system 

interaction) is very recentlup-to-date, were more than the respondents who indicated the out­

datedness of the interface, it is worth noting the state-of-the-art development in the area reviewed 

in chapter three of this thesis. 

Regarding the search and retrieval performance of the system, the FST of P ADdev 

revealed that some of the fields that contain searchable terms/concepts about a document like 

abstracts, development project, patent holder, etc. are not inverted by the FST. 

Most of the respondents were satisfied with the search facility and flexibility of this 

facility of the system, and they think that search languages of CDS lIS IS are enough to search any 

type of databases effectively. However they have indicated the fact that cognitive and/or best­

match and other interactive search formulating teclmologies are required to enhance search 

formulation performance of P ADdev IR system, which indicates the need to incorporate IR 

technological developments to the system. 

Although only two of the respondents indicated that they completed searches with the first 

search conduct for a request only rarely, most of them indicated that the searches were either very 

large or contain in·elevant documents to the request and they are required to re-conduct the search 

by using or changing different boolean operators. Of course, most of them need less than 20 

minutes which they could tolerate. 

Although the recall and precision of an IR system is evaluated quantitatively, it was 

pointed out by most of the respondents that P ADdev IR system has good recall and precision in 
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that they could mostly retrieve all the available documents relevant to a request and tl1ey could 

retrieve only the relevant documents without any noise which can be achieved only by repeatedly 

conducted search. This could, however, be handled by the incorporation of expert intermediary 

systems like THOMAS. 

As for the information recording feature of PAD de v IR system, P ADIS created predefined 

output formats to make its methodology adoptable and be used directly; and to create a standard 

of presenting IR system outputs. Among the predefined output formats the "comma delimited 

export" format intermediates the database with other databases developed by other application like 

dBase and Lotus for the purpose of data eXpolt. But the respondents have indicated that users 

request search results in paper form mostly, even those who requested soft copy did not request 

any of the applications which can be intermediated by this data exporting format. 

P ADIS has utilized different features and tools of CDSIISIS to handle P ADdev. But still 

there are capabilities of the software that would have been exploited to upgrade the performance 

of the system. 

The factors, pointed by the respondents, that affected the utilization of the IR services of 

P ADdev are more of promotional problems. This confmns some of the fmdings of Kangulu 

(1994) that indicated that very limited number of potential users know about the existence of 

P ADIS as a source of development information. 

Although some of the respondents recognized the problem of storage space and 

accessibility of the database that can be solved by the production of its CD-ROM version, most of 

them negated its problem solving capability. Of course, it is notable that although CD-ROM 

increases database accessibility and to some extent problem of storage space, it has problem of 

recency because incorporation of new records to tl1e database is possible only with the next 
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version/publication, which is not the case with a networked database. 

In this regard, Distributed Database Management technology is worth considering by 

PADIS so that the plan of Development Information Services Division that states 'Information for 

all in Africa by the year 20 I 0' can be materialized by making P ADdev accessible to lots of 

African information users and be updated easily. This is what has been commented by one of the 

respondents. 

The IR features that P ADIS would have considered to upgrade the performance of 

P ADdev IR system are presented bellow, including programming faci lity of CDSIISIS and its 

capability to be extended to the object-oriented level; the different programmes of different scale 

that are developed to assist the software; and the different technological development of IR 

systems. 

7.2.1. P ADDEV IR FEATURES THAT WOULD HAVE BEEN CONSIDERED 

With due regard to what P ADIS has done in the creation, maintenance and retrieval of 

different databases of development information, some features ofIR system that wo uld have been 

considered by P ADIS for a better performance ofP ADdev IR system are worth reviewing. To this 

end, this part reviews what could have been done to utilize the IR capabilities of CDSIISIS more, 

what could have been done to benefit from the technological development in the area of IR 

technology and what is fe lt by P ADIS staff It was pointed out in this thesis and other literature 

that CDSIISIS provides different facilities and tools to create and maintain textual databases and 

provide retrieval services. Some of its facil ities and tools can only be used directly while most of 

them require users' effort to make use of them to their optimal capabili ty. In this line, P ADIS 

would have considered the following points in the use of CDSIISIS to handle P ADdev database 
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with a better performance of its IR system. 

