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ABSTRACT 

Reference selVlces exist to maXIITI1Se access to infomlation contained in information 

centresllibraries. Yet human expens have not achieved this goal as they desired. But the 

development of the expen system technology the possibilities, have become promising. 

Demonstration of how the expen system technology could be used in enhancing the 

reference services for the domain, Ethiopian Studies, in general and fo r Ethiopian 

History in particular is the main theme of this thesis. 

For this purpose a prototype expen reference advisory system was developed following 

the prototyping approach using the KnowledgePro Windows version 2.0 shell. The 

interview, protocol analysis and observation methods for acquiring knowledge from the 

reference librarians: production rules for representing the acquired knowledge; backward 

chaining fo r inferencing mechanism; and graphics and hypertext technology for designing 

the user interface were employed. 

In add ition to facts about a user's inquiry to be input to the system by the user, the 

system has an interface with the database program from where facts about the possible 

sources are retrieved during the system's inferencing. The system provides the user with 

possible sources of infomlation or advice as well as an explanation how it reaches to its 

conclusion and why it asks the user to input some facts . 
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Even though, production rules are not suitable for representing individual users model. 

overall they are found to be fining for modell ing the knowledge of the reference experts 

in the domain. Besides the interfaces features. for both user and other systems, are fo und 

to be quite sat isfactory. 

It sounds to be feasible to develop a working svstem based on this prototype that could 

be used both by the end-user and the reference librarians who are interested in the 

domain. Moreover, the models. tools and approaches that are used in thi s study could be 

used fo r other related domains. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background Information 

At its most fundamental reference fornl servlces may be defined as answering questions 

Reference Service is a function which utilises published resource materials, databases, contacts 

with government agencies, institutions, researcher projects and ind ividual sources of expertise to 

provide a wide spectrum of informationlknowledge. It also invo lves in giving instructions in the 

choice and use of information sources. With the emergence of information centres the concept 

reference ser.;ces and infornlation services are being used interchangeably 

According to Katz (1982), reference services are categorised functionally into direct and indirect. 

The direct category includes: 

a. " Reference or inforn1ation ser.ice which is the personal assistance provided to 

users in pursuit of infonnation. This service mav range from answering an 

apparently simple query to sup plying infon11ation based on bibliographical 

search ... 

b. " Fonnal and infornlal instruction in the use of the library or information centre 

and its resources." 
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The indirect services reflect user access to wide range of informational sources through co­

operation with other library or information centres, i.e., referral services. 

Reference servIces are one of the library functions that accept a user inquiry fo r 

informat ion and provides an answer or indicate where or how an answer may be fo und. 

It involves the following continuous process: 

Accept ing a user inquiry 

Interv;ew/negotiate with the user to clearly define the user inquiry, i.e., 

need analysis 

Develop a search st rategy 

Conduct a search 

Provide answer/output of the search 

Accept feedback ITom the user and repeat the abow steps if necessarv 

Reference inquiries can be broadly divided into data ret rieval and document retrieval. Most of 

these types of inquiries could be answered by a well-trai ned person ,,;th a bachelor's degree 

(Katz 1982) and have been handled by human expellslreference librarians manually fo r several 

years. However, with the emergence of modem infonnation technology several programs have 

been developed to teach reference through simulation of the reference interview. to offer low­

level assistance to users when skill ed staff are not avai lable; and to capture and model the 

decision-making steps invohed in negotiating a question and selecting app ropriate sources to 
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answer it. But they lacked the flexibility, speed. ease of development and modification, and 

portability required of a reference program intended to used in an actual library setting. On the 

other hand, the advent of the recent technology - expert systems - has promised to overcome 

some of these limitations. 

As Grogan(1991) describes expert system embodies within a computer "the knowledge and 

decision making skills of a human expert in a panicular 'domain' - a specific field - so that the 

system can offer intell igent advice or take an intelligent decision about a problem posed to it." He 

also states that an expen system should compromises three components: an interface module to 

elicit details of the problem from the user; a knowledge base in the fom1 of a set of heuristics or 

rules that an ex pen would normally follow; and inference engine which is a son of software 

program that specifies how to apply these rules to the data gathered from the enquirer in order to 

arrive at a solution. Besides it is desirable to have an explanation capability. 

Many writers (Ford 1991 ; Morris 199 1; and Rauch-Hindin 1988. etc) indicated that ex pen 

systems are making a significant impact on commercial . industrial. academic and govemment 

organisations fo r various appli cations. Some of the reasons are: 

• the gradual evo lution from data through -- infomlation to knowledge 

processing and management; 

• the rapid development in the expen system technology; 

• the potential of ex pen systems to be cost- effective: and 
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• the potential of integrating expert systems with database, multimedia and 

hypertextlhypermedia technologies. 

Fully programmed systems can offer sophisticated natural language interfaces and embed 

detailed knowledge about sources and users. However, through the use of expert systems shells. 

prototype programs can be developed relatively quickly and modified easily (Roysdon and 

White, 1989) Current application programs vary widely, ranging from recommending sources 

on a specific topic to simply acquainting users with the general layout of the library. 

Normall y, an expert system deals with a particular area, which is referred as domain knowledge. 

In reference services the domain knowledge can be various fields of studies or disciplines such as 

chemistry, agriculture, breeding, history and others. A reference expert system is concerned with 

capturing and making use of knowledge abollt where information may be found and how it can 

be accessed and used, for a given domain area. It does not contain with in itself the ans"·ers. any 

more than a reference librarian's memory does . The expertise it seeks to embody is that of finding 

answers(Grogan 199 1). 

Likewise, Ethiopian Studies can be considered as a knowledge domain for which reference 

advisory expert systems can be developed. Ethiopian Studies are studies relating to Ethiopia 

which covers subjects such as Ethiopian hi story, culture, ;;ociology, anthropology. languages, 

li terature, etc. (Tadesse, 1990) 



We have a number of interesting attempts to automate specific pans of the reference process. 

such as discovering something about the enqu irer's background. translating the inquiry into a 

search statement for on-line searching, or selecting appropriate databases or reference books to 

consult (Grogan 1991). As a result. in the area of expert systems. several prototvpes and few 

actual svstems fo r reference services ha\'e been developed for different domain knowledge/areas 

such as in agriculture, chemistry, humanities, and medicine (Ford 1991. Monris 1991). Still work 

is continuing in different research centres as the technoloh'Y is in the experimental stage \.\;th 

tremendous scope for researchers in reference services and other LIS (\10rri s 199 1). 
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1.2 Statement of the Problem and Justification 

Reference serviceslInformation services involve (Grogan 199 1): 

• questioning users during an interview session; 

• understanding users' request; 

• finding the possible sources; 

• considering the feedback from users; and 

• if the sources/answers are not sat isfactory. the processes are repeated until users are satisfied 

or failed. 

These services are one of the LI S that requ ire experts who have enough knowledge about the 

totality of possible sources of info rmation (documents. objects. people, and institutions): 

knowledge of searching informat ion in a specific situation and area: identification of users' needs: 

and other additional characteri stics such as imagination. persistence. curiosity, humility and love 

of services (Grogan 1979) Thus a reference expert is expected to be knowledgeable enough to 

suggest alternative. relevant and accurate infonnation sources for end-users. 

Reference services are gateways for users of a library by providing proper guidance and help on 

where to find information, which materials to use and how to use. This in tum prompts the 

effective and proper use of available infonnation sources. The overall standard and accu racy of 

reference services are low even though there has been a considerable improvement since the 

services developed in the late 19th century (Morri s 199 1). 



Because either users are (still) not aware of the existence of the reference expertS, or are 

reluctant to make use of the reference expertS, or because the reference services have not coped 

with the demand (Brooks 1985) Studies have shown that information systems are frequently 

under-utilised. Chang and Zahir( 1992) explained the main reason to be the lack of knowledge of 

how to locate and make use of app ropriate sources of information. This makes end-users often 

spend more time to locate, or unable to use properly, or consult inappropriate sources especially 

when the number of possible reference sources are large and located in different areas. And also, 

often users come to an infonnation specialist for assistance. but they are unable to specify their 

information need expl icitly. 

Reference service, among others, has the foil 0\\ ing features : 

• It requires knowledge of available infomlation sources both documentary and non­

documentary. user-infonnation seeking behaviour. infomlation storage and retrieval , and 

skills to rel ate users needs with available sources of information. 

• In a specific field/area reference questions could be categorised and handled accordingly. For 

instance, as directional enquiries, data enquiries (fact finding), material finding enquiries and 

research enquiries. Hence, the knowledge of a reference expen can be aniculated; 

• The methods of answering reference questions are not always identical for all questions but 

varies from quest ion to question as well as the purpose for which the information is needed 

Thus, the problems are not structured and are not suitab le to be solved using traditional 

programming methods directly; 
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• In developing countries expen reference librarians are scarce and are overworked by 

different administrative tasks; and 

• Reference work as a field of study has shown . relatively, a stable nature and hence the 

acquired knowledge can be used for an equally relat ive long period of time thereby allowing 

for a minimum frequency of updating the knowledge base. 

- These features of a reference service justifY the following Watennan's (1985). cited by Hunt and 

et aL 1991 , criteria that should be appraised befo re proceeding with an expen system 

development for a specific domain area . 

i) Development of an expen system is possible \\·hen : 

• Task does not require common sense alone; 

• Task requires only cognitive skills: 

• Expens can aniculate their methods: 

• Genuine expens exist : 

• Expens agree on solutions; 

• Task is not too difficult ; and 

• Task is not poorly understood . 

ii) Development of an expen system is appropriate when 

• Task requires symbol (than numb:rs) manipulation: 

• Task requires heuristic (than algorith!nic) solutions. 
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• Task is not too easy; 

• Task has practical value; and 

• Task is of manageable size. , 

iii ) Development of an expert system is justified when at least either one of the 

following conditions is true 

• Task solution has a high payoff: - , 

• Human expertise is being lost; 

• Hu man expertise is scarce: 

• Expert ise is needed in many locations. or 

• Expertise is needed in hostile environment 

Like users in other fields of studies. users(students. researchers) in the field of Ethiopian Studies 

have encountered the problems stated abO\e besides the existing shortage of experienced and 

skilful reference expert s in the subject In general. information service in an area study is difficult 

due to the spread of infomlation in a wide variety of sources (Seetharama 1990) lnfonnation 

provision in the fi eld of Ethiopian Studies is also challenging as it involves assisting them in 

finding infonnation, data and materials of relevance and interest in the work of speciali sts from 

different disciplines and fields of speciali sation such as social anthropology. history. linguistics. 

literature, sociolo!,'Y and journalism (Abebe 1990). Even, it becomes challenging fo r reference 

experts to find the necessary datal information in the large number of infonnat ion generated on 
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different subjects due to the prevailing rapid growth in the fields of specialisat ion and the 

exponential growth in the world's infonnation (Katz 1982) 

One possible solution to the problems is to hire more experienced reference librarians, and to 

make every user library literate. This requires sufficient amou nt of fund s and time to have enough 

expen reference librarian and to make every users library literate which is not feasible as far as 

other alternative solution is available. 

Previously, reference services were not widely considered as an area where computers could be 

used. This was due to the unstructured nature of the task : the task does not rely on a precise 

series of steps to be taken each time to search for info rmation or to answer inquiries. This made 

the conventional sofiware approach. to be inappropriate. HO\\ever, with the development of 

expen systems technology, the lise of expen systems has shown the possibility of automated 

reference advisory sef\ices that help lIsers select infonnation sources or infonnation responsi ve 

to their interests (Smite 1987) 

To have an automated reference advisory services some of the possible options are i) the in­

house development of the system from the scratch using a programming language, i.e., the 

custom option; ii) purchasi ng of an existing expen system development tool, called a shell , for 

developing an expen system for a specific domain, ie , the semi-custom option: or iii) buy a 

developed (complete or prototype) expen system for a specific domain of interest, i.e . the off­

the-shelf option. 
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Unlike other generalised areas of study such as Mathematics, Physics and Chemistry, where an 

expert reference advisory system experimented in anv infonnation centre/library can be used as it 

is or with a little modification. experimentation of an expert reference advisory system for 

Ethiopian Studies calls for an in-house attempt either using a programming language or using 

one of the expert system development tools. This is because Ethiopian Studies deal with various 

specialised fields, infonnation sources and users, and the system to be designed will have to 

incorporate their features . 

Expert systems have been suggested to be usefu l for Africa where there is scarce exper1S in 

various professions. Similar situations are prevailing in the infonnation profession. Thus in this 

study an attempt is made to experiment the application potential that the emerging expert 

systems technology has for the reference services in the area of Ethiopian Studies using an expert 

system shell , i.e., the semi-custolll option. And an attempt is made to seek answers/explanations 

for the following questions 

L Are expert systems helpful for reference services" 

2. What are the factors that have to be considered in designing an expert system? 

3 How does one go about the task of designing an expert system in general and for 

reference services in particular" This involves answering the following interrelated 

questions: 

a) How can one take into account the att ributes that define user needs" 
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b) How can one have an adeq uate human-computer interrace" 

c) How can one store the characteristics of individual information sources and 

informati on in terms of content, and access methods" 

d) How can one relate infomlation sources to user needs? 

e) How can one suggest one or more infonnation sources appropriate to potential 

users and the way through which the information sources can be accessed and 

used" 

The selection of Ethiopian Studies as a domain knowledge is based on the nature of the subject 

which is highJy interdi sciplinary, and has various sources of information which are special and 

scattered in different information cent res. This in tum highly calls fo r a reference advisory service 

for their various categories of users. 

The select ion of IES (Institution of Ethiopian Studies) library and the Museum section as a case 

area fo r the study is mainly based on the fo llowing reasons: 

I. Among a few libraries and informat ion centres in Ethiopia speciali si ng in the provision of 

infonnation to users in the fie ld of Ethiopian Studies, the [ES library is the one with the 

largest collection and users (Abebe 1993) 

2. As a user and staff of the Addis Ababa uni versity libraries, it was observed that : i) users 

spend much of their time in finding an appropriate information and sources of informat ion to 

solve their problems; ii ) there is a lack of knowledge on the imponance of reference materials 



and infom1ation in staning any research and/or to solve problems. and when and how to use 

them. 

3. The library is mostly engaged in rendering reference sefYlces as a pnmary sefYlce as 

indicated in the studies conducted by Abebe (1993) 

4. There are very few experienced and professional librarians in the library. 



1.3 Objective 

1.3. 1 General Objective 

The general objective of thi s st udy is to design and develop a prototype expen reference 

advisory system for Et hiopian Studies for demonstrating how the ES technology could be used 

to solve the problems of the reference service in the domain .. 

1.3.2 Specific Objectives 

The specific objectives of the stud\' are to 

I. Investigate the potential of applyi ng expen systems to the lib ra ry and information services in 

general and reference ser,ices in panicular. 

2. Investigate the different dewlopment methodologies and approaches available. 

3. Investigate the methods of knowledge acquisition. knowledge representation and inference 

mechanism. 

4. Investigate the methods of user modelli ng, and entering and accepting instructions and 

infomlation ITom users (user interface) suitable for the application to be designed. 

s. Elicit the knowledge. that is used for answering inqu iries and other related activities, ITom 

the experienced reference librarians and other expens in the field as well as ITom other 

documentary sources by using the different knowledge acquisition methods. And organise, 

model and represent the acquired knowledge. 

, t 
I 
I 

I 
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6. Examine the users' information inquiries as the basis fo r the design of the user interface in 

the expert system. 

7. Explore the different software tools available for creating an expert system. 

8. Design the general framework of the system and develop a prototype 

9. Exp lore the implementation requirements and constraints of the developed prototype system 

as well as the possible appl ication to other areas. 

1.4 Scope and Limitation 

Due to the limited time available. in thi s study an attem pt is made to develop a prototype ex pen 

reference advisory system fo r some of the current major focal areas of studies, covered by the 

IES -- Ethiopian hi story. Moreo\er the developed prototype system is not tested and evaluated 

outside the laboratory Finally the use of appropriate development tools is limited to the 

resources and fac il ities available at the School of Infon11ati on Studies for .-\frica (SISAl. 

1.5 Significance of the Study 

If the prototype is demonstrated to users and tested for its validity and reliability, then a \l orking 

system could be developed from the prototype system which can be used in information 

centresllibraries (IES and other si milar libraries) working with the fie ld of Ethiopian Studies 

Therefore, the expen system could be used both by librarv/infon11ation professionals and end-
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users who are working in the area of Ethiopian Studies. They are expected to benefit trom this 

project because 

• the reference librarian would be tree trom rou ti ne and ordinary inquiries so that they can 

utilise their professional skills in more difficult and challenging problems - such as 

bibliographic compilation, pro~;sion 

dissemination of information; 

of current awareness services, and selective 

• end-users can make use of the system as many times as they want and at any convenient time 

without being a bothering to the reference librarian. This is because expen systems do not 

suffer trom bad days, job fTustration, fatigue: and are alwavs avail able. Expens' knowledge 

is also stored and preserved. This, in turn, resu lt s in an increase in the ex1ent of use of 

existing infon11ation by sa\'ing the time of the users and improving the seryi ce. 

• more than one user can make use of the expen system either through the provision of a 

netwo rked system or by repli cating and deploying them at a number of sites, 

• one of the distinguishing features of expert systems, that is, explanation reasoning capabil ity, 

could be used as an instruct ional tool to train librarian in reference \I'ork as well as to 

acquaint users with basic knowledge of locating and using information: 

• the experience gained in thi s project could be llsed to develop other si milar systems: and 

• it creates an awareness among the information professionals on how the expert system 

technology can be uti li sed to enhance their professional role trom infonnation to knowledge 

management. 



1.6 Methodology 

\.6.1 Methods and Tools for Knowledge Elicitation 

The methods adopted to collect the required data and knowledge for this study include the 

follov"ing 

I. Literature review is made: (a ) for reviewing background sources. to understand about the 

Ethiopian Studies and the refe rence services. (b) to elicit knowledge for the creation of the 

system using guides to reference sources, directories. handbooks. manuals. encyclopaedias. 

glossaries indexes. dictionaries and other materials. 

11 Interview, protocol analysis and observat ion of the actual activities at the selected library are 

used to coll ect/elicit knowledge !Tom experienced professional in the reference services and 

in Ethiopian Studies 

\.6 .2 :\Iethod of Developing the Prototype E'pert System 

An expen system development methodology with the prototyping approach is used to develop 

the expen reference advisory system. During the kno\\ ledge acquisition and organisation stage 

or logical design stage top-down or deductive method with the various knowledge collection 

tools; and pseudo code for documenti ;)g the acquired knowledge is used . The expen system 

software KnowledgePro Windows version 2. 0 (KPWin ). which is available at SISA's(School of 

Infonnation Studies for Africa) computer laboratory. is used for coding the knowledge base, the 

inference mechanism and the user and system interface 
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Due to the prescription nature of the domain knowledge of the reference services, the production 

rules method of knowledge representation is used for representing the knowledge And also the 

backward chaining is employed for the inferencing process. 

1.7 Organisation of the Thesis 

The thesis is organised in six chapters. 

The first chapter deals with bacKground information. statement of the problem and just ification. 

objectives. scope and limitations of the study, significance of the study and methodology 10 be 

used in the study. Chapter 2 is a general desc ription of the domain area. It also describes the 

focal fields in the area, the general user group and their general infonnation needs, the major 

infonnation sources and the reference service in the area. 

Chapter 3 reviews previous "orK in the expen systems for LIS including it s current and future 

trends. The general structure or expen systems and the different methodologies. approaches and 

tools for the analysis, design and development of expen systems are discussed in this chapter. 

Chapter 4 deals with the logical and physical design of the expen reference advisorY system. The 

coding of the designed system its documentati on, demonstration and discussion. limitations, 

implementation requirements and constraints along with its possible applications to other areas 

are dealt in chapter 5. 



Conclusion and recommendations are presented in Chapter 6. It is fo llowed by bibliographic 

references and appendices. 



CHAPTER 2 

ETHIOPIAN STUDIES AND THE REFERENCE SERVICES 

2.0 Introduction 

In this chapter the domain of the study is descri bed. Also the case area of the study is presented 

in terms of it s users, the collection it holds and reference services it provides. 

2.1 Ethiopian Studies and its Focal Fields 

"Ethiopian Studies" is an area study. It deals with studies relating to Et hi opia, about its liying 

and non-living things. The teml "area" connotes people or groups with a cu lture, social , politicaL 

legal and geographical ident ity· For instance, the subjects 'science in Ethiopia'. History of 

Ethiopia', and 'Archaeology in Ethiopi a' are normally researched into and contributed to by 

scientists in vari ous specialised subjects (.-\bebe 1993 ) 

Ethiopian studies covers almost everything relating to Ethiopia such as science and technology. 

geology and natural resources, the usefu l ans and fine am , language and literature, religion_ 

philosophy, ethics, and education and human resources development (Chepkwony et al 1992. 

cited in Abebe 1993) HoweY'er, there are a number of major fie lds of study. For instance. 

Ethiopian hi story, culture, ethnolo!,')', anthropolo!,,)', sociology, languages, li terature. folklore of 

Ethiopia and related di sciplines are the major focal areas of study conducted bY Institute of 
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Ethiopian Studies (rES) which is the main instit ute in the country dealing with Ethiopian Studies 

(Tadesse 1990) 

From the discussion held with the Director of the rES, among the focal fi elds described above by 

Tadesse( 1990), currently Ethiopian History, Ethiopian Social Anthropology and Ethiopian 

Linguistics are the three major areas covered by researchers trom both within and outside the 

country. 

2,2 User Groups and Their Information Needs 

Both trom the study conducted by Abebe ( 1993 ) and the interview made with the librarians of 

the rES library, the major infonm ti on user groups are found to be graduate students, uni versity 

staff, founh year students, junior student s (below foun h year) and e:-.1ernal researchers (both 

trom abroad and within the cou nt ])' but outside the university community) ranked first, second, 

third, founh and fi fth respectively. :v!oreover, by the fi eld of their special isation, majority of the 

users are those who are conducting research in Ethiopian hi storv (56 25% of the users). social 

anthropology and linguistics (15 .63% of the users for each) . Journalism, literature and sociology 

are the other field s of specialisation of the users. Also the infonnation needs of the users vary 

trom fact or data to documents to be referred to. Most of them refer to the reserved books, 

periodicals and reference materials in that order. 
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2.3 Major Sources of Inform ation 

Information sources can be categorised as primary. secondary, or tertiary Primarv sources are 

the original materials which haw not been tiltered through interpretation. condensation, or. 

often, even evaluation by a secondary party . These include joumal articles. monographs. reports. 

patent. dissertation, or reprint of an article. Secondary sources are infomlation about primary or 

original infomlation These include indews. abstracts, databases and bibliographies. Tertiary 

sources consist of infomlation \\ hich is a distillation and collection of primary and secondary 

sources. They include almost all source types of reference. such as encyclopaedias, reviews. 

biographical sources, fact boo, s. almanacs. guide boo,s and directories of experts and 

institutions (Katz 1982) 

These sources are being used to render rererence sel, 'ices in libraries infomlation centres. From 

functional point of vie\V', reference sources ma\' be categorised as cont rol-access-directional type 

or source type. The former compri ses bib liographies of reference sources. catalogues. indexes 

and abstracts and mainly used as a controlled access devices in the course of infomlation and 

direct ional seeking. The latter comprises encyclopaedia, fact sources (yearboob, almanacs. 

handbooks, manuals and directories). dictionaries, biographical sources and geographical sources 

and are mainly used to obtain the ans\\ ers Katz( 1982) also indicated that thi s categorisation is 

not always so distinct in a real situat ion. 



Among the possible reference sources. guides to reference material are the most useful ones and 

are being used as the basic gu ides for reference librarian to ident ify both the general and specific 

reference sources. Like the general guides. specific guides. which are limited to a broad or even 

a narrow field . give an overview of the subject. but they mainlv cover the core of highly 

specialised publication such as li st of te:\1books. joumals. newspapers. societies. 

libraries/information centres, subject experts, recordings, films - in fact , just about anylhing 

which is appl icable to an understanding of research and reference in the fie ld (Katz 1982) 

The notable sources of infon11ation in the area of Ethiopian Studies are the Addis Ababa 

University, Institute of Ethiopian Studies (lES) librarv. the Ethiopian Collections Department of 

the Main universi ty library, the "ational Libra" of Ethiopia. the Institute of De\'elopment 

Research Documentation Centre. the Institute of Agricultural Research (l.-\R) library. the 

Intemational Livestock Research Institute(ILRl ) library, the t..:nited Nations Economic 

Commission for Afi'ica (U:"ECA) library and the 'Jationai Science and Technology 

Documentation and Infon11at ion Centre ("STD IC ) I.-\bebe 1993) 

Among these, the IES library including the IES museum sect ion is the one with the largest 

information sources and users. It has a comprehensive collection of materials (publi shed and 

unpublished, bibliographic and non-bibliographic) I.-\bebe 1993) The main holding of the IES 

library in January 1996 is as summarised below 

• 104,000 volumes of books; 

• 3,000 bounds and 500 current periodicals. 
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• 29,000 pieces of Manuscripts and Archives of which 16,000 rolls of microfilms. 500 !Tamed 

and over 10,000 unframed photographs, and 25 albums; 

• 10,000 museum objects; and 

• 500 maps. 

The library holding covers infomlation resources in all languages as long as they deal with the 

geographic area. Almost 60% are in English. 20% in Amharic and 20% are in other - French. -

Spanish, Russian and others. Some of the other main information centres that are visited by the 

users when they failed to get information in the rES library are Ethiopian Collections 

Department of the main University library, the National Lib rary, the British Council library, 

Inst itute of Development Research Documentation Centre. and Central Statistical Authority 

(CSA) (Abebe 1993). Besides several expensispecialist within and outside the university exist to 

make contact for infonnation 

2,4, The Reference Services 

As mentioned in Chapter one, a reference work is a conti nuous process. The reason is that in 

expressing an infomlation want an inquirer can only state the kind of conceptual elements and/or 

relations that he perceives as likely query for filling the knowledge structure (Vickery A. and et 

al. 1987) This process is described using the tlow chan in Figure 2 I . 
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Moreover, there are two basic modes of reference process ' the s\'stematic mode and the heuristic 

mode, In the fomler case. the inte"'iew is a reasonably complete phase before the search, and the 

reference librarian systematicall\' covers all potentially relevant topics to provide a basis for 

decisions during the later search withou t the user. In the latter case, the interview is integrated 

more completely into the search phase, This mode combines personal interaction with trial look 

up into sources, feedback from a user, subsequent di scussion "ith the user, addit ional search, 

etc. until an acceptable or no solution is reached. ami usually results in a more successful result 

(Vickery A and et aL 19s8 7) 

From the discussion held IVith the reference librarian. based on the nature of the reference 

questions both of the abo\'e two modes are being used to answer reference questions at the rES 

library. Usually the systematic mode is being used to answer general quest ions/inquiries, and the 

heuristic mode to answer speci fic inquiries where the exact sources are unknown by the inquirer 

Abebe( 1993) identified reference service to be the major (ranked as the first) service rendered by 

the IES library to users, The kinds of reference inquiries that are hand led cover variety types v.ith 

the majority being fact-finding, relerral , materi al -finding and administrative and directional -
inquiries , Most of these inquiries have been handled by reference lib rarians with diploma degree 

in library Science and several \'ears of experiences in the work , \v1,en they fa il to answer 

inquiries, there are two senior librarians who help users , 



Almost all of the various categories of reference inquirieS/questions, that are given by different 

authors (Katz, 1982; Grogan 199 1; etc.), are handled at rES library. That is, 

I. Administrative and directi onal inquiries that include where things are and how things are 

done in the library; 

II. Author/titl e inquiries where the user is seeking a particular work; 

Ill . Fact-finding inquiries also known as quick-reference or ready-reference inqui ries; 

IV. Material-finding inquiries also called subject or search inquiries; and 

Y. Referral inquiries 

The reference librarians stated that L1sers comes to get every thing about Ethiopia !Tom the IES 

library. Some of the inquiries, as desc ribed by the librarians. are 

i) What do you have on Ethiop ian History. Economy, Tourist sites, etc.'; 

ii) Whom shall! consu lt to do research in Ethiopian Studies': 

ii i) Who are resourceful persons on Ethiopian History, Anthropology, Population. 

Agriculture, etc '): 

iv) What indexes, bibliographies, abstract and other reference sources do you have on 

Ethiopian Studies"; and 

v) What general information do you have on Ethiopian Art , Religions, Languages. 

etc." 
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When inquiries come [0 the reference desk. to match to possible sources of answers or answers. 

they are categorised in different groups. Fi rst by the subjects they cover like Ethiopian HislOrv. 

Linguistics, and so on. Then. depending upon the users aim an inq uiry in a subject could be again 

categorised into narrower domain of the subject like an inquiry about Ancient. \ledieval or 

Modem Ethiopia for top category Hi storical Era. This categorisation of inquiri es are described in 

detailed in Chapter Four. 

In addition to personal experience of the librarians and general reference [Ools. some of the 

special [Ools that are used to iden tify and access the ditferent infom1ation and expertise in the 

area of Ethiopian Studies are 

al Et hi opian publicat ions (a bibliography) and li st of Ethiopian Periodical Publ ications in 

Ethiopia for identi fying and accessing docui11ented information. 

b) A complete catalogue or i11 UseU111S object s. a catalogue of pottery, a catalogue of 

processional crosses. a museU111 manual and a museum guide for accessing museum 

objects; 

c) List of expert s within and outside the un iversity: 

dl Classification Schedules based on the Dewey decimal system which are adopted for the 

Ethiopian Collection. 

e) Different bibli ographies and indexes compiled by scholars and librarians. 

£) Special tools like fact sheets. 
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In order to filter out and understand the actual information need of an inquirer, the reference 

expert , during a reference negotiation, looks for subject definitions: object ive and motivation, 

personal characteristics of an inquirer; relationship of inquiry to the way the infonnation is 

organised; and anticipated or acceptable answers by an enquirer (Vickery A. and et al . 1987) 

This in tum helps in the ultimate provision of accurate infonnation 
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CHAPTER 3 

EXPERT SYSTEMS IN LIBRARIES AND INFORMATION ACTIVITIES 

3.0 Introduction 

In this chapter expert systems and its main components are described along with a brief history 

Literature review on issues such as methodologies fo r expert S\'stems development. user 

modelling and user interface design. and expen syslems development lools are also described , 

Finally the cu rrent trends of expen systems for LI S in general and reference services in particular 

are described 

3.1 Expert Systems: Definition and Structure 

Various definitions are given to an expen s\'stem by dill'erent authors For this studv an expert 

system could be defined as a computer program \\ hi.:h embodies knowledge about a specifi c 

problem domain, and manage to soke problems trom the domain using it s knowledge with a 

degree of expertise that is comparable to that of a human expert , 

Mainly expen system consist of(Zahedi \993) 

(i) a knowledge base \\ hich embodies the pan or' the domain knowledge that should be 

included in an expen system It consists of lacts. relationships and heuri sti~ relevant to 

the particular domain. 



(ii) an inference engine which processes and combi nes facts and ru les related to a panicular 

problem or a quest ion with the knowledge ITom the knowledge base in order to come up 

with answers or recommendations: and 

(iii) the user-interface which provides communication with the user both in accepting input 

and provid ing output. 

In addition to these main components. an expen system could have: 

(iv) explanation capability that shows the line of reasoning lead ing to conclusion, and 

explaining to the user \\h\ a panicular fact is needed: 

(v) interface to other systems such as database management systems and spreadsheet: and 

(vi) knowledge maintenance module to update the knowledge base. 



These components interact each other to per10 nll a task. These components and their 

interactions are indicated in the fo ll owing structural diagram of an expert system. 
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Figure 3.1: Basic Stru cture of all Expert Sys tem 
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As any computer-based system. expert systems use soft ware for -- coding the knowledge base. 

user interface and systems interface. and a hardware as a platfol111 to ru n the software which are 

considered in the nex1 sect ions. 

3.2 Historical Development of Expert Sys tems 
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Earlier anificial intell igence (AI) was focused on developing general methods and software for 

computer processing A classical example of this research was the GPS (General Problem 

Solver) The second half of the 1960's witnessed the emergence of the practical side of ,A1 

expel1 systems which were the result of the following four inter-related factors , 

Firstly, the approach by research switched from general to specific or specialist knowledge - the 

facts and heuristic that are specific to pal1icular problems or domains. As a result of this change, 

embryonic expel1 systems such as DE NDR.-\.L tor detennining the chemical structures of 

molecules: PROSPECTOR for mineral explorations. and \l!YCfN for medical diagnosis were 

designed. In 1978, McDermott staned developing R I (later XCON), which is the first 

commercially successfi.11 expen s\'stem, for aiding 111 computer configuration at Digit al 

Equipment Corporat ion (Zahedi 1993) 

Secondl\·, the announcement of the Fifth Generation computer Project in 1981 by the Japanese 

speeded up researches in expen systems and their applications. This in tum brought other pal1ies 

on the race, mainly the Un ited Kingdom and the US 

Thirdly, the gradual evolution that took place at conceptual and operatio nal levels, from data -

through infomlation - to knowledge processing and management (Gibb 1986). 

Foul1hJy, the industrial, commercial, educational and other organisations have awaken to the 

potential of expel1 systems. In fact , currently expen s\ stems are one of .AJ research area which is 
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quite advanced and has moved out of research laboratory and into real world and is beginning to 

realise its potential in industrial and commercial applications (Smith 1990) 

As the libraries and infon1lation services were becoming more computerised, the expert systems 

technology passed slowly in to the services in late 1980's and progress were made in the area of 

information retrieval (IR), cataloguing. reference work, indexing and classification, abstracting, 

thesaurus construction and training (Ferd 1990; Morris 199 1), 

3.3 Development Methodology and Approaches 

A methodology guides one what to do next. ho" to do it. and when to do it. It also provides 

reasons and assumptions for its process, Various methodologies and approaches have been 

suggested for the de\'e!opment of expen systems but there is no universal methodology as there 

is none for infonnation systems (Hi lal and Soltan 1993 ) Except the unique aspect of knowledge 

el icitation and representation that hal'e necessitated a II hole new area of software engineering 

called knowledge engineering. other aspects of expert systems development are similar to any 

inf0n11ation system (ZAHEDI 1993) 

Unstructu red and structured methodologies could be used in expert systems development. In the 

former the theme is to approach the problem arbitrarily and develop the system bit by bit. 

Whereas in the structured methodo l o~'Y the problem is undertaken in structured ways, and 

mostly either the principle oftop-dolln or bottom-up design is used , 
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Hilal and Soltan (1993) stated that at present the life cycle (non-prototvping) and the prototyping 

are the two approaches available for ex pen systems de"elopment "0 matter which of the two 

approaches are used, the expen svstem goes through the following development stages 

(Zahedi 1993) 

(i) System -Analysis stage that includes problem identification, domain analysis and 

modularization, goal identification, communication and ex pen identification: 

(ii) System Design stage that includes knowledge acquisition as logical design, and software 

selection, hardware selection, user interface design and physical design of knowledge 

base; 

(iii) Coding stage that includes coding the knowledge base and coding the user and system 

interfaces; 

(iv) Testing stage that includes debugging, veritication. ,alidation and field tests: 

(v) Implementation stage that includes user training, documentation and field suppon; 

(vi) Post-Implementation stage that includes collecting field repons and statisti cs, learning 

new knowledge and discarding obsolete knowledge 

These stages are both applicable in both of the above approaches. bu t different ly This difference 

and others are described in the following sections 



3.3.1 Li fe - Cycle 

In the life cycle approach the system developer goes through the different expen systems 

development successively to arrive at the implementation stage and produce the finished product. 

The strategy is to spend more time spec ifying and analysing the problem and to postpone all 

implementations till the detailed study or a complete and correct specification of the required 

system is ready. 

This approach provides an orderly rramework for the development of an expen system which 

reduces the probabi li ty of major errors and pitfalls. Howewr, many authors (Zahedi 1993 : 

Rauch-Hindin 1988: and Hilal and Soltan 1993) indicated that this approach is not suitable for an 

unstructured and new problems in g~neral and in expen systems development in panicular The 

reason is that it is very difticult to achie\'e detailed specifications when the expenise is hidden in 

the mind of the expen. As Hilal and Soltan ( 1993) stated that spending more ti me in analysing 

the hidden knowledge in order to specify it is time consuming, costly and could tumout to be 

fruitless when resulting in piles of useless paper work . Instead, it is better off deyeloping the 

system prototype without extensive analysis. That is by prototvping approach 

3.3.2 Pl'ototyping 

Prototyping is an increasingly popular approach in software dewlopment for small s\'stems and 

for new area. In this approach, a scaled-down \ersion, or prototype, is produced in a shon time. 

Early dUling the developing cycle (and bdore any requirement document has been agreed 



upon), a prototype version of the system is deli\ ered to the sponsors and users 50 that they can 

see the system's capabilities and limitations, and give their suggest ion before embarking to the 

development of a working/final system by allocating resources \Ioreover, a prototype need nOt 

to meet users requirements in non-critical areas such as completeness or response time, and 

exhibits limited functional capabilities, low reliability, and inefficient performance (Grogono 

199 1; Fairley 1985), 

Prototyping is a common approach in expen systems because of the noyelty and unstructured 

nature of problems that these systems are trying to solve (Zahedi 1993 : Fai rl ey 1985) Like the 

li fe-cycle approach, it follows the six stages of system de\elopment stated in section 3 3, 

However, in prototyping the developer goes through those stages in a quick and incomplete 

fashion, enhanci ng each stage in the next iteration of the prototvpe, Lnlike the life-cycle 

approach, it takes a shon time and hence not costl\' tar the development of a prototype ex pen 

system; it allows developers to test and e,\plore their ideas, and it sef\'es as an invaluable focu s 

for feedback from the expens in the applicat ion "reas and trom the users which is vital for the 

improvement of the knowledge base and the usabilit\ orthe system (Drenth and \Ionis, 1992) 

In this study a top-down methodology is used as the domain can be broken do\\n into smaller 

parts, Moreover, a prototyping app roach is emplowd because 

L The problem area is new to the developer and hence need a great lengths of time in ord er to 

reveal the complete knowledge, and 
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II. It is the appropriate approach to d"monstrate the ditlerent components and features of the 

expert reference advisory system by e'ploring the technolo!,'y. And hence to check the 

prospect of developing an e'pert reference advisory system for the domain area. 

3.4 Knowledge Elicitation and Representation Methods 

Mostly development of e'pert systems in general, and knowledge acqu isi ti on in particular, 

requires the involvement of more than one person - a kno\\ ledge engineer. domain experts. 

users, computer programmers. sl'stems analysts and Al specialist (Zahedi 1993). However, 

sometimes more than one roles are taken b~' same persons (Poulter and Morri s 1994) Prior to 

the actual knowledge acquisition staned. the essential tasks are . selection of e,perts(s) who has 

(have) the recognised e'penise and e'perience in the panicular domain knowledge; and 

identificat ion of other sou rces of knO\'ledge including printed sources and observat ion of the 

actual process. They all prOI'ide input to the kno\\ ledge base In most cases domain experts are 

the main sources of knowledge, but th,,\ are found to be unable to articulate clearll' the nat ure of 

their expert ise (poulter and Morris 199-1 ) .\ Ioreover, in case of muiti-expen knowledge 

elicitation, issues li ke organising the experts and the whole process, and solving confl ict ing views 

and opinions abou t various pieces ofkno\\'ledge require decisions. 