In the creation of FDT and facilitating data entry function of the system, P ADIS would 

have developed a program that facilitates repeatability of subfields within a field. Some of the 

subfields that require such a program include: 

name of the library within the field of 120 (location of document) because different 

libraries, which use the sanle classification scheme, give same call number for the sanle 

document. 

bibliographic level of the host document of which the document is a part within the field 

130 (B ibliographic level indicator) because a document of the record may be a part in 

different host documents, for example an article published in a journal and reprinted in a 

monograph ofkey papers. 

all the subfields of the field 140 (Relationship to other records) for the same reason as the 

above one. 

all the subfields of the field 210 (personal author and affiliation) because different authors 

may have same affiliation, different affiliations of different authors may be in the same 

country, etc. 

the same for the subfields of 220 (corporate author), 310 (personal author of source 

document), 320 (corporate author of source document). 

It would have also been possible to facilitate different proximity searches for a word or 

words in a part of long texts like abstract and Slunmary by making their fields repeatable when the 

FDT is created. This would have had a facility for less complex natural language search. 

CDS/ISIS allows a user to change/update the existing FDT of a database when required, 

but any major modification of the FDT requires changes in the database. Although CDS/ISIS 
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handles some of these change requirements automatically and through the use of its ISISXCH 

import/export services, most of them are to be made manually. However, it is clear that making 

such changes, as changing the type of the value already recorded before changing the type of the 

field, deleting all the extra occurrences of a field which is later made non-repeatable, for example, 

is cumbersome and needs time for large databases. In this regard, P ADIS would have exerted 

some effort to automate all the routines of making the changes accompanied with different 

modifications of the FDT. 

In consideration of some problems inherited by CDSIISIS different performance 

increasing programs have been developed in the different comers of the world that P ADIS would 

have incorporated the helpful ones to P ADdev IR system. To mention some: 

Mola Hunegnaw's System Interface Search Assistance (SISA) developed at the School of 

Information Studies for Africa (SISA). It enables an information requestor to conduct a 

search on different databases easily at"1d smnmarizes the history of the searches made by 

each user in each of the databases. 

Conversion interfaces de\'eloped by Neelanleghan's group at SISA together with ABNCD 

format. It is, of course, an FST that intelmediates the conversion of data developed by 

other formats to ABNCD format and vice versa. 

There are also programs for converting data from widely used record formats to the ISO 

2709, and also from databases created with DBASE, INMAGIC and other intemational 

databases such as chemical Abstracts, BIOSIS, and AGRIS to ISO 2709 format (Abebe 

et. al. 1992). 

It would have also been possible to automate control of capitalization at least for some 

fields like those related to personal and corporate authors. 

CDSIISIS would have also been used to handle all the P ADIS databases either by an 
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interfacing program or by developing P ADIS metbodology into a database integration format, like 

ABNCD, and bring all tbe databases together. 

After a nwnber of searches are conducted, it is possible in CDSIISIS to recall and display 

the result of any of tbese previous searches. But tbe search needs to be re,executed and made 

current to be displayed. In handling large databases, this is a time taking routine. Therefore, 

P ADIS would have developed a program that could hold all tbe information required for tbe 

display of a search result along witb tbe associated search statement so tbat any previous search 

results could be displayed directly. The otber feature of CDSIISIS tbat adds time requirement 

witb tlle size oftlle database to be handled is updating tbe inverted file. PADIS is using CDSIISIS 

to handle a significantly large database, P ADdev. Therefore, Inverted File update would have 

been automated by a program that could enhance tbe updating speed or automatically update tbe 

inverted file after any single user action tlmt calls upon tbe update. 

Regarding space utilization, what can be referred to as a problem of CDSIISIS to handle 

large databases is tbe space required for tbe inverted file. P ADIS would have solved this problem 

by tbe use of compression techniques. 