In order to elici t knowledge bl helping e'pens in articulating their knowledge, there are 

knowledge acqui si ti on methods that can be used by a kno,dedge engineer Basically top-do\vTI 

(or deductive) methods and boltom-up (or inductive) methods are the t\\ O knowledge 
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acquisition methodolot,'y, In top-down methods, the knO\\ ledge engineer organises the 

acquisition sessions for discovering general concepts. rules. and objects, and then gradually goes 

into the details of each concept. rule. or object. They comprise questioning (Interviews and 

Questionnaire) methods where the expen is intervie\\'ed and/or asked to fill out a questionnaire: 

object-oriented methods where the expen is asked to discover objects in the domain and explain 

how the objects are manipulated: quantitative methods for helping the expen elicit relations 

among the objects. and determine the degree or uncenainty: and il1\ ent methods where the 

expen is allowed a more active pan in the process either as a teacher to the knowledge engineer. 

as a panner in systemati c innOl'ation in \\ 'hich the expen and the knowledge engineer try to 

identi ty contradictory knowledge and discover solution methods for removing it. or as the 

knowledge engineer (Zahedi 1993) 

In bottom-up methods the knowledge engineer focuses the expen's attention on specific cases, in 

order to help the expen abstract the decision lor resoking a specific case to a more generali sed 

rule or concept Under thi s category. example-based methods. protocol analysis and observation 

of the expen's decision-making process are included (Zahedi 1993) In example-base methods 

the knowledge engineer and the expen \\ ork on a number of representative cases or examples in 

the domain , In protocol analysis and obser\ation. the knowledge engineer seeks to ascenain the 

set of actions and responses that the human expen uses Their difference is in the protocol 

analysis. the expen needs to talk through what one is doing. which is not the case in observation, 



In this study knowledge is elicited trom reference staff The interview method, both 

unstructured at the beginning and structured larer. supplemented with observation and protocol 

analysis methods are used to elicit knowledge trom the reference staff at lES library. Besides 

published literature and reference 100is in the domain are used to eli cit additional knowledge 

Because, in reference services published materials include an extensive body of knowledge used 

as sources of infonnation by LIS professionals. For instance, documentary refe rence tools such 

as guides. bibliographies. indexes and encyclopaedia ha\e been used 10 answer reference queries 

Once the knowledge is elicited and documented (sa\ using pseudo-code) the next task is to 

represent the knowledge for use in a knowledge base For thi s purpose there are various 

methods of knowledge-representation. The major ones are rules. predicates. trames. semantic 

networks and objects. The first two are logic-based methods and the rest are object-based 

methods. 

Rules. al so called production rules, are the easi est to understand and use. and hence popular 

methods of knowledge representation. They consist of conditions and conclusions where each 

condition is an [F statement and each conclusion is a THEN statement of a kno\Vn fact or 

condit ion. However, rules lack variation and are unstructured. Their fomlat is not adequate to 

represent many types of knowledge such as association among objects and relationships or 

casual knowledge. In additi on, as the number of rules gro\\s, it becomes difficult to manage and 

modify. Despite these limitations, rules are stili \\ ide" used to develop expen systems (Rauch­

Hind in 1988; Zahedi 1993) 
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Semantic networks as knowledge representation method has a simple and graphic structure in 

the fom1 of a network. The nodes of the net work represent concepts or objects and the 

relationships between these concepts are expressed by arcs joining them. This method is suitable 

for the representation of associations between attributes and hence useful fo r modelling complex 

systems, such as language structure. Unlike rules, semantic nets tend to be difficult and costly to 

develop. Moreover the methods does not distinguish between the class of an object and a 

panicular object. These and other limitations resulted in the coming of scripts and rrames as 

knowledge representation methods (Zahedi 1993). 

A rrame which is a data structure that contains 'slot. ' attributes of the entity represented b,' a kind 

of template as a whole, was developed F railles represent a structure of knowledge in a much 

more organised and manageable manner It is also possible to construct a hierarchy - a complete 

frame within a slot of another frame - so that frames lower in the hierarchy inherit featu res of 

those frames higher in the hierarchy Hence, it is adequate to represent casual-relation 

knowledge. However, constructing an expert system with knowledge represented in frames is 

more complicated, costly and time-consuming as the frame method does not have a language of 

its own (Zahedi 1993) This in turn resulted in the new method called object representation. 

A combination of two or more of those difterent knowledge representation methods has been 

used in ord er to gain the power each of [hem does have. But thi s also inc reases the complexity 

of system design and maintenance 
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In spite of the limitations of rules. in rhis study rhe knowledge is represented as facts and rules 

for the following reasons 

• Rules represent a panicular narural mode of knowledge representation and hence it is simple 

to construct and val idate the knowledge base; 

• Knowledge represented in rules can relarively be easily updated. ie., modified, delered and 

insened; 

• Rules are suirable 10 represent rhe knowledge of rhe domain of the study except rhe 

knowledge about the users; and 

• The rime constraint and rhe lack of experience by the developer to use other methods such as 

frame and object-orienred represenrarion. 

3.5 Inference Strategies 

One of the main componenrs of an expen system is the inference engine which infers and reasons 

on the knoll'ledge base 10 come up with a proposed solution or set of altemative solutions. The 

approach used by this componenr is heuristic search for solution which is the distinct features of 

expen systems and is found to give answers as good enough as human expens. For this task the 

two well -known and fundamental methods of inference strategies or search sequence are 

bacJ.-·ward chaining and forward chaining 

Backward changing inference strategies stam from a goa l, ie , the conclusion in a rule, and then 

try 10 apply on the knowledge base to get that goal. i.e. it goes back to the condition(s) of the 



rule. It is goal driven. and preferred II hen a problem has many premises and a few conclusion. 

Whereas in forward chaining, the inferencing starts trom a condition and tries to match it from 

facts obtained from a fact base or a user. If the match succeeds. then the conclusion part is 

proved and hence the goal is achieved. It is data driven. and preferred when a problem has a few 

premises and many conclusions. It is also possible to combine these two methods of inferencing 

in order to gain the strength each has. 

Because the domain of thi s study has many premises and a few conclusion, the backward 

chaining is preferred and used which is usually found as the default inferencing strategies of most 

of the prototyping tools. Also it makes users free from entering all the facts to questions that can 

often appear aimless to the users 

3.6 End-User Modelling and Interfaces 

A computer-based system is designed for people (users) to accompl ish a certain task . Hence the 

system should be si mple and easy to be used by the intended users. This requires thorough 

consideration of the characteristics and needs of the users during the designing of the system, and 

then inclusion to the system. This can be achieved by establishing an appropriate user-model and 

by developing an appropriate end-user interface. These issues are very important for expert 

systems as they are trying to provide advice or ans>vers for various applications on which 

decisions are to be taken; and also as the systems are designed fo r non-experienced users in the 

domain and computer usage. 



A user-model contains knowledge about users of a S\'stem. Elain Rich (1986) suggested the 

following three main dimensions by which user models could be classified: Canonical (model of a 

single user) Vs models of individual users; explicit models constructed by the user Vs implicit 

models constructed by the system: and model of long-term more general infonnation Vs models 

of shon-tenn highly specific infollnation. 

Depending upon the nature of users and the function of a system, an appropriate approach could 

be made toward user modelling. Canonical models and individual models are useful for 

homogenous user group and heterogeneous user groups. respect ively. On the other dimension, 

explicit models are not appropriate for systems \\ ith nai\'e potential users. Instead, implicit 

models are more appropriate to them. " Ioreover, long-tenn models are suitable for having 

accurate model of some essentiall\' permanent characterist ics such as. data/fact about users. 

user's level of expenise \\'ith computer systems in general. his expenise with this system in 

panicular, and his famil iarity with the system's lInderlYlIlg task domain. And short -tem1 models 

are important in modelling specific and dynamic characteristics such as preference for type of 

advice and a level of tolerance of system's time (Rich 1988) 

Users modell ing is st ill one of the difficult area in dewloping an expert system fo r library and 

infon11ation services. In an academic information centre and in a very narrow domain usually 

users are homogenolls, and have more or less similar and more general infonnation needs. 
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Thus, toward user modelling of an expen system for reference services in narro" domain like 

Ethiopian History, canonical , implicit and long-term models could be selected from the three 

main dimensions. However, they lack the dynamic nature of infomlation needs and lack some 

accuracy. 

Highly interrelated issue to user modelling in an ex pen system is the user interface It links the 

user and the system. i.e, it is a means by which a user enters input to the system, obtains output 

from the system and explanation of the system's actions or answers. The user-fiiendliness of this 

link is very imponant for the utili sat ion of an expen system 

User interface is a technology with a rapid technological advance. The main produC1s are 

menus, forms, graphic, symbols and icon, vo ice, hypenext and natural language (Zahedi ! 993) 

The first three are relatively common in most software products. Symbols and icons are the 

recent phenomena with great signi ficance for an expen system that involves objects 

A natural language interface accepts a user's input in the user's natural language and is able 10 

translate into system commands. This technology is still in its early stage and so far. the systems 

which have been produced with natural language user interface are capable of only recognising a 

restricted vocabulary concerned with a panicular problem domain (Smith 1990) The other new 

and attractive user interface technology is hypenexl. Even though this technology for user 

interface is in the early stage, there are expen system shell s such as KnowledgePro and 



LEVEL 5 OBJECT which enable developer to develop expen systems with an integrated 

hypeneXl user interface. 

Using latest user interface technolo!,'y, doesn't guarantee a user-fiiendly interface for a system. 

Because designing of an appropriate user interface requires the identi fication of the user needs 

and the type of the system users ( the user-model), and then their incorporation to it within the 

resource constraint s. 

The other interface component of an expen system is s\'stems interface It allows the expen 

system to hook and communicate to external systems such as popular database. spreadsheet and 

graphic systems 

In this study the WIMP and hypenext facilities are used in designing the user interface of the 

system. Besides, the expen system is intefiaced "ith a database system to access facts about the 

different infonnation sources that could answer users' inquiries. 

• 
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3.7 Development Tools 

The development tools available tor expeI1 systems are 

conventional programming languages and expeI1 system shells. 

Al programmIng languages, 

A1 programmlllg languages such as LISP (LISt Processing) and Prolog (PROgramming in 

LOGic) are the early and most popular ones. They provide fully unconstrained development 

environment, i.e .. they have the capabilitv to manipulate arbit rarily complex data structures. and 

more impoI1ant ly they have an external representation tor these structures. However. they lack 

run-time and use. Hence they are not as sui table tor proto typing as shel ls On the other hand any 

conventional languages such as Pascal C C- and B.-\SIC can be used to program expeI1 

systems. They provide run-time effic iency. and also haw better interfaces to extemal application 

systems suc h as databases and grap hics systems But they lack a built -in inference mechanism 

and hence require code or algorithm to be written to access the data Structu res. 

ExpeI1 system shells ( like AO\ ISOR-2. CR YST.-\L I st CLASS. KnowledgePro. and Level 5 

Object) are expeI1 systems stripped of their domain knowledge (Ford 1991) . .l.vailable shell s 

vary fi-om simple ones with rules and facts constituting the knowledge base to more sophist icated 

ones with fi-ames and inheritance consti tuting the knowledge base Unlike the programming 

languages, they permit the relati , ely quick and easy build ing of a new system. and hence are 

suitable for prototyping 
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Shell s have been relatively const rained and inflexible compared to programming languages. But 

current shells such as KnowledgePro and Level 5 Object ha\'e built-in procedural languages and 

interfaces to external programmi ng languages and application systems. For these and other 

reasons, which are elaborated in Chapter ~ , in this studv the shell , KnowledgePro is used for 

prototyping the expert refe rence adviso rv system. 

3.8 Expert Systems for Library and Information Services 

Ford (1990) suggested that expert systems can be dey eloped fo r professional tasks in both 

traditional and non-tradit ional library' and information services and management tasks. These 

tasks include: inde.xing, abstracting. thesaurus construction. cataloguing and classification 

Boolean text retrie\·al. non-Boolean text retrieval including reference services, automatic content 

analysis and knowledge representat ion. relational database access and management. intell igent 

documents, trai ning. database selection. and database anal\'sis 

Poulter and Morris ( 1994) reviewed the expert svstems to r LI S over the \'ear 1989 to 1993 b\ 

conducti ng on-line searches and general search ti'om the known infonnation science databases 

within DIALOG. Out of 195 papers obtained. the\' re\ ie\\ed the development , features, and 

functions of 139 expert system projects in the LI S domain These systems covered various 

subdoamins such as on-line info rmation retri eval (~SO 0). reference work (32%); indexing. 

cataloguing, or classification (12%). library management application (7%). abstraction (1%); and 

others (20%) Moreover, bv fun cti on the systems " ere fo r advi sors only (69%), for tutor onh 

(3%), for both advisor and tutor (90 '0). and for other purposes (19%) This review entails : 
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I. Some particu lar LIS domains have received relatively little att ention (e .g. abstracting) and 

others are hardly represented at al l (e .g. acquisition). In cont rary. some have received great 

attention (e.g. reference work and on-line LR): and 

II . Majority of expert systems for LI S are advisory. 

As of 1994, a number of expert systems for LIS are expected to be developed in the vari ous part 

of the world. Due to the non-existence of the latest releases (after the year 1993) of the LISA 

(Library and Information Science abstract) database. the work after 1993 are not reviewed -

As explained by Morris (199 1), during the development of most of expert systems for reference 

services the lack of explicit rules of reference, the lack of detailed models of the reference 

process, the lack of knowledge aboLit user models, and the difficulty of deciding exacth· what 

knowledge should be cont ai ned wit hin an expert system are the majo r problems faced by the 

designer. Still these problems are not vet resolved. and hence researchers are trving to soh e 

them. Nevertheless, many works have been attempted. 

For reference services, several expen systems have been developed. These include eark 

prototype system sLi ch as REFSEARCH (Meredith, 1971), REFLES (Bivins and Palmer, 1980). 

REFLll\1]( (Bivins and Eriksson, 1982), the Reference and Infonnation Station (Starks and et aJ. 

1972), On-line Reference System, ORS (Chisman and Treat, 1984). and the Infomlation 

Functi on, IF (Diskin and Michaleak. 1985). 
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Some of the more imponant e"pen sl'stems that are developed in the late 80s' for the LI S are : 

PLEXUS (Vickery and Brooks. 1987) IIhich is the most ambitious, and a demonstration 

prototype ex pen referral system and has a natural language type interface, It refers users to 

publications, organisations, databases, and expens, in the field of honiculture (Morris, 1991); 

Answerman (Waters 1986) which is a small microcomputer-based ex pen system to point users 

to wide variety of agricultural-related reference books and corresponding page numbers for easy 

access to answers: AquaRef(Hantlllan 19S9) which is a working system for providing references 

to sources of infonllation. and answers and ad\'ice in response to commonly asked questions in 

the field of aquaculture; The Informati on \1achine (Fadell and Myers. 1989) which is a menu­

driven computer presentation that could also refer users to appropriate reference books or 

periodical indexes. The Technical Writ ing . .>.ssistant (Butkovi tch and et al 1989) which matches 

the user's request against a database of information sources: and \1aterial Librarian (Carande 

1989) which is an expen reference adl 'isorv' sl'stems fo r material science, 

Some of the more recently de\eloped (early 90s') expen systems for (he LI S include Patent 

Information Assistant (Ardis 1990) IIhich is a menu-driven expel1 system assisting users in 

processing patent infonnation enquiries. ChemRef (Sarangapani 1990) a guide to reference 

sources in Chemist ry: Expen Reference . .>.dlisor for Opera (ORFEO) which is a system designed 

to recommend specitlc sources in ansll·er to questions about opera (Gerber 1992); Plant-Ex pen 

Advisor (\1ason 1990) which is an expen slstem to guide the user to the best plant for a site. 

and it is integrated with an interactil'e hlpen11(~dia fo rmat ; and The New Zealand Reference 



Advisory (NZRef) which is an expen system to assist library assistants answer reference 

questions about New Zealand, by recommending appropriate reference sources (Smith 1992). 

Due to a high level of experimentation required to acquire the demanded knowledge of an ex pen 

system, the approach adopted in developing most of the above expen systems for LIS has been 

prototyping. Besides unstructured development methodology, which "is a result of the 

immaturity of this field and the corresponding uRcenainty of researchers in understanding how to 

deal with the broad base of the LIS profession" has been used (Poulter and Morris, 1994) 

Regarding the knowledge sources and acquisition methods, expen systems in LIS developed so 

far have used reviewing printed sources; inter,ie" ing e"pens in the domain , personal experience 

in the domain; observation; protocol analysis: and/or multidimensional soning in their order of 

usage frequency (Poulter and Morris 1994). Moreover, depending upon the situation. one 

method is selected as the primary one and supplemented by others . This is the case in most 

expen reference advisolY systems. ORFEO and ChemRef are examples which have used 

knowledge acquisition to printed sources (like Bibliographies, Monographs, etc) for knowledge 

about reference infon11ation supplemented with interviewing to experienced reference librarians. 

In relation to the knowledge representation l11ethods. so far the expen systel11s for LIS have 

used: 

• Production rules alone as in Ans\verl11an, Aquaref 'iZRef and ORFEO; 

I 
r 
r 
I 

J 
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• Frames alone as in Parrott's (1989) REFSUvI, and 

• Semantic Nets alone as in GRA'.;T. developed by Paul Cohen and Rick Kjelsen, which uses 

a semantic network representing research funding agencies, research topics and research 

studies. 

• Predicate Calculus as in CODER (FOX 1987) which is a multilayered system for document 

retri eval. 

• Hybrid of production -rules. !Tames. and/or semantic nets as in PLEXUS and REFSlM. 

Among those methods of kno\\ledge representation production rule is widely used and is found 

to be easy for representing and amendment of knowledge (Ford 1991 ; Morris 1991; ZAHEDI 

1993). Moreover rules are !Tequently used with the other representat ion methods to select and 

activate them. 

So far the development tools that ha\'e been used for developing e~pen systems fo r LI S in 

general and for reference se" ices in panicular are .-\1 programming languages (mainlv 

PROLOG and LI SP); E"pen S\ stem Shells (mai nly 1st-CLASS. KnowledgePro, Crystal, 

LEVEL-5, EXSYS and VP-bpen): and Procedural programming lani,'1Jages (mainly BASIC. 

PASCAL, C and C++) Among these tools, PC-based Shells are the most widely used to 

develop prototype expen systems The reasons are: they sa\'e de\ 'elopment time; they are easy to 

use as they rule out the need fo r original programming of the inference control mechanism ; the, 

offer good 'Help' facilities for developer; they have good user interface development facil ity; and 

they are comparatively low in cost. However, several developers later chose a programming 
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Evaluation of the svstems developed so far indicates a bener result than statistical-based 

information retrieval system. fo r instance, by comparing PLEXL'S and fNSTRUCT. and users 

are satisfied wi th their performance and the answers they provide. for instance, in ChemRef96', 

of the evaluators were satisfied with the Knowledge ChemRef embodied, and fo r the same 

system the answers to a set of questions were compared with that of domain expem and found 

to be statistically significant (Poulter and Morri s, 199-1) 

In conclusion. the expen systems that have been del'eloped are largely experimental in nature. 

and lack integration with other Sl'stems, However. the technological advance the inc reasing 

power of the PC and the increase in the productivity and simplicity of the software on the one 

hand; and the consistent and conti nued research ta r solving the problems in the domain area -­

user modelling. detailed modelling of the reference process. and lack of standards on the other 

hand are the dril'ing fo rces for the current researches These and other trends in expen systems 

technology are described in the following paragraphs 

Most of the expen systems that have been rel 'ie\\ed above and discussed in different literature 

are for stand alone Sl'stem , HOllever, current Iv the trend is towards the integration of expen 

systems with other application systems, mainly with database. spreadsheet, graphics, multimedia. 

hypenext, word processing, stati stical and data communication Systems, This is because expen 

systems, as Sl'stems, need to communicate ,·vi th other systems for various reasons such as for 

obtaining data. advanced computations, and quality graphics output 
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CHAPTER4 

ANALYSIS AND DESIGN OF THE PROTOTYPE SYSTEM 

4.0 Introduction 

Thee experts, two from IES library and one from the museum section. served as domain e:l.llerts 

in the course of knowledge acquisition. They were selected by the respective heads of the 

sections based on their experience in handling inquires in the field of Ethiopian Studies. Besides, 

the IES hbrary ~brarian was consulted. Their profiles are indicated below. 

Oualification Work, ~erience 

I. Diploma in Library More than 8 years experience 

Science and currently in reference seIVices at 

4th year evening IES Library. 

degree program student 

in library and information 

science. 

2. Degree in library and More than tmee years of experience 

information science. at IES, as head of the public 

seIVice of IES ~brary. 

3. Diploma in Archive More t1lan five years experience at IES museum section 

4. Masters degree in More than 10 years of experience at IES 

~brary science being a chiefhbrarian 
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In the knowledge acquisition process. to build the domain experts' mode~ it was looked for: 

a) The different inquiries the domain experts accept from the users, and the way they 

analyse them; 

b) The different information sources they use; 

c) The advice that the domain experts provide; and 

d) The way or the model followed by the domain experts to match (a) and (b). 

In this chapter, these issues are analysed and designed for prototyping of the reference advisory. 

However, it is not claimed to be exhaustive by any means. And for this PUIpose interviewing 

(mostly discussion), protocol analysis and observation were employed. 

4.1 Domain Ana/ysis and Goa/Identification 

The PUIpose of the reference advisory system is to provide advice and guide a user in the course 

of hislher information search. In the simplest way, this could be indicated in the following 

diagram 

The Reference Advisory System 
Tn f nrm,," i nn 

I inquiries 

~ 
r 

1. Determine the information need 

2. Determine t he possible sources 
of in f ormation o r the 
information itself 

Sources of Information 
or Answers 

Figure 4. 1: The General Structure of the Reference Advisory System 

J 

I 
I 
I 
I 

I 
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The main objects or entities of the system and their attnbutes are SUIJlDJJIIised below: 

Object Attributes for Decision 

User Educational leveL Experience in the domain. Experience in 
, -

Computer usage, Address 

Information Source Type, description for the inquiries it migbt answer or the 

information available from the source 

Inquiry Topic/Subject, description of the information required in j 
terms of the wanted and the given categories (as explained 

below) 

The above objects and their attnbutes are essential for the decision making process of the 

reference lIbrarian in providing advice to users. And the objects are related as indicated in the 

foUo,,"ing logical structure. 

Could 
answer 

Figure 4.2: Logical interaction bel'>veen the objects 
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The structure shows that a user could have one or more inquiries and an inqwry could by 

answered by one or more information sources and vice versa. The attnbutes of the objects and 

their relationships are useful for the identification and organisation of the different knowledge 

employed in the process of advising users for information sources. 

Any computer program, wbether conventional or expert system, needs some organisation. For 

the ell.'Pert reference advisory program in Ethiopian Studies, the approach used is to analyse and 

organise the inquiries likely to be asked by users and the corresponding topics they refer to, but 

not the datafmformationlknowledge of Ethiopian Studies as a discipline because of tile diversity 

of the subject. Moreover the reference librarians are also using this approach in answering 

inquiries. Thus, first the inquiries are analysed by the topic or subject they cover, and then by the 

information wanted and given in inquiries of users. 
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A reference inquiry in the focal field of Ethiopian Studies could be categorised as follows. as 
level zero: 

Figure 4.3: Level Zero: Top-level category ofan inquiry by subject/topic 

From these three main sub categories, due to the time constraint, only the first sub category, 

Ethiopian History, is considered in the development of the prototype. Ethiopian History is 

selected because it is the first ranked focal field of study with the largest number and varieties of 

inquires handled by the reference hbrarians at IES bbrary. 

Afterwards a detailed analysis is made for inquiries about Ethiopian History. 

In questions of a historical nature the user usually wants to pin point some historical fact or facts 

which involves places, people, things, or time. Other questions of a broader nature involve 

reasons for disputes between two countries, the part some ruler played in the development of a 

country. etc. (peck, 1976). 
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From the discussions made with the reference librarians at IES (the domain experts) nsers wilo 

need information on the field of Ethiopian history come with various inquires ranging from 

general to specific. And these different inquires are looked at by them under the following 

different categories of topics which are summarised at different levels using the following tree 

structures. 
--,----- ..... About IES 

+----+ Journal Available 
,------+General _-+ 

+--- -+ Reference Materials 

+-----+ Databases 

+-----+ Museum Objects 

+---- Archives & Manuscript 

+----+ Gov't Documents 
Inquiry 

---.... 
Type +-----+ Thesis and other 

-'---- --+ Monographs 

J :Known Information sources 
.. specific

l 
L. ----Unknown Infonnation sources 

Figure 4.4: Level One: Inquiry classification in Ethiopian History 



Broadly, an inquiry can be either general or spec itic 'General inquiries' are for a general and 

broad information needs about the available major information sources in the fields of Ethiopian 

history, such as the different journals, indexes. databases. card catalogues, encyclopaedias. 

Geographical sources and other general information sources and tools that might answer his/her 

inquiry on the field of Ethiopian history 

Where as 'specific inquires' are for specific and narrow information needs about the specific and 

narrowed topic within the field of Ethiopian histol) such as history of modem Ethiopia and 

history of ancient Ethiopia, either for infomlation sources known or unknov,m by the requester. 

'Factual inquiries' are inquiries for information sources that can give answers' such as date of a 

historical event , locations or addresses of historical places. expens. institutions and other 

information centres involved in the field of Ethiopian historv. 

The different specific inquilies for \\ hich the user does not kno\\' the exact infomlation sources 

could be organised in different categories: topics within the broad subject Ethiopian hi story are 

shown below, as level two. 



" ____ -<l,Historical Era 

i 
It----- ' Historical Conflict 

I 

, Biographies of Personality 

I nquiry 
Type 

F 
Historical Sites 

___ --->1,1 ' Urban Areas 

1------>' Religion 

1----->' Kingdoms 

,------>, Services 

1----->' Trade Routers 

~ Ethiopian Revolut ion 

, L'nKnown 

Figure 4.5: Level Two : Broad Categories of inquiry wit h unKnown sources of information. 

These categories/topics could be categorised imo more detailed inquiries fo r sub categories/sub 

topics as indicated below, as level three. 

r-------> Ancient History 

\ ledieval Period 

Historical Era The Mesafant Period 

\ lodern History 

LnKnown 
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1------+ Aksum 

Lahbela 

Monasteries 

Historical Sites------~ 

Biographies of 
Personality 

1--------+. Caves 

Others 

Unknown 

r---------+ Before Tewodros II 

Tewodros II 

YohannesN 

1------+· Menlik n 

----1----. Hiale Sellassie I 

I------t· Mengistu 

Patriots 

Unknown 



Services 

Religi o n 

O: hers 

r-----+ ,-\gricul ture 

Education 

I ndustr\" 

1-----+· Business and Trade 

----+. \1edical 

Lnkno\\n 

\I uslim 

Or1hodox 

Other Christi an religions 

-----+. lnkno\\n 

r----~ Languages 

- ----+f------+ '.:ationalities 

I-------~ Cui tu re 

Figure 4,6, Level Three DetaJlcd categories of inquiries by topi cs 

In the above categories 'unknown' is used to mean the inq uiI" is not complete at that level. The 

above categories help provision of info rmation sources in WI" specifi c topic such as on modem 

Ethiopia, on Aksum and so on, in addi tion to the general ones 

An inquiry at any point in the above hiera rch, could be modelled using the Given- ,Vanted 

model. In the Given-Wanted model of Gerald Jahoda and Judith Scheek Braunagel (1980). an 



inquiry could be characterised as ha\ing two components : a given part and a wanted part: where 

the given part is what the requester knows and the "anted part is what the requester wants to 

find out. In this model, there are six categories of given part abbreviation, specific organisation. 

specific person, specific place, teml or subject, specific publication: and there are thirteen 

categories of wanted part : date. illustration. measurement , count ing, organisation, person. 

address or general location, bibliography, document location, citat ion verification, definition. 

recoJ11J11endation, and general information. The approach of this model is that once the 

combination of categories is chosen. a general selection of types of sources which might answer 

the inquiries could be given 

In this study the idea and categories of lahoda and Braunagel are taken as a start and adapted to 

suit the domain Ethiopian HistolY .-\n inquiry in Ethiopian history, either at general or specific 

level, could have the follo\ving "anted categories or descriptors . 

a) Date. In general any date (like publication date). and in pa rticular for specific historical date 

or time period wanted. For instance, when was the bailie of Adwa started" In this case the 

given part is the place 'Adwa' and , the possible sources of answers could be Encyclopaedia. 

Geographical sources, Monographs and Persons: 

b) Illustration for a historical picrure. map. museum object. subject or tem1. etc.; 

c) Organisation such as companv, gO\'ernmenr agency. academic institution, etc .; 

d) Person who has had historical significance like Te\\odros II , Yohannes IV. etc: 

e) Location like Aksum, Lal ibela, etc; 

I 
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f) Publication on Ethiopian history including bibliography, document location and verification 

or completion of bibliographic data; 

g) Textual info rmation on Ethiopia hi story including definition of terms or concepts. 

recommendation for appraisal or re\'ie\\ of publication. archives and manuscripts and general 

or background infomlation; and 

h) Numeric information including statistical data but not date. 

For these wanted categories the possible given ca tegories for Ethiopian history could be: 

a) Organisation'slinstitution's name including hi storical organisation. publisher in the domaiIL 

etc; 

b) Person's name including histo rical person. publisher in the domain: 

c) Subject or tenn in the domain. 

d) Specifi c publi cation in the domai n. and 

e) Locat ion or address . 

These given and wanted categories help in identifYing the possible sources that likely answer the 

inquiries. These are summarised in the following tables. 
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Table I: Summary of Sources. lI'amod and Gircn (;ncgoncs 

, 
Infom13tion sources for Wantcd c(ltcgorics or dcscrlptors for Gi\ 'cn categories or descriptors for 
Ethiopian History Et.luopi:lll HislOf) Ethiopian History 

Bibliographicsllndeycsl Bibllograph~. Document locmion. A specific publication. Term or 
I Abstnlcts B.'lckground information subject. authors , 

Guides to Iiteranlre Bibl iography. Docuillcill \ erificCltlOIl. Term or subject. specific 
, 

Background information publ ication I , 
Handbooks! Manuals lIIustrdtions. Definitions. Background T enn or subject 

Infonlkltion 

Ene: clopaedias Datc. Illustration. Org:lniS<lI ion. )Xrson. Organisation. person. placeJ 
address or locatioll. definit ioll. Backg.round loc;nion and tcnn or subject 

I il1foflll<1lioll , , 

Dictionaries Il lu51r.njOtl. Org;lIlis<ltioll. dcfillilion Person. Place. Tenn or Subject 
, 
1 

Biographical Sources 

I 
Date. Illustration. Organisation. Addr~ss or I 
location. Background illformatioll Person 

Geogmphical Sources· Atl"s. I Date. IIlustr:nion. person. address or locauon. Place. Tenns or Subjects 
Nlaps.gazetteers i BJckground information I and GUIde bocks , 

II , 
Directories! ChronicleS! I D:HC. Org:llll ~Hio ll. Pcrsoll. LOC;lllOlt Address Organis..1uon. Pbce. E\'CnLS 
Register i " 

" i 
, 

Card catalogue! Union list , BibllOgr.lph~ . Doculllent loc:ltioll. DlXumcnt Organisation. Persall. Place. Term 1 , , 
V~nfic<ll i o ll or subject , , 

S(X.'Cial 1\ fonogmphsl Tr." cl I D:lIC. 1111Istr;l1 ioll. OrgalliS:llIOIi. Pcrsoll. Organisation. Person. Place. Term 
1 

Books! documentation ! ;l..ddrcss or location. DclilllllOl1. Background or subject ! , , 
I Infonn:1I101l , 

i 
Primar,. Publications 1 "luStrati\ c. Bibliograph\. Backgrolilld Org"lIlizaLion. Persoll. 

'I 
I inron n:Hioll Term or Subject 

'I 
Yearbookl Alma nacs 

I 
D~lI c. Illustration. NU lllcric inror1l1:11JOIl Organisaliolt PI'lce. Term or 

, 

Subject 

I Bibliography. DOCll lllCIlI Organisation. Person. Place. Tenn 

Databases (Bibliographic) 
\'crifiC: 1I 101l. or Subject 
Background information 

1 
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The table indicates a general selection of the tvpes of sources which might answer an inquiry for 

a combination of a valid given and a wanted descriptors. For instance, if an inq uirer wants an 

illustration then the possible valid given descriptors are organisation, person, location or term or 

subject. Consequently, for each valid combinat ion of a wanted and a given descriptor, there are 

appropriate possible sources. For instance, if wanted is illustration and given is organisation then 

Encyclopaedia, monographs and primary publications are the most likely sources. The same 

patt ern is prevailing for other cases - The follo\\ing table summarised the valid combination 

between the given and wanted information pan of inquiries 
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Table 2: Valid combination between the given and the wanted parts 

Wanted information Given information 

illustration Organisation, Person, Location or address 

Date Organisation, Person, Address or location, specific 
publication 

Organisation Organisation, Person, Location or address, Term or 
subject, Specific publication 

Person Organisation, Person, Address or location, Term or 

- subject, specific publication 

Address or Location Organisation, Person, Address or Location, Term or 
subject, Specific publication 

Bibliography Term or subject, Specific publication, Address or 
location, person, organisation 

Document Location Organisation , Specific publication 

Document Verification Organisation, Person, Term or subject, Specific 
publication 

Definition Term or subjects 

GenerallBackground Specific publication, Term or subject, Person, 
information organisation 

Numeric lnformationl Statistical Organisation, Person, Address or location, Specific 
data publication 

The goal of the reference advisory system is to provide a user with pOSSIble aheruative 

information sources for obtaining the information they are looking for. The prototype reference 

expert advisory system has the goal to provide reference to posSIble sources of information (as 

indicated in the decision table below) in the field of Ethiopian History. Depending on the given 

and wanted part of the inquiries, the pOSSIble advice could be summarised in the following table. 
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Table 3: Decision table for pO SSIble sources based on a given and a wanted descriptor 

Wanted Given POSSIble sources 

lllusrration Organisation Encyclopaedia, Monograph, Primary Publication 

Person Biographical source, Encyclopaedia, Monograph, 
Yearbook, Almanac 

Location or Address Encyclopaedia, Geographical source, Monograph 

Organisation Encyclopaedia, Directory, Monograph 
Date 

Person Biographical source, Encyclopaedia 

Location or address Encyclopaedia, Geographical Source, Monograph 

Specific publication Card Catalogue, Union list, Index, Bibliography, 
Abstract 

Address or 

Organisation 
Location, or 
Organisation, or Directory 
Tenn or subject 

Person Biographical source, Encyclopaedia. Monograph 

Specific publication Card catalOg/union list, Index, bibliography, abstract 

Person 
Organisation Encyclopaedia, Directory, Monograph 

Person Biographical sources, Encyclopaedia, Monograph 

Address or location Encyclopaedia, Geographical source 

Tenn or subject Encyclopaedia, Yearbook, almanac 

specific publication Card catalogue; union list, index, bibliography, 
abstract 

Address or Organisation Encyclopaedia, Directory, Guide to literature, 
Location Handbook! manual 

Person Biographical sources, Encyclopaedia, Monograph 
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Table 3 (Contd.) 

Address or Encyclopaedia, Geographical source 
Location 

Specific publication Index, Bibliography, Abstract 

Bibliography 
Termor subject 

Card catalogue; Guide to the literature; Index; 
Bibliography Abstract 

Specific publication 

Address or location Card catalog; Index; Bibliography; Abstract 

Person Biographical source; Card catalogue; Index; 
Bibliography; Abstract 

Organisation Card catalog; Index; Bibliography; Abstract 

Organisation 
Document 
Location Card catalog 

Specific publication 

Document 
Organisation 

Card catalog; Index; Bibliography; Abstract 
Verification 

Person 

Term or subject 

Specific publication Card catalog; Index; Bibliography; Abstract; 
Primary publication 

GenerallBackgr 
Specific publication Card catalog; Index; Bibliography; Abstract; 

Primary publication 
oud information 

Term or subject Encyclopaedia; Handbook/manual; Monograph 

Person 
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Table 3 (Contd. ) 

organisation Encyclopaedia; Handbook; Monograph; 
Primary publication: Directory 

Definition Term or subject Dictionary; Encyclopaedia 

Numeric Organisation Encyclopaedia; Monograph;Primary 
Information publication: Directory 

Person Encyclopaedia: Biographical Source; 
Monograph; Yearbook 

Address or location Encyclopaedia; Geographical Source; 
Primary publication 

Specific publication Index; Bibliograph~~ Abstract 

The above pOSSIble sources could be either in paper or electronic media. The table also indicates 

some sources are applicable only for some combination of the categories. Therefore, for a valid 

combination of a given and a wanted category of an inquiry the appropriate sources of 

information in the field of history in general, and in Ethiopian history in particular, would be 

recommended for a given topic in the domain descnbed in the hierarchical categories of inquiries. 

Therefore, by combining the two approaches (the topic/subject. and the given-wanted model) 

used in analysing the inquiries in the domain the following hierarchy could be set as basis for the 

prototype reference advisory system to be developed. 

An inquiry 

j t
J 

General on rES 
and its resources , 

and other related 
issues 

1 

On Ethiopian 
History in 
genrral 

1 

On one o f specific 
topic in Ethiopian 
History 

1 
1 

1 

1 
Wanted Part Given Part Wanted Part Given Part 

Figure 4.7: Categories of an inquiry by topic/subject and given and wanted 
descriptors 
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Likewise, a source could be categorised as most appropriate fo r a general infonnation need on 

Ethiopian history and/or for a speci tic infonl1ation need on a speci fi c topic in the domain such as 

specific to hi storical EralPeriod, Historical conflict, etc. Each specific information source would 

have the following attributes brief bibliographic data. infonnation source type (Index, Abstract, 

Biographical Source, etc.), extent of subject coverage (brief or detailed), and infonnation 

coverage/inquiry category by topic (General or a specific). ,-\dditionally, each of the general 

information sources would be represented by the type of infonl1at ion they contain as described in 

Table I. For instance Dictionary is a source for definition, illustration, and about an organisation: 

Encyclopaedia is for date, illustration, organisati on, person, address or location, definition. and 

background infonl1ati on: etc. 

When an inquiry is for known info rmation sources then the user is guided to search them using 

either a card catalogue or other answer providing tools found in the system such as the 

c1assitication schedule used for accessing documentary sources, catalogue of museum objects 

and visible inde.xes. 