It has been discussed in chapter two of this tbesis that it is possible to develop object 

Olientation witb CDSIISIS and tberefore would have been considered by P ADIS so that tbe users 

of its IR services could have gained tbe benefits of object,oriented technology. 

The above,discussed considerations tbat would have been looked into by P ADIS are tbose 

associated to tlle use of CDSIISIS. But a close look into tbe state,of,tbe,art development in the 

area of IR and tlle dramatically increasing requirements of handling development information 

uncovers tbe following IR technological developments that PADIS would have considered to 

further enhance IR services of development information provided on tbe basis of P ADdev. 
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The developments and benefits of developing full text, relational and object-oriented 

databases have been reviewed in chapter two of this thesis along with the capabilities and benefits 

of Distributed Database Management Systems (DDBMSs). Chapter one of this thesis also points 

out Heaney's proposal of converting bibliographic formats like MARC into their object-oriented 

version. As P ADIS is responsible to handle databases for a continental development information, 

it would have considered the harvest of such technological developments. 

Considering the benefits of full text databases and IR system and the achieved 

technological developments related to full text IR systems, reviewed in chapter three, P ADIS 

would have started to incorporate full texts into P ADdev. Together with the consideration of full 

text lR services or even for the bibliographic ones P ADIS would have introduced IR applications 

those which facilitate keyword frequency searching, natural language and cognitive search 

formulation, and application of artificial intelligence to their user interface. The development of 

these iR technologies and the possibilities of combining hypertext based searching with that of 

inverted file based and/or multimedia have been reviewed in chapter three of this thesis. The 

chapter also reviews the development of concept-based search, free text scan, knowledge based, 

Best-matching and object-oriented IR services in the first quarter of the 1990s. 

The staff's response to a question related to their feeling about what would have been 

done, indicates that most (4) of them think that natural representation of database item's 

relationships using object orientation, incorporation of hypertext search facilities and full text 

search facilities could improve the IR capabilities of the PADdev IR system. Most of them (4) 

also recommended P ADdev database and its retrieval system would have been developed to a full 

text with a hypertext and/or hypermedia retrieval facilities. 

Moreover, six out of the seven respondents to the related questions indicated that there 

was a need to incorporate a relevance ranking fac ili ty to the P ADdev IR system. The same 
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number of respondents recommended P ADdev to be a distributed/decentralized database and 

integrated with the other databases of P ADIS. As benefits of the integration, the respondents 

pointed out that searching each database for different or same request separately would have not 

been required, and the other databases would have contributed more in satisfying users' 

information needs. 

Most of the respondents expect a significant change/increase in the use rate of PAD de v IR 

services in the near future by its accessibility through the Internet. Some of the respondents 

recommended the incorporation of dynamic database interfaces such as Web database and JAVA 

Scripts to accommodate the resulting change/increase in the use rate of the database. 
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CHAPTER EIGHT 

CONCLUSIONS Al"ID RECOMMENDATIONS 

This chapter presents the conclusions drawn from the findings/discussions of the thesis 

and the researcher's recommendations. 

8.1. CONCLUSIONS 

In line with the objectives of the thesis observations made on each of its chapter are 

presented to give bases for the conclusions that are to be drawn. 

From the review of different database types and different approaches to database designs, 

it is possible to observe that: 

Different types of information is organized into different types of databases that need 

different information retrieval capabilities. 

Different database types are developed for different purposes. For example bibliographic 

databases can be used only to refer the user to other sources of information such as 

documents and organizations or individuals. 

Integration of a number of different types of databases is possible to get the benefits 

associated with the different types of databases and different ways of integration are 

available. 

There are DBMSs like DDBMSs that enable an effective data sharing between 

geographically scattered information users with a minimlffil delay of access and storage 

space cost. 

Different information retrieval capabilities are associated with different approaches to 
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database designs. 

Object-oriented approach to database design now joined the other two competing 

approaches, Viz relational and textual, with all its popularity and other emerging fac ilities. 

In the same way the following can be noticed from the review of information retrieval 

systems presented in chapter three of the thesis and theoretical background of IR evaluation 

presented in chapter four. 

The development of information retrieval capabilities from handling only bibliographic 

data to handling a knowledge base at any degree of complexity is facilitated by the 

accompanying development of computer hardware, the price of which is affording. 

In these days IR systems are capable to communicate with their users in any way that the 

user is in need. This development ofIR capabilities is encouraging the user community 

to rely on infornlation for every of their decisions by avoiding the information anxiety that 

results from the difficulty to get the required infonnation. 

The use of local and external IR systems has merits and demerits associated with each of 

them. Therefore, the better alternative is to facilitate access to the different local 

databases. This can, of course, be facil itated by applications like Distributed database 

Management Systems(DDBMS). 

Although they are being revised rapidly, ISIS family IR systems in general and CDSIISIS 

in particular lack a lot of information retrieval capabilities. 

Evaluation of IR systems is continuously shifting from concentration on the algorithmic 

retrieval capabi li ties of the system towards looking into the overall capabilities of an IR 

system. As a result IR evaluation researches are coming out of the laboratory 

environment to the real world and started to take the different features of the system as 
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criteria of evaluation instead of limiting themselves to recall and precision. 

Evaluation of IR systems may be done either for academic purposes to Improve 

understanding or application/action purposes to bring improvement. But both of the 

evaluation types are meant to enable information systems to take action against any failure 

of IR systems. 

It is also possible to note the following points from the discussion on the search types and 

database formats. 

As they are aspects of an IR system the search type and the formats that the system adopts 

affect its performance. The former introduces the human factor of the system, while the 

latter incorporates the rules that guide the functions of the system. 

Although the degree varies with the system's interactivity the performance of an IR 

system depends on both the intermediary's knowledge of users information need and the 

system's search languages; and the users' knowledge of the subject area of hislher 

information and/or the system's search languages. 

The degree to which the format it adopts is open-ended can determined flexibility of an lR 

system. For example ABNCD gives ways for a system to be used either as an IR system 

or as a library housekeeping system or both more than the P ADIS format/methodology. 

To what degree the format is open-ended in tum is mostly affected by the number of 

fields that it allows to be included in a record and flexibility of relationships it can create 

between records. 

From the reviews of the different aspects of P ADIS, including its future trend it is 

observable that: 

As an international development information system, P ADIS is handling different 

databases of African development information on the basis of which it provides 
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publication and search services. 

Different evaluation researches have indicated P ADIS' successes and tailures at the 

implementation of its different phases. But that of Kangulu's emphasized some 

shortcomings of the system. His findings have now provided some inputs for the new 

Development Information Services Division under which P ADIS is now structured. 

The plans set for the Development Information Services Division require the acquisition 

and incorporation of the state-of-the-art development in the information handling and 

processing area, which would have been considered by PADIS. 

The following are conclusions that are drawn on the bases of the above observations and 

data analysis and discussion presented by chapter seven of this thesis. 

P ADIS has done what is to be done to use CDS/lSIS to handle a bibliographic database 

at a time and to provide most of the services it has planned at the outset. It has also 

developed a program that enables users to search PADdev online through e-mail 

connectivity using the new networking feature ofCDS/lSIS. 

P ADIS methodology provides different facilities that enabled P ADdev IR system to use 

CDSI ISIS straight forward and it can now be installed automatically by a program 

developed by PADIS under the name PADOR. 

PADIS' staff members, whose day-to-day functions are tied to the system, are satisfied 

with the capability of P ADdev IR system to handle a bibliographic database and its 

faci lity for the services that are based on such databases. P ADIS upgraded the user­

friendliness of PAD de v IR system more than what it would have been by the mere use of 

CDS/lSIS. 

However, the methodology can handle only bibliographic data of mainly information 
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sources of paper format. It is also not able to incorporate dynamic relationships between 

different fie lds of different databases even, of one database. 