In general, it is observed that the reference librarians usuall,· go through a matching process 

involving the informat ion sought by the user and the source profiles. This process is summarised 

in Figure 4.8. Moreover, the different main processes and the infonnation fl ow among 

themselves is indicated in Fif,'Ure -1 .9. Basically, the process invokes two stages. Firs!. in the early 

stage, the categories of information sources and topic or subject to be covered bv the sources are 
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determined ITom the user. Second. panicular sources of infonnation are selected and 

recommended based on the factors stated in the first stage. 
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Up to now the domain area are analysed and documented fo r the purpose of identifYing the 

knowledge used by the human ex pens, understanding the system, identifYing the differ ent 

components of the system and designing the system which are the theme of the next sections. 

4.2 The General Structure of the Prototype System 

[n terms of expeJ1 systems components and their link , the general structure of the prototype 

system is indicated in the Figure ~ 10 
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As indicated in the general structure. the kno"'ledge base contai ns the required facts and rules 

about the application. Moreover, the detail data on the sources of infonnation on Ethiopian 

histOlY would be stored in a database tile. This database file can be accessed via the extemal 

database interface module. 

The facts contain general facts about each of the diJTerent sources of information stated in Table 

_ I above. Besides, the ru les. in addition to general (ases. mainly consists of rules extracted from 

Table 3 and Figures 41 to 4.7. 

The user intertace provides a user to input an inquiry. to accept possible sources of infomlation, 

and also to ask and see the lines of reasoning the s\ stem fo lio" s in reaching the conclusion 

which is accompl ished by the explanation module The inference engine perfonns the reasoning 

procedure to reach the required advice on the basis of the rules and facts contained in the 

knowledge base. 

The functional specifications for the prototype reference advisor\" system are: 

• Assist ing with the entire domain of Ethiopian Studies reference problems would 

requ ire a large scale ex pen system. Gi\en the time const raint on the thesis, only 

general requests on the subject of Ethiopian History. and for major and specific 

categories of request on the subject of Ethiopian Historv would be addressed: 

• The prototype is diagnostic -prescri pti\ e in nature. That is. the system would outline 

what subjects the user could consult. and from a user selection 10 a series of menus 



the system would suggest possible sources to be examined. Besides. the reasons for 

system request fo r input !Tom a user need be explained to a user; 

• The prototype displays selected sources of infonnati on in Windows that could be 

scrolled up and down. to len and right. saved in file. and/or printed on paper. If the 

system fa il s to answer an inquiry, then user can be referred to a reference lib rarian. 

Moreover, explanations on how the system arrives to the selected sources could be 

provided; and 

• Since the different possib le sources of information in the domain are not exhaustive 

as they are large in number. dispersed in various locat ions. and new sources are 

continuously being generat ed. they need be stored and maintained in database file 

independent of the other components 

The design of the system components and their interaction are described in the following 

sections. 

4.3 Know/edge Modelling an d Organisation 

Here the ai m is to rearrange and represent the facts and rul es acquired !Tom the expens and other 

sources that constitute the knowledge base into a !Tjlm that can have a compatible fonnat with a 

computer; main tain the facts and rules as close as possible as they are perceived bv the domain 

experts ; and can be easily addressed. retrieved. moditied and updated. 
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In thi s study ru les are used to represent the knowledge tor the reasons speci fi ed in Chapter 3 

Each rule has a premise clause and conclusion clause containing aTtributes and values, and \\; th 

an associated object, either implic it ly or explicitly. Figure 4. II. a dec ision tree, depicts a sample 

case taking an inquiry on hi storical era. It compri ses the different rules of the system, and also 

indicates how they could be organised Similar decision trees can be generated for all other cases. 
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Fig . 4.11 (Contd .) 
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Term/subject 
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Guide to literature 

Index, Bibliograpby 
& Abstract in the 
respective period 
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BibUograpby 

Addressllocation 
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\ 
Advice: 

person 

Refer card catalogue 
Index, BibUograpby 

Abstract in the 
respective area 

Person Address/Location 

~ , 
Advice: 

Refer bibUographical 
sources; card catalogue 
Index, Bibliograph~' & 

Abstract in tbe respective 
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By tracing the condition nodes for every conclusion nodes in the abo\ e decision trees, a production rule 

could be generated for each conclusion Consequently. just as examples. the rules in the reference 

process for the different categories of inquiries are summarised using pseudo-codes as follows 

a) General Inquires 

Rule I : 

Rule 2 : 

Rule 3 : 

Rule4 : 

Rule 5:: 

Ifinqu iry is about IES then consult the General guide prepared about IES 

If inquiry is joumai titles available in IES libralY in the fields of Ethiopian history then 

consult the list of journal in the field and for more detailed infonl1ation refer to the \'isible 

- index maintained in the library 

If inquil)' is about General intoJ111ati on on ditl~ren t databases available then consult the 

list of databases available on History 

If inqu iry is about General informat ion on legislation. legal documents. archives and 

manuscript in the field consult the special catalogue prepared in the Archives and 

Manuscript secti on, 

If inquilY is abou t general information on museum then consult the guide to 

museum objects available in the museum sec tion 



Rule 6 

Rule 7: 

If inquil)' is about general information on te"1S and monographs use the special 

classification schedule to access the card catalogue 

If inquiry is general information on other information centres in the field then 

consult the list of infonl1alion centres. 

These are not the only rules regarding general information but are examples taken for 

demonstrating the situations in the domain. 

b) Specific unkno\\n inquires 

The situation in this case is based on a wanted and a gi"en pan of an inquil"\' as indicated in 

secti on 4. 1. Just a few cases are listed below. 

Rule I: 

if inquiry on History in general and the given pan ot' the inquiry is a person's name and the 

wanted pan is date (sa\' of inauguration) and if combination of the wanted and the given pan is 

valid then consult the available biographical sources, dictionaries. and Encyclopaedia in the field 
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Rule 2: 

if inquiry on History in general and the given pan of the inquiry is a tenn or topic/subject in the 

domain and the wanted pan is bibliography and if combination of the wanted and the given pan 

is valid then consult the Card catalogue. guide to literature. index. bibliography, abstract in the 

domain. 

Rule 3: 

if inq uiry is on '7\10dern History' and the given pan of the inquiry is a tenn or topic/subject in the 

domain and the wa nted pan is bibliographY and if combination of the wanted and the given pan 

is valid then consul t the Card catalogue, guide to literature. index. bib liography, abstract dealing 

with 'modem history' . 

In the above rules the recommended sources are not explicitly stated because they are li sted after 

they are searched from databases based on the difterent decision variables infonnation source 

type, topic coverage. extent or Ie> el of subject coverage (detail or brief), and the inq uiry type 

they could ansvlier. Others advice are read from text files like for the general guide about [IS. 

other infomlation centres, etc. 

Moreover. in the rules f0Jl11ulation , the top-down approach used in analysing the inquiries hel p 

grouping rules together with si mil ar conclusion. This in turn makes each rule much easier to 

appreciate the vari ous conditions that lead to the same conclusion clause an ribute as well as it is 

easier for knowledge updating. 
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In addition to the above rules, the system al so uses raCts either !Tom users or databases 

depending upon the inquiry on hand. Facts about a specific user and an inquiry are input to the 

system via the user interface. 

On the other hand, facts about information sources could be general and specific The former 

refers to the general characteristics of the categories of sources and described as a fact based on 

the information type they contain, i.e. Dictionary is for definition, for general background 

information, etc. The latter refers to the specitic characteristics of a specific sources including its 

authors, tit le, subject covered etc., and they are stored in a database having the following record 

structure. 

I Bibli ographic detail Source type I Topic coverage 

Figure 4.12. A Simplified record structure of the database 

The database records consist of sources of intormarion that are collected. anal\'sed and classified 

according to the different criteria set up or the different categories of inquiry the\' could answer 

with the help of the reference librarians Irom both the IE S lib rary. Ethiopian Collection section of 

Addis Ababa University Lib raries. In addition the different guides to reference sources mainly 

Walford's (1 982) and Webb's (1 986). and Abbink's (1991) bibliography are used. The records 

structu re and sample data values are indicated in Appendix I 



In the knowledge base codes and brief descriptions are used to represent the different sources of 

information. Once the proper inton11ati on on sources are identified b\ the inference engine, the 

database or text files are opened and searched in order to display specific sources of i nfOn113l ion 

available for the domain that might answer the inquiries 

Once the knowledge is elicited, organised and represent logically, the next step is to select an 

appropriate software and hardware for the ph\·sical design of the prototype system. This is 

described in the following sections. 

4.4 Software and Hardware Selection 

The possible software options a\ ailabk for dey elopment of an e'\pen s\·stems are described in 

chapter 3. And also expen system shells are indicated to be su itable for prototyping. 

Nowadays. several shell s are available in the market, and hence selection of a shell that meets the 

requirements of the domain is vital For this. dirt~rent cri teria for selection of expen system shell s 

are proposed by difterent authors Broadl\' the criteria fall into t\\ 0 categories. general criteria 

whi ch are common to expen systems shells. and application specific criteria that arise directly 

tram the requirements of the application on hand. The fonner criteria comprise (Drenth and 

Moms, 1992) 

• The hardware and the software required. 

• Tool features such as type(s) of kno\\ledge representation available, the inferencing and 

uncenainty management available: the availability of a procedural programming language. 



the ability to modularise or segment the knowledge base; the provision of interfaces to 

external software; the speed of execution: and the robustness of the tool: 

• Development suppon including the pO\\'er and ease-of-use of facilities fo r entenng and 

editing knowledge and advisory text; and the compilation facility , the debugging and test ing 

assistance, the on-line help, demonstration applications and documentation available; and 

• Consultation suppon including features for user interface and explanation capabilities. 

The second category of the criteria comprises 

• Ease of updating and extending the knowledge base in order to incorporate and update both 

new and existing categories of inquiries and sources of info rmation. respectively; 

• Ease. speed and flexibility of use in order to encourage usage. This in tum calls for a well­

featured user intelface and fast execution: and 

• Ability to handle and access a large knowledge base. databases and te", 

Among the various shells. Crystal, Leonardo. GLRL· .. -\RT-L\ I, E'CSYS. Level5 Object, and 

KnowledgePro are some of the most recent and highl\' referred shells in literature (Ford 1991 ; 

Drenth and Morris, 1992; Zahedi 1993. etc) For reference expen advisory systems, 

KnowledgePro, LevelS Object and other similar shell s have been used successfully (Anderson 

1992; Morris 1991 , etc.). Some of the reasons are . their flexibilit \': the integrated hypenext 

facility they have; and also the\' SUppOI1 both nile-based and object-oriented knowledge 

representations together with graphical development and user interfaces 
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In the following section the KnowledgePro Windows version 2.0 software, which is available at 

SIS A and has been used fo r developing the prototype system, is briefly described. AJso, the 

development requirements of the prototype e.xpen reference adv isorv for Ethiopian Studies are 

checked against the provision of the KnowledgePro Windows. 

4.4.1 Knowledge Pro Wind ows 

The KnowledgePro Windows (KPWin) is like a live side gem. with hypenext , object oriented 

programming(OOP). rules, lists and procedural programming fom1ing the fi ve faces . Hence it is 

much more than a rule based shell and is considered as a 'knowledge processor' . 

KPWin development system has a rich procedural. object oliented programming(OOP),and list 

processing language such as topics defined in an application. built-in funct ions. access to 

Windows applicat ion programs intelface and messages. etc. These fea tures can be used for 

performi ng calculatio ns. loops and recursions: manipu lati ng strings, lists, topics. etc: outputting 

to a screen, file and/or printer: accepting input: and file handling. Moreover, an integrated 

hypen eXl and multi media features are available \\ ithin KPWin. 

KPWin can access e~ternal programs such as \Vindows applications. DOS app lications and 

commands, Windo\\s and DOS programs. calling external functions wri tten in other 

programming languages such as Pasca l. C or C ~ It has also a database tool ki t to create, read. 

write and maintain dBASE compatible database tiles. 
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The key feature of the KPWin product is its 'topic' . .l.. topic in KPWin can act at various times as 

a variable. a trame. an object. a procedural command. a function. or a hypertext 'chunk' . The 

other main features of KPWin are (Bev and Bill, 199 1) 

I. KPWin requires ~ licrosoft Windows and runs on a PC. 

2. KPWin expert system features 

KPWin provides ru les. objects and lists to represent knowledge in tenns of lists of rules, objects, 

and facts. It also supports numeric, st ring. logical and date types of variables. 

Rules represent procedural knowledge and are used to assign values to variables, invoke screen 

objects and execute procedures written using KPWin programming language. KPWin has a 

built-in backward chaining. and a forward chaining capabil it\' can be also incorporated by adding 

some code using the procedural programming capability· of it. \Ioreover, KPWin supports the 

features of OOP such as inheritances, class memberships. etc 

In KPWin knowledge could be organised in hierarch, of topics by grouping related rules and 

hides details of their implemel1lation. Thi s in turn makes debugging easier; the code more 

understandable; and speed up the search process. 

Lists are usen.ll for pre-defining things or objects. tracking "here the user or the system goes. 

and recommending appropriate areas of the infonnation or functionality. Hence lists cou ld be 

used to represent facts about the dilferel1l objects or enti ties of all application. 



3. KPWin development suppoflSlenvironment 

KPWin has a multi-document and easy to use editor which allows to work on multiple source 

files . This environment is menu based with a tile handling, edit ing ( cut, paste. etc.). and 

searching capabilities. It also has a debugging tools with a tracing facility to examine each step of 

the execution and structure of the application. and calls to display the topic calls in the 

application. 

In KPWin, a source code need to be compiled into a form that KnowledgePro understands 

before being executed . For this compile and run options are available. This compiled code later 

can be convefled into a runtime version. 

Additional to KPWin version 2.0. KPWin- - version 1.50a is in cl uded in the system. It provides 

faster of new and existing KPWin programs b\ translating them into C-"--,- This C- code is 

then compiled with or without moditication to ,,"eate an e"ecutable file which can be distributed 

and used to different workstations without req uiring the KPWIN system In addition to the 

above benefits KPWin~ provi des the functionalit y of KPWin development environment . 

However, it requires either of the C/C- V7.0. \Ii crosoft Visual C++ vlO or 15, or Borland 

C++ v 3.1 or Borl and C-"--,- 4.0. 

4. User Interface and consultation sUppOfl 

KnowledgePro has several screen objects that enable users to communicate with a developed 

application. These include: standard screen objects such as windows, menus, buttons. check 
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boxes, radio buttons, li st boxes and edit windows: graphic object such as bitmaps, icons, cursor 

and palettes; and user defined types of objects. In addition, text , h\llenext and hYller-regions are 

provided for text manipulat ion. 

These objects could be used to gather informati on from users as well as to present information to 

users. Each object has dift'erent characteri st ics and is used to convey different types of 

information and-also recognises a list of events that make active and inactive. 

KPWin al so suppons the three standard shell features WHY explanation, HOW explanati on and 

implementation of confidence factors. For "WHY" case a meaningful explanation in each rule 

would be included . For "HOW" case each tired rule could be appended in an explanation list and 

at the end it could be displayed Final ly contidence factors could be handled by incorporating 

confidence number and doing math as required. 

4.4,2 KPWin as a Tool for th e Pro totype Sys teI1l 

In general, the above features of KPWin not only allow the fulfilment of the functional 

requirements of the prototype system stat ed in secti on.) 2 but al so provide more flexibl e and rich 

features for knowledge representation (both usi ng the rule and object orientat ion features) , 

inferencing capability, user-fri endly inteliace, IlJn-time version creation, and hook to other 

external programs mainly database. C -h-. \\' indows and DOS programs. 
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The lists could be used to represent facts about the difteren t sources of infonnation, inquiries and 

users. The elicited nules of the domain can be also easily modularised. represented and 

maintained using KPWin. 

Therefore, KPWin, which is the only available Shell at the School of Infonnation Studies for 

Amca (SISA), was found to be appropriate and was used for developing the prototype reference 

advisory system. Moreover, it was installed in a -lS6iDX microcomputer 

4,5 User Interface Design 

In thi s protot\ve system a natural language user input II as not incorporated, instead a user is 

provided with a list of categories bl the slstem of "hich to select one that match the information 

request of a user. These categories lIere designed to represent a user's infonllation needs as 

much as possible. 

Different objects that are provided in the Vlicrosoft \\ indows environment Ilere used to develop 

the user interface. They are easy to use in the KnOll legdePro. and are also appropriate to give 

advice or present materials tailored to the user's special needs and level of expertise. 

From the user modelling of the potential users of the system, basically majoritv of the users were 

noted to be novice in computer usage in genera l and" indows environment in particular. Hence. 

in the prototype system winelolls. buttons, li st bO.\es which are easy for novice users were 
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frequently used , Each \\'as selec ted for information and purposes it tits Besides, an on-line and 

case-sensitive help was included in the system in order to assist mainly a novice user during 

hislher interaction with the system, 

On the other dimension users are heterogeneous with respect to the level of e,xperience or 

knowledge they have to\\ ards the subject ciomain Ethiopian history and the reference 

librarianship, In this line, broadly t\\ O categories 01' users could be fOnlled no\'ice and 

experienced , In the prototype s\'st em, expla nation of the dilferelll terms and concepts used in the 

domain and the system has been pro\ ided to users using the h\penext facilit\ , \\ hene\ er 

requested, Moreover. users are requested to select the le\el of infon11ation they need ,i e , for 

sources with detailed or brief information. if they want 

Two of the essential features of an ex pen system, i e .. the abi lit\ of the system to explain its line 

of reasoning of a conclusion, and informing the user \\ 11\' a panicular fact is needed. \\ ere 

designed and developed in the protOlvpe svstelll For the 'HO\\" explanation. the steps taken to 

arrive to a possible sources of information or advice \\ere traced and recorded in list for laner 

di splay to user if requested For the WHY' explanation. [or each case a separate topic \\as 

included with it and displawd to users \\ 'henever requested 

The recommended possible sources of inlormation or ad\ice, detailed or brief, could be sa\ ed in 

a file or pri nted on paper in addition to being di splayed on the screen, \foreover, the 'HO\\" and 



'WHY' explanation wi ndows are displayed on thei r respective window on screen, and could be 

printed on paper. 
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4.6 Knowledge Base and Inference Design 

Within the restriction and requirements of KPWin. the knowledge acquired and organised in the 

previous sections was represented as topics whi ch consist of mainJv the list structure and sets of 

rules. 

The facts about sources of information and inquiries are represented as : 

a) Lists for basic sources of into rmation 

Dictionary is [lLLUSTRA TIO N, DEF Il'.lT IO:\): 

Encyclopaedia is [DATE,IL LL.:STRA TION, PERSO\.ORG.-\.\1ZATIO 'ADDRESS OR 

LOCATION',DEFl1\lTION, 'B.ACKGROL'ND I,\FOR\I.UIO:\']. and so on. 

b) Lists for \alid combination of the given and "anted pans oran inquiry 

Valid_wanted-.l5iven_d ictionary is [ ['Term or Subject ', Defini tion). [Teml or Subject. 

Illustration ll : 

Valid_wanted -..Eiven_ Encyclopedia is ([ILLL.:STRA TIO \. ORG.-\. \ISA TIOI ), 

[lLLUSTRATION, PERSON),[ ILL USTRATIO'J ,'.-\DDRESS OR 

LOCA TION'),[ lLLUSTRA TIOi\.,ER\ I OR SL'BJECT]], [[Date. Organisati on) ,[Date, 

Person l, .. ); and so on. 