P ADIS metbodology, tberefore, requires features of database integration so tbat it can 

satisfy tbe users need to integrate PADdev witb otber databases of PAD IS. It also requires 

features of handling full text and dynamic data, and its flexibility needs improvement to 

facilitate tbe development of P ADdev IR system to the level of full text and object­

oriented database, and to enable tbe system incorporate features of hypertext, hypermedia 

and otber IR technologies of tbe-state-of-tbe-art development. 

CDSIISIS provided facilities for data/information recording and search output 

presentation to P ADdev IR system tbat could satisfy tbe intermediaries. Altbough its 

boolean-based search and retrieval capability is also satisfactory, tbere is a need to 

incorporate interactive user-interfaces to its search formulating function; and hypertext, 

best-match, SQL, and otber non-boolean retrieval technologies to its retrieval feature. 

Some of its features like interactivity are furtber upgraded by different programs 

developed in CDSIISIS Pascal in the different comers of tbe world. P ADIS would have, 

therefore, explored tbese programs and incorporated tbem to P ADdev IR system to 

enhance its interactivity. The other features like SQL can be exploited by making the 

system use otber DBMSs like dbase in parallel with CDSIISIS. The incorporation of tbe 

recent IR user interfaces and retrieval features like best-match, full text scanner need to be 

explored. From the professional intennediaries point of view, P ADdev IR system, 

however, is found to be user-friendly. 

Although it is gained by conducting searches witb refinement of search strategies 

repeatedly, the effectiveness of P ADdev IR system, in terms of" recall" and "precision" 

is satisfactory, from the professional intermediaries point of view. P ADdev IR system has 
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got satisfactory predefined output fonnats for different purposes, such as printing indexes, 

saving or exporting records. 

8.2 RECOMMENDATIONS 

On the basis of the reviews made and the data analysis and discussions of what is being 

felt about P ADdev IR system, the follo",ing considerations are recommended. 

P ADIS should make P ADdev IR system able to handle all development infonnation in 

any fonn of their existence instead of limiting it to textual bibliographic infonnation. 

P ADdev should be made capable of handling the dynamically changing requirements of 

development infonnation services. To this end, therefore, it should incorporate features of 

object orientation. Moreover, P ADIS methodology should be revised to its object-oriented 

versIOn. 

P ADdev should be integrated with all the other P ADIS' databases which may require the 

update of PAD IS methodology to make it include all the fields of the other databases. 

P ADIS should be a coordinator of decentralized African development infonnation 

systems that develop and maintain development databases and make their database 

accessible to the other infonnation systems, especially its Sub-Regional Centres(SRCs). 

They should, of course, have a good access to the databases at P ADIS. Al l the databases 

handled by P ADIS, especially P ADdev, should be made accessed by different African 

networks and the Internet. So that their utilisation rate will be improved. 

To materialize these recommendations, PADIS should either develop or acquire the 

required software, and of course hardware, that can handle large decentralized databases 
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of nlll text, sound, image and other form of development information. These newly 

coming software and hardware technologies should, however, be evaluated for their 

compatibility with the existing ISIS-based IR system and their capability to enhance the 

different features of the system. 

P ADIS should explore recent developments that upgrades user-system interaction of 

African IR systems and incorporate or develop the ones that enable any African 

development worker . to communicate with different information systems so that 

information anxiety will be minimized, if not removed from Africa. 

To avoid the need to train all of the potential and actual users of PAD IS methodology and 

to minimise the influence of intermediaries ' analytical skills, search strategy formulation; 

typing skill, etc. on the performance of the system, PADIS methodology and PADdev IR 

system should be developed to their interactive version by incorporating appropriate IR 

technologies. 

It is understandable that the above recommendations, require time and long range 

financial plan which go along the plans of Development Information Services Division. The 

following are, therefore, recommendations that should be considered immediately. 

The different programs that can upgrade the performance of different features of 

CDSIISIS, which are developed in different comers of the world , should be well 

evaluated and incorporated to PADdev IR system. 