The rules are represented as: 

a) Rules for general advice 

iPinquiryO is HlSTORY A:'\1) "inquirv IS 'General Guide' and "'type of source' is 'About lIS 

then advice I IS read('sysinfo txt ') and close _ aliO and how list gets ["inquiry, 'on rES 

Informati on SOURCES for ETH IOPIAJ'J HlSTORY') and seUnfo_source is 'General guide on 

lES"s historical information sources'; 

ifOinquiryO is HlSTORY and "inquil) ' is 'General Guide' and "'t\'pe of source' is 'Journals' then 

advicel is [' #e #n ilnThe difrerent Journals Available in the IESL are', read(,journal.txt '). 

b) Rules for recommending specific Sources ofinfonnalion 

if "inquiryO is HlSTOR Y and "inquirY is GE:\ERAL ancl one_of ("dict_ wanted:"'info wanted' ) 

given']) <> 0 then sel_info_source is (Dictionary) and ad\icel GETS [' Dict ionaries rin 

',"Search database] and reset(search database): - -

iPinquiryO is HlSTOR Y and "inquiIY is GE'\ERAL and one_of C' Biblo _wanted ,"'info wanted' ) 

and one_ofpB iblo given,"'in fo given') and One_ofpunion_wanted~iven, ["'info wanted' ,"'info 

given']) <> 0 then sel_info _source is (B ibliography) and advice I gets['#bibliographies 

" "Search _database] and reset (search_ database): 



if"inquiryO is HISTORY and '? inqui ry is specific and ')'main cat ego I)" is 'Historical Era' and "'sub 

category I' IS 'MODERN' and one _ otl"dict_ wanted:"info wanted') and 

one _ of\"union _ wanted ~iven, ["'info wanted' :?'info given')) <> 0 then sel info source IS 

(Dictionary) and advice I GETS [' Dictionaries ;;n ',"Search database] and 

reset(search database); 

iPinquiI)'0 is HISTORY and "inquiry i5 specitic and '?'mai n categon;' is 'Historical Era' and ')'sub 

category I' is 'MODERJ'\[' and one _ otl"enc\ _ \\anted:?'info wanted') and one _ of\"ency ~iven, 

?'info given') and one_of\"union_wanted-Eiven, ["'info wanted' :"info given']) <> 0 then 

sel_info_source is (Encyclopaedia) and ad\'ice I GETS [' Encyclopaedias #n ',?Search_database] 

and reset(search_database); and so on. 

In the course of firing these rules the built-in backward chaining of KP\\,in is employed. That is, 

the system starts by trying to assign values for the possible recommended sources of information 

or advice. and the backtracking is tollo\\ed b) detining another sub goals resulted /Tom the 

attempt made to satisfy the main goal Thi s continues until all sub goals are satisfi ed or failed to 

be satisfied. Accordingly, the main goal is satisfied or dissat isfied 

So far, in this chapter the logical and the physical structures of the prototype system has been 

described and designed They are the base and input on which the s\stem is coded. 
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CHAPTER FIVE 

DEVELOPMENT OF THE PROTOTYPE SYSTEM 

5.0 Introduction 

In this chapter preparation of the codes of the program and their organisation are described; 

documentation ()f the program is attempted; system operati on and sample session of the 

developed system is demonstrated: and an attempt to address the implementat ion requ irements. 

constraints, and application to other areas is made. 

5.1 Coding and Documentation 

The different components of the prototype reference advisory S\'stem that are coded are the 

knowledge base, the user interface including the e~planation module and output generation 

module, and the interface to the database and Windows programs The Aow chart (Figure 5 I) 

indicates ho\\ decisions are taken bl' raking for a single case in rhe protorype system Thar is. rhe 

figure indicares the logical segment s. maj or tllllcrions and rhe order of rhe firing of rhe ru les and 

the execurion of rhe program derails. 

The code of the knowledge base consisrs of rhe IF ... THEN production ru les. In the current 

prototype system about 200 rules \\'ere included. These rules use rhe facts entered from the user, 

the facts included both in the li sts and the database tile for making inference to come up with 

possible sources and advice. 

The user interface was coded using the dilferel1l screen objects and the hypertext of KPWin. It 

requires as equal time as the other components of the prototype Besides, codes for opening. 

searching, and closing the database fi le are handled using the darabase toolkit 's procedures and 

functions. 
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By organising and nesting the different input'output , process, and decision making tasks of the 

application into KPWin's topics, an attempt ",as made to achieve modularity, infonnation hiding, 

functional cohesion and loose coupling Sample source codes for the complete system are 

included in Appendix II 

The program structure of the prototype system is indicated in Figure 5.2. The figure indicates the 

different basic modules or processes that are included in the prototype program. 
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To optimise the system performance: the source codes are broken into units/modules and saved 

in external files to main module; large amount of text were saved in external files ; and data were 

created and saved in the database file. They are loaded into the memory whenever needed. 

The following table summarised the different modules v.rnch are indicated in the structure chan. 

and coded in the prototype system 

Table 4: Summary of the basic modules 

NAME OF THE MODULE DESCRIPTION OF THE MODULE 

To assign values to topic; to define lists, and system 

INITIALISATION utilities including the database toolkit; and initialise font, 

windows, etc. 

INTRODUCTION AND HELP To display the welcome statement, introduction statement 

about the system and general help 

INQUIRY PROCESSING To accept and analyse a user's inquiry; identify possible 

sources and conduct database searching; and return the 

retrieved pOSSlble sources of information 

OUTPUT HANDLING To display pOSSlble sources and the system's reasoning 

Internally the program is documented by including comment statements, which are brief and 

explanatory, within the source code. The program also includes various text files and a bitmap 

file. 

The program was demonstrated twice to the domain experts wbo were participated in the 

knowledge elicitation. They suggested additions and modifications on the system interface. 

mainly in the terms and the screen objects that are prompted to user, and in the different 

categories of inquiries and information sources included in the system These comments were 
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incorporated in the program and the prototype system had got the fonn described in the 

following section. 

5.2 Operations and Demonstration of the Prototype System 

The result of this study is a prototype system that demonstrates the application of expen system 

in reference services for Ethiopian Studies. As indicated in the program structure of the system, 

basically there are four processes consti tuting the protOtype s\'stem. The tirst pan is to initialise 
-

system parameters and facts to be used by the inference engine. 

At the beginning. when the program is executed a welcome screen is displayed Ne~1 a second 

screen comes which indicates infonnation about the development of the system. Following this. 

a window which gives a brief introduction to the general features of the prototype system is 

displayed along with a general instruction fo r frequently used screen objects and options (Figure 

Next, the system stans by asking a series of questions to determine what type of infonnation 

sources the user should be looking for This is indicated in Figure SA and Figure 5 5 where the 

user select one option from the displa\'ed li st of options/items 

If the user's inquiry is for sources of information in a specitic topic within history, the user can 

choose anyone menu option trom Figure 5.5. Aner this the user is required to rephrase the 

inquiry in tenns of the wanted categories (Figure 5 6) and the given categories (Figure 57) to 

detennine the possible infonnation sources as explained in chapter 4. 
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Figure 5.3: General Information about the System 
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Figure 5.4: The Main Menu Screen for the System 
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- ETHIOPIAN HISTORY-

On whidl one of the following Ca.tegorles 
you wa.nt information sources? Ssled one 

I Information on 
Ethiopian History-General 
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Specific Topicwlthin Ethiopian History 

Figure 5.5: Screen Menu/or Ethiopian History 
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Seled the WANT!=O PART oj the inq"'y 

Figure 5.6: Screen for the Wanted Part 



Seled the GIVE."! PART of tr,e inquirY 

ISP£ ClFIC PlACE 
SPECIFIC ORGANIZATION 
TERM OR SUBJECT 
SPECIFIC PUBLICATION 

IALJUt-u::SS OR LOCATION 

Figure 5.7: Screen for the Given Part 
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In each cases an explanation to underlined and coloured term or concept can he ohtained by 

clicking at the corresponding term or concept which also provides explanation about each of the 

items displayed in the menu. For instance if a user wants to see what the term 'Categories' (in 

Figure 5.5) refers, clicking it gives the explanation indicated in Figure 5.8. 

Moreover, if the user wants to know the reason why the system is asking himlher to choose an 

item from the list of items in each of the above cases, then slbe can click the WHY' bunon 

included in the screen. For instance, Figure 5.9 contains a 'WHY' explanation displayed by the 

system when the 'WHY' button is selected. 

Once the user completes answering the series of questions prompted by the system, validation of 

the type of information required (by checking the combination of the wanted and the given part 

selected by the user) is performed by the inference engine. This is fonowed by the determination 

of the general categories of sources, and then the specific sources of information from the 

database. Finally, the system displays a list of possible sources of information. 

The output, the list of posSIble sources of information and advice, could be printed or saved in a 

file if required in addition to being displayed on the Monitor (Figure 5. 10). Moreover if the user 

wants to know how the system has arrived to that result, just clicking the HOW button provides 

the line of reasoning the system uses in recommending the sources or giving advice, as indicated 

in Figure 5. II. 

The user could press the function key F9 to get general help about the system being any where 

within the system as indicated in Figure 5. 12. 

Finally the system asks the user whether he wants to consult the system again or not. If the 

response is yes, the system displays the main menu screen indicated in Figure 5.4. Otherwise it 

exits to the Windows program This is useful because, the system can only handle one category 

of inquiry at a time; and hence, the user might be required to start from the beginning either for 

more information needs consists of more than one category or topic. to handle more than one 



inquiry at a time, or "hen the recolllmendation or ad, ice gi,en b,' the system does not satisfY the 

user, 

Facts on a specitic source are stored in a database ti le named "document , dbf' using the 

dBASEIV program The record structure of the database tile and sample records are included in 

Annex 1. The use of this database tile has reduced the number of rules and si mpli fied the 

knowledge base drastically, Current I, ', there are about 100 records in the database, 
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Figure 5. 8: Screen for hypertext based explanation 
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Because your choice help the system 

to select the right advice or sources of information That IS, 

the system selection of appropriate answers based on the 

your assistance need. 

Figure 5.9: The Why E~planation 
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Recommended Possible Sources/Advlce:-

lographles: 
or MA nHEWS. DANIEL G 

A CURRENT BIBILOGRAPHY ON ETHIOPIAN AFFAIRS. A SELECT BIBLIOGRAPHY FROM 1950 : 
i Lo(:abcln: IESL 

age : ENGLISH 
I~U ITlD<'r:: 018.9.SER 

ilI\ulhor. ZANUnO.SILVO 
blBLIOGRAFIA EnOPICA IN CONTINUEAZIONE ALLA ' BIBLIOGRAFIA ETIOPICA" DI g. 

iLo (:ab(ln:: MAIN LIBRARY. MU 
BLanqLlaqe :. ITALIAN 

Figu re 5.10: Pan of a Sample Output 
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reasons to give these sources or advice are : ====> 

your question/inquiry you have identified the wanted part to be 
IBLIOGRAPHY 

&. the given part t o be 
M OR S UBJECT 

Hence. for this combination the possible 
categories of sources of information are : 
iography 

ndex 

Figure 5. J J: The How Explanation 
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~p.np.r<'ll HELP to use the system. 

USE the following options frequently . 

WHY > TO SEE WHY THE USER IS REQUIRED 
TO ANSWER THE SYSTEM"S QUESTION 

HOW -- > TO GET SYSTEM"S REASONING/EXPLANATION 
CONTINUE - > TO PROCEED TO NEXT STEP 
CLOSE - - > TO CLOSE THE EXISTING WINDOW 
EXIT -- > TO QUIT THE SYSTEM 

F9 > TO GET AN ONLINE HELP/ASSISTANCE 
The user is also requested to use mouse and the Enter key . 

Figure 5. 12: General On-line Help 



[n the above paragraphs the general operation of the prol or-pe s\,stem is explained. The ne~l 

paragraphs demonstrate the operation of the prototvpe s\stem for some specific inquiri es. 

Case I: [f a user wants general information on a panicular infonllation centre, in this case 

IES, then by selecting the item 'About [ES' in the first menu the hypenext supplemented with 

graphics object is displayed to the user as a guide where to go for what. when to do what, etc. 

Case 1: [f a user wants definitions of Historical terms or concepts. by selecting the 

fo ll owing items from the menus discussed abm e·- Histor, . On Ethiopian History - General. 

Definition (the wanted pan) and Term or Subject (Ihe gi\ en pan ). then the system provides the 

fo llowing output. 

•••• • •••• Recommended Possible Sources or .-\d,ice ..... 

Dictionaries 

Autho r LESLAU W 
Title E0!GLl SH-A:--1 HARIC COr-..:TEXT OICTIO'\.-\R\' 1973 

Location: IESL 
Language E"GLl SH .-\'\0 .-\\ IH.-\RIC 
Call Number: 
Description: 

Author YUKlO, I. 
Title BAS IC CLAUS E OICTIOi'i .-\R Y OF GEEZ. TI GRf'\G.-\. AVlHARlC, SOMALE A!\l) 
SWHAILL. 1974 
Location IESL 
Language: 
Call Number: 
Description 

Author PROUTY ROSEMELD. C & E. ROSE\iFELO 
Title Hl STORlCAL DI CT IO,\ARIY OF ET HJ OP I.-\ . 
Location : AAUL 
Language ENG LI SH 
Call Number: 
Descri ption 



Handbooks/manuals 
Author KAPLAN. L. ET AL 
Title AREA HAJ"-:DBOOK OF ETHIOPIA. 
Location [ESL 
Language ENGLI SH 
Call Number 
Description 

Monographs/Special Books 
Author ALEQA T.-\ YE 

~23 

Title A HlSTORY OF THE ETHlOPIAN PEOPLE 
Location [ESL 
Language AMH.--\RIC 
Call !\umber 
Descript ion 

Case 3 If a user wants bibliographic sources on the contlict between Ethiopia and Italy, by 

selecting History, On Specific topic " it hin Ethiopian HistolY, Historical Conflict. With Italy. 

Bib liography (the "anted pan), and Term or Subject (the given pan) in this order trom the 

diflerent menus of the system. the follOWing output IS generat ed 

... * * .. * * Recommended Possible Sources or .-\d\ ice · * * * * 

Bibliographies: 
. .l.uthor P A.,'\'KHLRST. R. A\,CD R 
Title A PRO VISIO'iAL BIBLIOGRAPHY 0'.) THE IT..l.L!.-\\" [\i\-\SIO\" A'\1) 
OCCLl'ATIONS .-'...\"D THE L1BERATIO:\ OF ETHIOPIA 
Location [ESL 
Language ENGLISH 
Call Number 
Description 

Author VARLEY, D.H. 
Title A BffiLlOGRAPHY O\; ITALl.-\\; COLONIS ATION Ii" . .l.FRIC\.. \\1TH A 
SECTION ON ABY SSINIA 
Location: 
Language ENGLI SH 
Call Number 
Description 



Case 4 If a user wants to get sources for date related to personalities in the Ethiopia history 

in general, by following the path History, Ethiopian History - General , Date (the wanted part) 

and Person (the given pan), the following output is generated by the system 

••• *.*.** Recommended Possible Sources or Advice .n" 

Biography: 
Author 
Title: AFRICA WHO'S WHO 1981 
Location IESl 
Language ENGLI SH 
Call Number 
Description 

Author MORAITIS, G. 
Title: THE AUTOBIOGR,A PHY OF HAllE SEL.ASS IE AS A PSYCHOLOGICAL · 
DOCUMENT. 
Location IESL 
Language ENGLISH 
Call Number 
Description 

Author. PAJ'\!KHL'RST, R. 
Title ETHJOPI.A- r\.'\ HISTORIC.AL I:\TRODLCTIO,\ DICTlOi\,ARY OF BIOGRAPHY 
Location IESl 
Language ENGLISH 
Call Number: 
Description 

Author MUNRO-HAY. S 
Title THE CHRONOLOGY OF AKSUi\,1. 
l ocation: 
Language ENGLISH 
Call Number 
Descripti on 

Refer the Catalogue with catalogue l\umbers 9}O to 9994 in the lES library 
Monographs/Special Books 

Author ALEQA T A YE 
Title A HJSTORY OF THE ETHIOP IAN PEOPLE. 
Location lESl 



Language AMHARIC 
Call Number 
Description 

Yearbook! Almanacs: 
Author ARNOLD-BAKER, CHARLES. 
Title EVERYMAN'S DICTIONARY OF DATES. Location YlAI N LfBRARY, AAU 
Language: ENGLISH 
Call Number 
Description 

Author: -------------------
Title NEW AFRICAN YE.-\RBOOK 19S5 
Locati on BRITISH COUNCIL LIBR ".R Y 
Language: ENGLISH 
Call Number 
Description: 

Author TUBI.~N,\, J. 
Title ETHlOCONCORDA CO\LPlTERISED CO'\CORD."-'CE OF THE ETHlOPL,,-\i 
.AJ';D GREGORIAN CALENDARS. 
Locat ion AAUL 
Language ENGLISH 
Call Number 
Description 

Case 5: If a user ""ants to get sources on personalities in the \Iodern period of Ethiopia by 

following the path Historv. Histori cal Period .. Modern. Person (the given part) and Person (the 

wanted part), the following output is generated 

* * * * *** * * Recommended Possible Sources or Advice * * ** * 

Biography: 

Author 
Title MAKERS OF MODER~ MRIC\ PROFIL ES 1:--; HI STORY 1981 
Locat ion AAUL 
Language ENGLI SH 
Call Number 
Description 



Author HAILE SELASSlE I 
Title THE AUTOBIOGRAPHY OF HAlLE SELASSIE L "\ 1)' LIFE """ill ETHIOPIA'S 
PROGRESS". 
Location lESL 
Language ENGLISH 
Call Number 
Description 

Refer the catalogue with numbers ' 980 to 999.4 in [ES li bran 

Monographs/Special Books 

Author TEKLE-TSADIK \/EKOLRL-\ 
Title HISTORY OF ETHIOPIA FRO:-I TEWODROS TO H.-\ILE SELASSIE 
Location: IESL 
Language Al'v!I-lARI C 
Call Number 
Description 

Author TUBL-\J'\IA, J. ED. 
Title ~/ODERN ETHIOPIAN. FRO\1 THE ACCESSlO:-; OF \lEN1LEK II TO THE 
PRESENT 
Location : AAUL 
Language E\1GLISH 
Call Number 
Descript ion 

5.3 Major Strength, Limitations and Possible Ways of Improvement 

According to the observation made abollt the prototype s'stem, in the laboratory, by the 

developer and the experts part ic ipated in the kn ow ledge acq ui sition. the major s tren~,'lh . 

limitations. and possible wav of impro\ing them are described below 

From the observation made in section 5 1. the prototype has the fo llowing strength: 

I. It provides the basic fTamework or model for the de"elopment of a working system; 
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2. It can anS\\'er the basic reference inquiries including directional II1qUlnes, administrative 

II1qUlnes, etc .; 

3. It also provides possible sources of information for specific inquiries even though the 

accuracy and reliabil ity of its resul ts depend on the overall reference sources collected. 

analysed and stored in the database; 

4. It has a menu based user intelface to accept input. ou tput and explanation. The interface is 

flexible and easy for use; and users' terms or \lords are displayed; 

5. It explains its reasoning. the reason >vhy it asks the user to answer a question, and the 

different tenm or concepts which are not clear tor the user: 

6. It allows users to browse, save andior print the Output; 

7. Maintenance of the system in general and updating of the knowledge base in panicular is 

easy as the system is organised in unit s/modules, and 

8. There is no mere increase in the number of I'uks to expand the kno>vledge base. Instead. this 

could be accomplished using algori thm and imeliace to database file containing large number 

of records or tacts For instance. other tilCtors such as the language of the sources. the type 

of output required, and location of the sources could be included in the system easily by 

allowing users to select their corresponding preterence trom lists as demonstrated for the 

other decision criteria. However, these factors do not alter the rules ot' the knowledge base 

Instead. they could be used in select ing specitic sources during the database searching 

On the other hand, due to the limitation of time and the problems inherited in the domain area 

mainly in the user modelling and detailed modelling of the reference process, the current 

prototype system has some drawbacks. The major ones, and possible way of improving them 

are: 

I. The possible informat ion sources recommencied are not in order of significance. This 

problem could be solved b\' ranking the dift-;:rent sources for the different categories of 

II1qulnes 

2. The prototype doesn't save a user 's inquiry tor later retinement in case offailure in 

previous attempts, or to decrease or increase the possible sources recommended by the 



system This is because users are not required to type text instead asked to select a val ue 

by selecting an item from a list box. However, thi s could be implemented easily using the 

~st structure of KPWin. 