The potential capabilities induding programming facilities, of CDSIISIS should be 

utilized to further upgrade the performance of P ADdev IR system. 

PADIS should update its methodology by: 

adding different optional fie lds to make it flexible and accommodate different 

fields so that it can be adopted by different information systems, induding 
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libraries, to use it for various purposes. Of course, there may be a need to add 

some more Data Entry Worksheets of fields of different purposes. 

adding a field of maximum size which can be a record of summaries or abstracts 

longer than 1500 characters and link it to the record of its bibliographic 

information. This can make the database more informative. 

P ADIS should develop different progranlS that can handle the different update anomalies 

and data conversion between P ADdev and any other databases developed by other 

formats and applications but which may be sources of input to P ADdev. 
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APPENDIX A 

SYSTEM RESTRICTION IN EFFECT IN VERSION 3.07(Rashid 1994:26) 

Data Items 

Maximum number of databases 

Maximum number of records in database 

Maximum record size 

Maximum number of fields (defined in FDT) 

(excluding repetitions of repeatable fields 

Maximum number of FST lines 

Maximum field size 

Maximum number of fields in worksheet page 

Ma'(imum number of pages in a worksheet 

Maximum size of display format 

Ma'(imum number of stop word in stop word file 

Ma'<:imum number of identifiers in an ISIS Pascal progranl 

Ma'(imum number of instructions in an ISIS Pascal 

program (including all programs called in by a uses statements) 

Maximum number of loaded programs 

Ma'<:inlum number or real constants 

Maximum Pascal lrun-time stack 

ISIS Pascal dynamic string area 

Worksheet work area size 

Maximum Hit record size 

Maximwn number of characters per field 

Maximum number of indexes 

Ma-ximum number of indexed characters per term 

Maximwll number of literals 

Ma'(inlwn number of sort keys 
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Limitations 

unlimited 

16 million 

8000B 

200 

200 

8000B 

19 

20 

8000B" 

799 

200 

10000 

10 

200 

2000 

16932 

3KB 

4000" 

8000B 

30 

132 

256 



maximum number of characters in search expression 

MaximlUTI number for a field tag 

Maximum number of printed characters in a single page 

Maximum length of pattern type field 

Maximum field length in a worksheet 

Maximum length of the name of database, display 

format, or worksheet 

Maximum length of a field name in FDT 

Notes: * Changes in the current MicroIsis software 

132 

250 

32767 

300 

20B 

8000B 

6B 

30B 



APPENDIXB 

COMPONENTS OF A BIBLIOGRAPHIC RECORD 

• document number 

• title 

• author 

• source reference 

• abstracts 

• full text 

• indexing words or phrases 

• citation, or number of references 

• organization originating the document, or author's address, or both 

• language of the source document 

• local information such as special classification numbers, or location 
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APPENDIXC 

ASSESSMENT OF PADIS INFORMATION STORAGE AND RETRlEV AL SYSTEM: 

The case of PAD de v bibliographic database 

This questionnaire is prepared to obtain facts and opinion from retrieval service 

providers of the P ADdev of Pan-African Development Information System (P ADIS), who 

are staff members of PAD IS . The objective is to attempt to evaluate the performance of the 

retrieval system, from the professionals point of view. 

You are, therefore, kindly requested to assist by providing all facts and opinions 

that you think may be helpful to evaluate the PADdev retrieval system. 

All the information provided by you is used only for the mentioned purpose, thus, 

please fee l free in this regard. 

Encircle the letter(s) of your choice or underline Yes or No as the case might be. 

For the open-ended questions you can use the back side of the page, if any space shortage 

occurs, but, please associate the continuation with the appropriate question number. 

THANK YOU FOR YOUR COOPERATION 

1. GENERAL 

I. What is your role in the information retrieval service that P ADIS is offering on the 

basis of the P ADdev database? 

2. How long have you been on this job? ____ _ 

3. Do you have any other experience on information retrieval services?(Yes INo) 

If Yes, what was the retrieval package(s) that you were using? _______ _ 
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II. INFORMATION RECORDING CAPABILITY 

1. Please tick under your choice 

FEATURES' VERY GOOD GOOD 

Screen format 

Editor 

Updating facility 

Coverage 

(availability of 

required fields) 

User-friendliness 

Search formu lation 

Refining previous 

search strategy 

Ranking of retrieved 

documents 

Flexibility of the 

record structure 

Compatibility with 

other IR systems 

Presentation of 

search output 

FAlRE l2.QQ.R V. POOR 

2. Do you think PADIS methodology is complex to an average data input operator? 

(Yes / No) 

If Yes, what aspect of the methodology may be difficult? 

a. there are unnecessary fields that confuse the input operators 

b. PADIS purpose codes have urUlecessarily complicated the methodology 

c. the help facility is not adequate enough to guide 

d. others, please specify. 

, Please consider the features in view of the P ADdev IR system. 
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3. Is the error checking mechanism of the system satisfactory? (Yes I No) 

If No, what may be the deficiency? 

a. the error message is not as explanatory as it should be 

b. there are errors that it can not dictate 

c. it is unnecessarily detail that it interrupts the inputting process 

d. others, please specify. ______________ _ 

4. Could PADlS methodology solve any information recording problem you 

encountered as a guideline of an lR system? (Yes I No) 

lfNo, please mention some of the problems that it couldn't so lve. ___ _ 

5. How do you judge the documentation of the methodology and its online help? 

a. very good 

b.good 

c. faire 

d.poor 

e. very poor 

6. How do you rate the user-interface of the system as compared to the state-of-the-art 

development that you know? 

a. very out-of-date b. very recent c. you have no idea 

7. Which of the following interface options do you prefer most? 

a. menu selection 

c. WIMP interfaces d. form filing 

b. conunand language 

e. question and answer 

8. Please note your overall judgement about PADIS methodology and its information 

recording capability. __________________ _ 

III. RETRIEVAL PERFORMANCE 

I . Is it easy to interpret users' request to a search strategy? (Yes I No ) 

If No, the reason may be: 

a. users' search request is difficulty to understanding 

a. users way of expression is much complex than the search capability 
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available 

b. users' terms may, sometimes, not have equivalent terms in the systems 

dictionary 

c. others, please specify. _______________ _ 

2. How do you rate the search formulating capability of PADdev retrieval system? 

a. very limited 

c. as flexible as you want 

b. not as expected 

d. uncomfortable 

e. others, please specify. _________________ _ 

3. Do you think Cognitive ancllor Best-match(naturallanguage supported) search 

systems can solve the problems mentioned in question number III I above? 

(Yes / No) 

4. How often do you complete a search for a request by the first search? 

a. always b. sometimes c. rarely d. not at all 

5. What is the reason for which you re-conduct the search by refinement of the search 

strategy mostly? 

a. The search result is very small 

b. The search output is very large 

c. Almost all retrieved documents are irrelevant/dissimilar with request 

d. others, please specify. _________________ _ 

6. If you don't complete a search for a request at a shot, how do you refine search 

strategies? (you can answer more than one) 

a. using/changing boolean operators 

b. changing the scope of different terms in the search strategy 

c. using proximity search strategy 

d. specifying search fields 

e. using range search method 

f. using dictionary search 
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g. selecting terms from retrieved records 

h. others, please specify. ________________ _ 

7. Do you often use previous search strategies for refinement? (Yes / No) 

If No, what may be the reason? _______________ _ 

8. Does conducting the search again and again by search refinement make a 

significant difference on the number of search results? (Yes / NO). 