3. The n~~essary on-line help is avai lable for a user in the course of identifying the wanted 

and the gi\·en part of hislher inquiry. But stili it is not the best solution and hence a user 

may fail to do so. In this case the user is forced to ask assistance fi-om the reference 

librarian. The solution to this limitat ion is to accept the user's inquiry in the user's temlS 

and then extract the wanted and given part of the inquiry. This needs further investigation 

4. The specific sources included in the database tile are not exhaustive and complete. Hence. 

an extensive survey is requi red to identify, collect and analvse possible infonnation sources 

in the domain that are found being scattered both within and outside the country. 

5. The ur.certainty level of the recommendation or advice is not included because it requires 

asslgru~g weight to sources ot information bv conducting a thorough analysis of the 

sources 

6. The de:isions variables:criteria used to select the possible sources and also to identii\ a 

user's ;nfonl1ation needs are not the only ones. Additional criteria need be identified and 

easily incorporated in the s\·steill. 

7. The S\ stem includes onl\ sources \\ hich are \Hitten in English However, there are sources 

which lre in language difterent trom English. mainl)· in Amharic. other local language. 

Italian. French, and Dutch. The inclusion of these multi -languages sources is possible using 

KPWin as it SUPPOI1S difterent tonts available in the Windows envi ronment. 

5.4 Implementation Considerations and Constraints 

The ultimate goals of any expen Sy stem is its implementation in the real environment Several 

factors are anributed to the success or 'i\ilu re of a prototype expen system for its implementation 

in the real environment . Some of these are the capability of the prototype system in 

demonstrati r.g the basic functions expected of it. the init ial unrealistic expectat ions of users: the 



reluctance of users to use it , and the lack of a supponing structure for maintaining and updating 

the system (Zahedi 1993). 

For the implementation of the prototype s\stem developed in this study, the following conditions 

and considerations are essentials' 

I. The limitat ions of the current prototype system. stated in section 5.3 , should be 

undenaken along with other refinemem s 

2. Once the prototype is successful h refined. and a working system is attained , the next 

task is to conduct veritication. \ al idati on and tield tests. \'erification checks the internal 

correctness and consistency of the prototype system, i e . \'erification of the rules in the 

knowledge base for existence of confl icting, redundant. or circular rules. In expen 

systems verification is found to be more simpler than in conventional software system. 

The reason is that in expen S) stems. the knowledge base is separated fTomthe control or 

inference engine 

After the system is verified the next task is to \'alidate it \ 'al idation involves checking whether 

the developed system peliorms like the human e"pens in the domain In addition to the 

correctness of the output of the system. the line Dft he system's reaso ning shou ld also be checked 

mainly by expens in the domain. preterabk those" ho do no t panicipate in the knowledge 

acquisition. 

Followi ng the complet ion of the \ alidat ion test by the domain expens, the next element of 

validation is fi eld test. It il1\ okes testing the system both by the domain expens and end-users in 

the actual envi ronment in \\'hich the system is expected to be used. In this test all aspects of the 

system including the user imerface and the system intertace are considered . 

3. Not only preparation of the system documemation, Oil-line help and user manual but also a 

hands-on trai ni ng to the refere nce librarians is indispensable as they are expected to assist 

end-users when they use the system 
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4. Regarding the hard\\are and so ft ware requirements to use the system, a 486fDX 

microcomputer with a minimum 8MB of RAM, \lGA monitor and Windows 3.0 is the 

minimal requirement Ho\\ever, a microcomputer with better resources is preferable to 

maximise the system pert0l111ance. 

Some of the constraints that cou ld be encountered for implementing the system are: 

I. The database toolkit a\·ailable in KPWin is not app ropriate for handling unstnuctured and 

variable length records. 

2. Integration of the system with other library app lications is not straight forward . 

5.5 Applications to Other Areas 

Most of the reference ad\·isor, system developed so far assume that the users knows which 

reference formal (e .g. inde.,. database, elc) is appropriate which is not the case for most of users. 

However, this prototype. like a few prOlotype such as ORFEO and ;-';ZRef tries to accept user 

inquiry independent of infonllation source forllla! I t uses the gi\ en and wanted descriptors along 

with the different categories of users' inquiries. 

The prototype system de\ eloped in this study is conti ned to the domain of Ethiopian history due 

to the time and other resources conStrainls. However, for the other fields dealing in Ethiopia in 

general and for the two focal fields desc ribed in this study in panicular, the same model with 

some adjustment to make it specific to the domain as well as the same approach and tool could 

be used. Finally, an e,pen reference advisory system for Ethiopian Studies would be built 

through integration 



In general, if inquiries and possible sources of information are anal ysed and categorised for any 

subject, then the model and approach used in thi s study could be used as a start ing point for 

developi ng an expert reference ad visory system. \ Ioreo\er, the approach, too ls and techniques 

used in this study could be used to developed expen system fo r other functions of US 



CHAPTER 6 

CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion 

Reference ser.ice exists to enhance and maximise access to informat ion available in infonnation 

centresllibraries. However, this goal has not been achie\ ed as desired for several years due to 

the shortage of reference expens, lack of a wariness and kno" ledge of how to locate and make 

use of appropriate sources of information by the end users, and nature of the task that makes 

reference expens to feel boredom, give inconsistent advice. etc. 

Due to the unstructured nature of the task, attempts lIsing the conventional software tools and 

approach were not successtu\. However expen system has sho"n to hav·e the potential in this 

area of applicat ion. Therefore, in course of this thesis an attempt "as made to develop a 

prototype expen reference advisory system for Ethiopian history with the semi-custom 

development option using the KPWin solhare. 

Before embarking on the development of the prototype s) stem. ,m estigation of the domain area 

( Ethiopian Studies as "ell as reference services) , examination 01 the expen system technology 

and its tools and methodologies, revision of previous "orks and other related tasks such as 

identification of user categories and major sources of information "ere accomplished 

Following this, domain analysis and goal identification resulted in haying a model or general 

framework on which the prototype "as developed . Specitically the wanted and given descriptors 

were taken and reli ned to meet the specitic domain along with the categorisation of the different 

inqUires. 1vloreo\·er decision criteria were identified dliling the analvsis 



Based on the result stated above, the general structure or logical representation of the prototype 

system was establ ished. This was 10110" ed bl the designing 01 the different components of the 

prototype system using the KPWin. 

In the study knowledge was collected from human expens using the interview and protocol 

analysis methods, and rrom printed documents Decision cri teria and model was also developed 

to organise and represent the knowledge as rules and fact s constituting the knowledge base, in a 

computer system. This knowledge base "as designed in such a"al' that it can be easily upgraded 

without any fundame nt al change in the design II more categories of inquiries were to be 

incorporated into the system, more ["ules "ould be incorpo["aled Similarly, if more refere nce 

sources were to be incorporated in the SI stem. mo["e records" ould be incorporated in the 

database file after analysing them. 

The developed prototype coulc! be used bl bOlh end-use["s and reference librarians in the course 

of obtai ning information sou["ces for ans" ;;ring bOlh speciric and general inquiries in Elhiopian 

history. Users are provided with a g["aphic user interiilCe. consists of buttons, windows and list 

boxes, to accept input. to provide output. to gil e on-line assistance and e~planations of the 

system's reasoning. The user interiace "as .;lsJ enhanced bl includ ing l1\'pene~t 

The prototype system \\as veri tied in lhe iabo rato["v by the delel J per and the domain expens 

using different cases. The general opinion 01 the domain expens "ere the possibility of the 

system to be useful in assisting both end-users and rderence librarians 

Except the limitati on to represent indil'idual users model, the rule-based approach used to 

represent the knowledge in the prototl Ve sl'stem \\ as tound to be appropriate. Moreover. 

KPWin was found to be suitable tor implementing it and lhe other components of the prototl'pe 

system - user interface, infe rencing mechanism. explanation model. database interface and facts . 

Also a runt ime version of the prototvpe could be gene["ated and run under \\ 'indows operating 

system without requiring the KPWin sothl are 



In general, the developed prototype system demonstrated ho\\ the expert s\,stem technology 

could be helpfu l in automating the reference service tor the Ethiopian historv In part icular, an 

attempt was made: 

• To show how the prototyping approach. the interview and protocol analysis methods of 

knowledge acquisiti on, the production rule method of knowledge rep resentation, and the 

backward chaining inferencing mechanism could be used in de\ eloping the prototype 

system; 

• To show how screen objects, hypenext and graphics could be used to have a user friend Iv­

user interface based on the general characteri stics of the user: 

• To present the different development tools available for developing an expen system, and 

the criteria fo r selecti ng one that is appropriate fo r the application at hand: and 

• To ex plore means of extending the prototype to a \\ orking system 

6.2 Recommendations 

The work in the course of producing this thesis has gi\ en enough insight to the researcher to 

recommend the following points. 

I. A conlinuous refinement for Incorporaling correct ions and Im provements IS 

recommended. This should be tollo\\ ed b\' S\'stem testing and e\aluation to check the 

consistency and accuracy of the S) stem's advice. to e\ aluate the usabil ity of the system. 

and to discover any bugs in the system 

2. Since the developed prototype restricted itself to Ethiopian history, and because the 

method. approach and tool could be applied to other areas. a bottom-up strategy. ie., a 

coll ection of smaller systems. is recommended to achie\ e a reference ad\'isOlY system for 

Ethiopian Studies. 



3. Since KPWin is found to be easier. tle~ible and app ropriate during development of the 

prototype system for the implementation of both the consultation and instructional 

processes of the reference ser,ice. it s use for funher wo rk in this line seems appropriate 

4. InfonmtioniReference sen 'ice is one major component of an infonnati on centre or a 

library. It is highly inter-linked with the other components mainly \Vith the circula ti on 

section, the public catalogue and any other iniormation retrie\al component in order to 

access the sources of information available. Hence au tomation of these basic components 

is required to enhance to the peJionnance of the reference ad\'isorv svstem \loreowr 

improving the collection of infonllatiorli re fe rence sources is recommended . 

5. Further research is recommended in the area of modelling the doma in. i e . to come with a 

better reference process model to r Ethiopian Studies, in area of knowledge representation 

of the domain. i.e. to come II ith a better kno\Vledge representat ion scheme fo r the user's 

inquiries and information sources, sa\' using the object-oriented representat ion: in the 

implementat ion of nalllral language based user il1leJiace. 111 the designing and 

incorporation of uncenaint\· model tor measuring the uncenaint\· bel of the ,,'stem 

advice; and in the inclusion or a built -in knOll ledge Jcquisition module that \\ ould enable 

the system to increase it s knoll ledge as human e~pen lI ould do 
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APPENDICES 

Appendix I: Database's Record Structure and Sample Data Values 

a) Structure for database 

Field Field Name Type \\"idth Dec Index 

1 AUTHOR Character 60 " 

2 TITLE Character 1 00 " 

3 IMPRINT Character 60 " 

4 INFO TYPE Character ::0" 

5 INFO CA TE Character 30 " 

6 INFO LEVEL Characte, 30 'i 

7 LOCATION Character 30 " 

8 LAJ'\GUAGE Character 50 " 

9 T COVERAGE Characcer 30 'i 

10 A COVERAGE Character 30 N 

11 I COVERAGE Character 100 N 

12 CALL NO Character : 0 'i 

13 DESCR Memo 10 " " 

"Total " 571 



b) A Sample Data Li st of the Record 

MATTHEWS, DAc'JIE A CURRENT BIBLIOGRAPHY ON ETHIOPIAN AHA 

BIBLIOGRAPHY GE NERAL IESL 

ZAl'-1JTTO,SIL YO BIBLIOGR.-\FIA ETIOPIC-\. rN CONTfNUEAZ I01'<c 

BIBLIOGRAPHY GENERAL i'.IAIN UBRAR Y, .-\.\L 

AAU LIBRARY BIBLIOGRAPHIES FOR ETHJOPIX'': STLD[fS A. BIBLIOGRAPHY 

GEl\'ERAL [fSL 

KEBEDE GESSESSE I:'-J DEX TO THE JOLR0:AL OF ETHIOP IAN STuDIES INDEX 

GEl\cRAL [fSL 

LESLAU W ENGLISH-AMHARIC C00:TEXT DICTIO:\ARY . 1973 DICTIONARY 

GEl\cRAL BRIEF IESL 

• 
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Appendix II: A Sample List of the Source Program 

( + ============================= ~KA3~S.K? ================ 
This applicati o n is a r~le-~as~d app=~ach to a problem regarding 
reference service whe:e a use : 
come with an inquiry and che system ~rovide a r e·:ommendation 0: 
possible sources, 
or an advice . In par:lcular, i': 15 

reference advisory sjstem in the 
field of Et hiopi a n S:~dies. 

a prototype expert system fo: 

':'15: of 

( +This is the main mcdu:'e that loads other modules consists of :ules and 
user-interface part of the oVer a1:' codes such as leshyper.kb, 
module2b . kb , module2 .:<:b, moci'...l :'e 3 . kc, ::1odl.,..;~e4 . kb, o2t:: . '"" / 
( * Pr ogrammer : .';2ene :::::-.eb~ 

Date programmed : "';'..:[;02 l::'~c ... , 

(*=================== : n:i:ia:::at : ~~ == ===;============= . ; 
@c : \kpwin2\kpdblib .c Fx 
re s et (sel info sour~e 
set_event toplc l tra;::, :5}'S .::r.a::: ever:::: 
( * TO DEFINE r.A..CTS L;S:::NG LIST · } 
( * ======== lise fa::: basic sc~ = :es ~~ !nEcrmatior:========== W) 
diet fl'l.rv-JTED is [ ILLUS,:, ?_r..':': G ~I, :EF!:-!:::':':~N: 

diet_ GIVE:N ':'5 [ ?:::?{SC:;, ?:"":'.:=:, ,:,::?~,!::: 3:..i3:'::C!"] . 
ency_wanted is [DATE, ::":" ;JS:;':":-: ::N , C;<-;.::l.J::: .~TION , JEFINITION , ' BAC:<:G~:'_'~ID 
INFORMATION ' i . 
ene y_gi ven is [ ?::~SO:-; , ?!'-'~C:::, 

bibla wanted is [aIE:":OGR:;?~':' , 

INFORMATION " • J J 

"~'::R~:?' SU;-7ECT ' J . 
')CC~M:::>:r LCC\TION ' , aACKGROUliJ 

bibla given is [ ' SPE:C::-:C Pl 3:': C.tl::' ::;!:' , ' ':'ERJv1 OR S;';5JEC7', PERSON, '.~.'::::::::SS 

OR LOCATI ON ' J • 
index wan~ed is ?bib:: ~a~:ed . 

lndex-glven :5 ?blbl: ~!ven . 
abst ~anted is ?b l b:: ~a~:e= . 
abst=:given is ?biblc_g':' ve:: . 
blOg wanted lS (DATE, ?:::R3CU, :;~G.~;~:.':'.:'IJn, 'ADD ?::SS OR LOC.':":'I Ct;', 

' c.;'.C(S?-::L::D : :ir-::::\."':':'.:-:::N' i 
biog_gi ven is [P ERS OW . 
cata wa nted is [DAT E, ?:::::<SON , E: 3LI OGr:<..:"?:-lY , ' DOCUMEN';' LOCATI ON', 

' DOCJM2NT VEr:< : F : CATICN' j 
cata_given is [ORG.AJeZ.=\TION, P=::~SON, ?~.C::, ' TERM OR SUBJECT ' J . 
un 1st wanted is ?ca:a wa~ted . 

un- 1st-given is ?cata given . 
geog_wanted is [DATE , :!..LUSTR!;':' : ON , ?E~SON , '.D.. ODRESS OR LOCAT~ON ' 1-
geog_given is (? U;CE , ' : ER"! S OR SUa:::CT' J 
guide_wanted is [ ' BAC!-(GROL:~lD I:I:O?1-1.n.::-: CN ', ' DOCUI'-~ENT VERlfIC.ll.T ICi ' : 
guide given is ( ' TEFiY C:<' 5;';5'; :: ::':"' , 'S?'::(::;::- I C ?UBLICATION ' ] . 
hand ~anted is [ ' ILL:":3:':;~}\:'! CN ' , 'DEF : :::~2: ~~:', 'BACKGROUND INFOR1-1A::O~; ' ~ . 
hand_g iven is [ ' TERI'-! :~ SJB'; ::C-:', : 
dir_wanted is (DATE, C~G.~.N IZA:': ~N, ?::K.sC~' , '.C.DDRESS OR LOCATION ' j . 
dir given is [ORGAN!Z.';'!'! C~; , ? :"'; C:: J . 
mon ='"an ted is [DATE , ' ~LU S':'?.".':' IJN, ORG.o~ I: z.o::: ON , P E?-SON , DE,I N I TI ON , 

' BACKGRCu:i2 I>iFC~'1.~TION': 

man_given is [ORGANI Z.;'!'!OII , I?S?SCN , ?!.-.:"CE , '':'SR.M OR SUBJECT ' J . 
prim_wanted is [I LLUSTP}\TI V~ , 3IaLI OG ?;PH", 'aACKGROUND INfORM-'\TI C ~I ' ; 

prim_given is [ORGANI Z.;TION , PERSON , ' ':'~RM OR SUBJ ECT ' J 
yearb_wanted is [OAT:: , ILLUS'!'RP-.TIVE , ' ~I:":~ERI C INFORAATION ' j 
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year:' ~lven is (ORGP-.N::.-l::' : ·:)N, ?2!{SC: :, '7t:RJl.l OR SUS";:::C-:"; 
db wanted is [8I BLI OGR..~? :-:·~·,' )C":~ j.jEN? V=:R :i:F:: CX:' :: ON' , '3ACKG~OUND 
IN?C?.Mi\TION' ] 
db 9,',e:1 IS (ORGANIZATcC'I, P!J\C~, ?::RSCN, ' T ERM OR SUBJ EC, ' ] . 
( "'cor.tinue FOR OTHER SCi;?CES ~ 1 

( · Valid combination· ) 
wanted_givenl is [[BIBL!OGF<..A-.PHY, 'TERN OR SUBJECT') , 

[ S!i3LIOGRAPHY, 'SPECI:- : C ?UBL!C.!l..T!ON' ) , [ BIBLI OG::t!>.?HY , 'ADDRESS OR 
LOCA,ION'] , (BIBLIOG'-".?~·', P:;"SONj, ,BIELIOGRAP HY, JRGANIZArIONj; . 
wanted_give n2 is [[I! :'US:'RA'!'ICN,ORGANIZATI ONj , [I:LUSTAAT:::ON , PERSON ] , 
(I IL;;STAATION , ' ADDRESS 0;; LOCATION ' ]] . 
wam:ed_9iven3 is ((DATE , C~GANrZATION I , (JAT::, PERSON), (DATE, ' ADDRESS OR 
LOCA,rON ' j ] . 
' ..... anted given4 is ({OPG.l!...~; :: 2.!l..':'!CN, '.!l., DORESS OR LOC.il.TION ' j , :ORGAN!Zf,T!ON , 
O~G.~':l:!:ZATIONJ, [ORG.il.NI:.:":- :: ::N, 'TE:?J.1 OR S\.;8J::C':"] , [ORGANIZ.;;'.TION, PERSON] , 
[ORGANI Z.l\T-ION , 'SPECI:-::C ?UBLI C.Zl..TI ON ' J) . 
wa::-:e d glvenS is i(P::?S:;r·I , ORG.!l..NIZ.::'.T! ONj , [P::RSON , '.Z\9DRESS OR LOCAT!ON ' j , 
[? E RSON , ' TERM OR SU3.::t:C-:" J , : ?ERS,JN , PERSON ~ , {PERSON ,' .3 ?ECI F:C 
Pl.:3L!C.".TION' ) ] . 
wanted given6 is [[ ' AC,Llr. ,:: SS OR !..CC.':"'TION ' , ORG.~.NIZATI ON1 , [ '.!l..DDRESS OR 
LOCATION ', PERSON], [ '.".CCRSSS OR LOCAT I ON ', ' ADKESS OR LOCATION' j , i 'AClDRESS 
OR LOCA~ION ' , ' SPSCI FIC ?1";3LICATICN'] 1 • 
wan:ed given7 1S [[ ' DOC:;~! EN'~ LOCATION ' , ORGANIZ ~.TION j , [ ' DCCUMEN:­
LCCX:' ION ' , ' SPECI FIC PC3 :"::::::.!l..!: IN ' ] ] 
wa!1-:ed givenS is [[ ' ~CC.::-E:H'r V::R::: C.':'.:- : Oil ' , ORG .. ;.N:Z.';TI2N:, ~ 'DOCW"MEii':' 
V=: ~ ::: C.';TION', ?ERSO[::, : ')0c"";:--12:-;:- ·:~;::?:'C.;;'::':CN', '':"~R.''-1 :? 
Sl;3':::CT' ] , [ 'DOCUMENT ' ''::::~ :: F!C.;':"I:!l', ' S?C:C:F: C ?U3:"'IC~.TIC:-;' ]) . 