9. How much time do you spend on searching the PADdev database for a request, on 

the average? 

a. 5 minuets b. 10 minuets c. 15 minuets d. 30 minuets 

e. I hour and more 

Is it acceptable? (Yes 1N0) 

10. Could you get ALL the relevant documents available in the PADdev database? 

(Yes/No) 

If No, what do you think the reason could be? 

a. the database has not been indexed properly 

b. the retrieval software is not effective 

c. the records are not well linked 

d. others, please specify. ______________ _ 

II. Do you think natural representation of database items' relationships using object­

orientation, hypertext search facilities, and full-text search faci lities could improve 

the information storage and retrieval capability of the PADdev IR system? (Yes / 

No) 

12. How often could you retrieve ONLY the relevant documents for a request (i.e. 

without the irrelevant ones)? 

a. always b. sometimes c. rarely d. never 
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If your answer is 'c' or 'd', the reason could be: 

a. improper indexing 

b. the retrieval software can not discriminate the relevant from the non­

relevant 

c. inappropriate record linking 

d. others, please specify. ______________ _ 

13. Do you think search languages avai lable at the P ADdev retrieval system, like 

boolean, proximity, etc. are enough to search a database effectively as compared to 

your knowledge of the state-of-the-art development in the area of search languages? 

(YeslNo) 

If No, what search languages are lacking? ______________ _ 

14. Do you reconunend PADdev database and the retrieval system handling it to be 

developed to a full -text with a hypertext and/or hypermedia retrieval 

facilities?(YeslNo) 

If No, what other options of improvement do you suggest? _____ _ 

15. Is there a need to incorporate a relevant ranking facility (that sorts the search result 

according to the documents' relevance to the users' request) to the P ADdev IR 

system? (Yes / No) 

16. How do you rate the user-friendliness of the retrieval system of the PADdev 

database? 

a. very good b. good c. poor d. very poor 

17. How do you evaluate the help fac il ity of PAD de v IR system? 

a. it is not easi ly accessible 

b. the content is not adequate 

c. it is not necessary at all 

d. others, please specify. ________________ _ 
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18. Do you recommend PADdev be a distributed/decentralized database? (YesfNo) 

19. Is integrating PADdev with the other databases helpful? 

(Yes I No) 

If Yes, what problems can it solve? 

a. searching each databases for different or same request separately will not 

be required 

b. the other databases contribute more in satisfYing users information need 

c. others, please specifY. ______________ _ 

20. Do you think PADdev's accessibility through the Internet changed its use 

rate?(YesfNo) 

If Yes, do you think the current IR system can accommodate the increasing 

use load in the future? (Yes I No ) 

TfNo, what IR software do you recommend? _____ _ 

IV. OUTPUT CAPABILITY 

I. Which output format is requested mostly? 

a. hard copy (paper form) 

b. soft copy (electronic form) 

c. microform (cassette or film) 

If your answer is 'b' which application format is requested mostly? 

a. CDSIISIS 

d. ASCII 

b. MINISIS c. word perfect 

e. dBASE f. FoxBASE 

g. INMAGIC database formats 

h. others, please specifY. ______________ _ 

2. Do you download/save search results without any problem, as requested? (Yes I No 

) 

If No, what problems have you encountered? __________ _ 
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3. Has there been any output format compliant you have received from users? (Yes / 

No) 

If Yes, what is the general feature of the complaints? ______ _ 

V. COMMENTARY QUESTIONS 

1. Do you think P ADdev is being well utilized? (Yes / No ) 

If No, What do you think is the reason for less utilization of the database? _ __ _ 

2. P ADIS methodology is not well adopted by National Coordinating Centres. What 

do you think the reason may be? ________________ _ 

3. If there would have been no financial constraints, would you still prefer ISIS 

packages to handle PADdev? (Yes / No) 

If No, what lR packages/approaches would you prefer? _________ _ 

4. Do you think the would be coming ISIS [or windows will have lots of problems to 

solve? (Yes / No ) 

If Yes, please point out some of the basic problems you expect to be solved by ISIS 

forwindows. _____________________ __ 

5. Do you think PADdev IR system is up to the expected technological development? 

(Yes/No) 

6. Do YO ll think the CD-ROM production of PAD de v a problem solving 

action?(YeslNo) 

If Yes, what problems can it solve? ______________ _ 

7. Please wri te any other add itional comments, opinion, and facts about PADdev IR 

system. ___________________________ __ 
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