' ... ·a::-: e:i given9 is [[ 'C.~.C:::;:\OC~l) :: i:·::: ::tM..';T::'N' , 'S?=:C:F::C p·";3:.rCAT: ON ' ~ , 

( '3ACKGROUND INFORl'·t!l..':':C:;', ''!'SR!'-1 CR SL:3'; :': C':' , ] , [ '3.:I..Ci\GROi.: :!D 
IN :-C:;MATION I , PERS ON 1 , ~ '::.:"CKGRGU :m ~ N ?C:<.'vt-; :'ION ' , OFGAN :: ZA.::: IN I J . 

wanted_givenlO is [[C' E::-'::CTI:Jii, ''I':::R.M :J:<. SU5JECT ' l , [!LLU.3~RATION , 'TE?"'1 OR 
SUa':;SCT' ] ] . 
wanted_givenll is [[ ' Ni...::-: :':~I C :~IF:::<:'t;':'::N' , C RG.~_\I:LZ";'!':ON:,: 'N UM E?:LC 
I~;=C?}1.~TION I, PERSON ] , : ' :;·':>:2R::C ::;=~ K.'''1.r.::'I Ol'i', '.~: D?ESS OR 
LCCA:' I ON , l , [ 'NUMERI C ::;::?1-1.r..':': J~; ' I '.3?!::C::~:: C ? U8:...rC.:I..'!'ION': ~ . 

u~~o~ wanted given is ~~:~n 
{ ?~a~~ea glv;nl,?wa ~tec ;_ ve~: ,~ha~:e= g_ve~3,?wanted g::en4, 

?wan~ed glvenS,?wan~ed ; : ven€ , ~w3n:ej 9lven~ , ~wanted glvenB , ?wanted given 
9 , 

?wanted given 10 ,?~anted gi venll· . 
(- ===========end of fao:" ====;=================== , , 
( ~ ====== Online Help ======~ ) 

topic trap(info) . 
if ?in fo is F9 then 

hIs is read ( ' may.ea~~.t:·:t ' ) and 
ghw is window l ,:',:',~ O , 23 ,'Ger.eral iielp .:l..bout the .!l.,dvisory sys:em ' , 

[eve:- lapped, chi eX. f r 3:-:-.e, ',;i s:..:O 1 e, !r.a :-::.. :T.: ze, r.'\d :-: imi : ebo:-:, co:'. t rolmenu, t:.. t.i eba 
.. , vertscroll, :-::::':;:'::O':.! ] .I ar.;:: 

show_ window {?ghw , a~j ~a~e ~cda: ?gn~ } and 
text ( #e , #n, ' Gene.::a':" :;2:':;' :'0 '....:se tr.e :::yscem , fin I, ?h ':" s ! and 

c:~se all (J . 

er.d . 
tr..? is true . 
SEt:.lP () . 

firstl () . 



intro ( ) . 
I - START THE: BACKWARD C".;:: ;: :: 3 ?'<CC:~;;'<:S ' 
topic start_advice . 

disable window \) 
advice () . 
disable window () 

if ?advice <> [] the::-. j:.sw lS w.::--.dcw i , 1 , 2 ,9 2 , 24 , ,- ... - OU TPUT SCRE EN ***' 
[popupwindow, t:-.':' .:kFrame, :'ltleBar, Contr~l!'-1enu , Max.:.mizeBox] [close event, =e:s:':;:e eve-r.: ] and dw2 1.5 Wlnoow t , 

1 , 1 , 90 , 2 " [child, vls:.b:'e, sib2.:..:-:gs, showChildren), ?disw, gray ) and button IContin ·....:e ,:Ne:o::t, l , l l and button t HOW, : how , 11 , 1) and button {EXIT,c .:lose,lS,l l and button i ?rint, 0_print,24,l l and 
button (Save, 0 save,3 0 , l l a:l.c '.." la is ,.."indow ! 1,3, element window info \ ?d1s ..... :-: , ==_err.e:-.: ·.."indow 1:::::: t ?:i.:.sw : , 11 1-2 , [ch:"ld , siblir.gs, :-. ::;r=.s:::o':'~ , ver:S:r::;ll , s howCh .:.. ~dren, visible j , ?dis'''''' and use font ! ?ma.:.:-.?:::-.: a:-.C: te::·:: '~e UXS ~y~ Rec::rr.mended Possible sou:ces / Advice:- Mr.', : '::':::· j .:. :e =.!"".c use font +::l.orrn .' and shew window ( ?disw / 3;:C 

use f on t (?med i um l . 
( * ======= OUTPUT op : : o ~~======'" 

tepic o _pr int . 
· .... rite (prn, ' #n ..... ... ......... - .... Re::::L,;,er.ded Poss.:.c':"e 50·...:::es or .A.dvice 

***** Un ', 

e:-.d. 
topic 0 save . 

.,.."r i t e l ?:'::" ':" ~ , 
Advice ~ ...... Rnl, 

?advice ) 
e:1d . 
: :>pi: b close . 

cloSE: wi!""'.dow \ I 

e -:.:..t kp () 
end . 

: op':":: how . 

, . . , 
::<.e .:omme::ded ?~5siD':"e SCU::CES 

whp is · .... indow ,:,':",S~,23, '':" :-:2 SYS':'::~4 
REASONING' , [over la pp ed , t:-.:-:kframe, 

ma:<imi ze, r.a.;·:':"::-.:' :eo::::·:, c::::"'. ~ ::olmenu, ti t.':"e::'a ::, 
vertsc::oll,horzscrol l: 

wh 2 is ' .... i:-.dow \ +, S-~ , 2 " : ::-.':'ld , ViSlb~E:, s'::":C: :':1gs, showC:-I':"ldren j , ?whp, <;:21'/ , . 
bb! is but.ton l C":":::lse , C:'OSE: n , .J.., 1 ) 

whl '::"s wir.dow j , 0 +, -' , 
window_info (?whp, I - ~, 
vertScroll , showCr.:::':::~:-., \:1S:0:E:. 

text ( '# e #n ', ?h~.,.." .:...:..s~ 
show_window ( ?whp , 
t o pic close h . 
close window ! [ -:', ... 1)".::: ' 
end . 

end . 
t o piC Next. 

( * * ) 

set title ( ?disw, '.:' .. :.:ept Cho.:.ce:' 

Wl~aow In!o ?whp ! , 10 , element 
[ child , s.:..0':".:..ng5, !--lor:.3croll, 
, ?'l"Ih p J . 

asl.(';eDo you Il'la :-.: :: :;;-t:~ 3 nc ~ :~e : .3. d ·/ :. ,::e: ?' , ·, .. ;ant., :·£es,No ji . 
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if ?want is '/es :.r.er. rese( i[ advlce/a'::·;::'2:,::-.~L:.lr!O/inquiry, 'type 
of source ', start_ac'/l.:';, intro,in;:r::_S~:5,se:":9, 'i nfo wanted', 
' main category' , ' suD ·:ategoryl','sub ca : e:;~ = yZ', 'sub category3', ' info 
given ', sel_info sc\,,;r:e: and cl~se w:=--.:: ::· ... · ?:::i.:.S",'; and do 
(? start advise ) 

else clear (I • 

end. ( ·next "'- j 

end . ("'start-advice'"") 
(*=======Main goal 's r~:es===================== · 

topic advice , 
how list is [ 'The reasons to glve these s~~::es or advice are: 

====>nn ' l . 
set number of va 1 '..:.e 5 {adv':ce, S0 } 
lps-isIJ.- -
i=l. 
k=l. 
advicel is [] , 

(.=============== RUL~S = ============= . ~ 

(+ Rules for general g~~i~ w •• t~e l~fo:ffia::=~ a=_::es avaIlable at IES . ) 

if ?inquiryO is I Gu:.de :;!"': rES I ther. ~:.::::e.:::e:·:: and advicel lS [1 
if 'inquiryO is HIS~C~Y a~d ? l nqul r y __ ':.~.:. : ~uide ' 

and ?'type of 501..:r:e' is 'Journa':".s' 
then advicel 1S :-eac 'Journa:. c:..:c' =' :-. :: :e:': - ' ~e~y5 #y5 PLEASE 

WAIT 

and wa1: 5~d how ~:5: ~e:~ ,.~=_: 1nqulry/questlon 
" ?inquiry , on fi n' , ? ' : Y~E 8: 50L.=ce' , 

on 

' ~n and t he visible index :~::::3:e : ~e5e sources ' ] 
i f ?inquiryO 1S H:S7CRY and ?lnq~ir y :5 '~e~e:a: Guide ' 

and ? ' ty~e ::: 
then advi:e: 

Ethiopian history' , 
'#n #fb lue p~ea5e 

s=~:=e' is Mcnog:~~~~ 
,~ '~e~~q~d:bl L e ?:: :~e =:~:e:-ent tezt books 

999 . 4'J 
and text: ( ' #eil yS :i~.:: F:'~;;SE ~JAIT a.:-.:: wai t 1, 2 ) and 
how list gets [ '¥=~: :~qui:y / q~es:::~ ? :~~~~ry, onnn " 
? ' type of sou==e' , ~~ and the 3~e::~~ :~a5s:flcation scheme 
indicates those nt..:.L.:mOe=s'j 

if ?inquiryO is HISTORY and ?inquiry :5 '~e~ e =al Guide ' and ? ' type 
of source ' is ' DatabaSEs ' 

then text l ' ;:;e:;y5 il:l: PLE.;;SE ·1l . .":l..I~ and wai t ( , 2 ) and 
advicel is [ ' Rn#r:Some 0: the ::,c.:~.:a.5e5 3:e' 
read ( 'da tabase.t:-:t' ; 
the intermidaries' , 
library ' J • 

'~ n, and :c: ;-:".-:::::e- 355:s:ance please consult 
'hnat Comp~:e: 5E:t..:.:~ o f the kennedy 

if ?inquiryO is HiS~C~~ snd ?inqui:y :5 '~e~~=a: GUlde ' and ? ' type 
of source ' is 'Museum O~~ects ' then t.e:·:: ';:;e::;::·: ;;1"5 ?LEASE 
vl.lUT ..... . ' ) and ',.;a1( ' ,2 1 and aeV':':-= _ :5 :' ;:;:-.::~r1fbl ue Use the 
museum catalogue l:::ate:i in the muse;.:=-:-. 5::::::-:::::-. ' J and how list 
gets [?inquiry , ...... ? ' type or 5.::1_::==-': 

if ?inquiryO is ~:STO~~ and 
['Better discuss w.:.:~ t~~ 

general gUide abo~t :~ S ' : 

?inqu.:.r:: :5 ' :",;:-. K.:-:=·,.m' then advicel is 
refe::-e:-.:2 ~::::':;':':'3n, or ', ' cons ult the 

if ?inqui:yO is ~:s~~~~ a nd ? : r: ~_l: 



::"5 C 

and?' type c: =::;...::.:e' 15 ': r.::;:matlC!1 ':e:-.:::es' then 
text ( ' #e#yS #yS PLEASE '~.:".:": 

':;:r. 
, I read ( ' i nfocent , txt' I 

if ? i n qu iryO is H!S::RY a~d ?:~q~~:! :s 
and ? 't-ype of scu : :e' :s ' :::-:pe::s ' :;.e:1 
...... ' ) and '..Ja ic ,2 ) and ad'i.:.c:e~ is 

' Ge~e:a ~ Guide' 
te:·::. ':;e:::/= #yS PL ::"=-.S:: WA: : 
[ ' iT:-, " : ead ! ' exper:..s . txt ' ! 

I · 
( *=============== RULES: :..::V=::. T1t10 ====================== r ) 
( * WANTED - GIVEN APPRO;'.::-:':::S ~ 

if ?inquiryO is HI STQRY :':-.0 ? : r.quirj is ':.iENERAL a:-,Q c :-.e _or 
( ?dict_'..Janted,? ' info '..Ja:-.:ed ' and cn E: c: \ ?dicc_ <; : v e;-" ?'in f o gi·.:er. ' ) a nc 
where ( ?union_'..Ja!1ted_;: ·.'e :-., :? ':~::: w=..:-.:ed ' , ? '':~::: g:ve:1 ' ]) <> 0 : her: 

sel i nf o source is D1C[::~a:~ a~d ad'/ :c e _ 3E~S ::=~~cnaries ::;: n 

?Sea:-ch_dat abase] ar.:: :es~t , sea:::: ::::. a:abase , a:-.:::: _;s gets 
[ ?sel info source ] . 

- -
if ?inquiryO is HISTORY a:-:ci ?lnquirj lS SEN2R';:" 3:;0 ~r.e _cf 

( ?9iblo wanted,? ' infc ~a ~:e~ ' a:-:d ~~e c: \ ?9:t ~ = ~: ';e~, ? '~:lfo ~: ve r:' ) 

and where ( ?unlon_wanted ~:ve'1, :? ' I n :o ~anted ' ,?': :-.: o give !1 ' ]) <> 0 
then sel_info_sour ce is 3: b~: cg rap ~j a~d advi:e~ ~e :s : '# nBibl~:;:aphies : , 

?Search_database l 
(?sel_info_source J . 

a~~ :eset ( search database . 3::'0 :ps gets 

a :-.0. if ?inqui r yO is HISTCR~· - ., 
( ?i nde:.-.:_wantec , ? '~ n::> ·; .. .?:-. :e~' ar.;:: :::-.2 .:: , ?:r.;::,;: :·:_,;::·;e :-., ? '.:.nf o 
and where {?unlon_Wante:: ;; : :e- , : ?'.:.r. :: · ..... ant-ed' ?'.:. :-.::: giv-en'j 
then se :_in ~ o_50u=~e ~s :~::ex 3~d a= ~ : :~ _ ge:5 
?Sear ch_databasE } 

, =:-.: :-.::::..e:·:: ' 

and reset ( sea .:: ch _cia: ;.::a s 2 .::.r:c _ps ~eC5 [? S2~_::-.:c_s.:ur:e] 

if ?inquiryO is nISTOR'~' a:-.c ?:::':;:l: ":": i' ::.= :;E:NE:i=(A:' a:-.':: ::-.2 of 
(? abst_wanted , ? ' info · ..... a:-.: eO ' and on~_::: \ ?a::Jst ;:·,;,;:--., : '.:.n:o gi .·e:-: ' l ar.:: 
where ! ?un~on wanted g.:.',;~~, ?'.:.:-.: ::: · ..... anted' " ',;.:--.:: ~ ·: 2:-. ' }1 <> then 
sel_in:o_ source is .:l..z.s:.: a: : ;~.:: a::·.::c:e_ 0c:s 
[ ' #nAbstract : ' I ?Search ::.;:a::ase: 

and reset l 5earch da:abase a~c irs ge:5 I? se~ .~~- so~rce: 

if ?inqui:yO is :·L:!:S TO :::r:- a:-.::::.. :r. ':;l: :: · 15 SE :IE?!..:" ~:-.:::' ::-.2 c£ 
( ?en cY_ '..Janted, ? ' infc ·.-J3.:-.:e:: ' a:-. :: -::-. e ::~ I ?e!'1:~· ":;_ '2 -/ 'l ': n ~ o g::e;-.' ! a :-.:: 
wher e ( ?union wanted g :·/2:-., ? '.:. :-.fo ',-::::::: :2 -:: ' , ? ':::.: : ~:':2:-. ' j l <> : th e n 
sel info_ source is ~ncY:~:re~ : a a~ d ad ' ,' : :e ~ ge : 5 ~ ' ::~ 2ncycloFej~a: 

?search_database J ;~~ = e!e: . 52arc~ da :abas2 a~ j ~p s gets 
[?s e l info source] . 
if ?inquiryO is HISTOR~' a:-.d ?:nql: : :y is :;E:NER.':;:' a~d :::.e_o f 
( ?biog wan ted , ? ' inf o wa:-.:e:: ' J a:1c ::ne 0: ( ?3iog g ,:, ';e:-., : ' in£o g':':e::.' ) a:-.:: 
wher e (?union '..Ja n ted give:-. , [? '.:.nfo wanted ' I ? ' ~r.:= g : ven ' ]l <> : then 
sel_ info_souice is-aicg:aphy and advic:eL ge c s; ' 5icg:dphy : 
?Search databa s e ] and : ~5e c . search dataoase J a:-.o ::::5 sets 
(? se l _info_source] . 
if ?inqui r yO is HISTORY ~:-.C ?:.;. :.:;t.: i::,- 15 GEN ERAL .=.:-.:: ::-.2 of 
(? cata wa nt ed, ? ' info wa~:ed ' and on e :::,?ca ta g_~e -, ~ 'ln:o g":"~'E;" 1 and 
wher e ( ?unlon wantec_gl '/e~ , : ? ' ~:-. f :: ·,.;ar.ted ' , ? ' .!.:-.=:: ~:':en ' ] ) <>: th e n 
advicel gets[ ' Cat a loguE: ::_:1'£e:5 : ;" :-3 (, ::;. S9~ . "; ':':-. :~s ~:brary ' : 

if ?inquiryO is HISTOr<.-:· -a:-.:i ? : :-.:::.'..::.:y ':5 S C'.NER.A.:' s.:-.j :::-.2 0: 
( ?geog wa:ited , ? ' lnrO Wa-:2C' a-:J, ,Jr.e .:: ? geo~ ;_,e- , "; ' :-:O g_:2:-.' a:.: 
where ( ?unlon wanted_gl.fe~ , : ? '::. :-: : :) ·",anted ' , ? ' :.--. : : :; : ';2:; ' J <> : then 
sel info sou r ce is ' Ge::;:3F~ic SOL:ces' and ac~::e: ;e~s [ 'Ge::i:aphica~ 

sources : ?S e arch ::=-:3!::-a~e : a :;d reset ( sea:: ::-. cs.:.a::ase ' an:: ':';:: 5 :;e~ s 

[ ?sel info source ) 



If ?1.nql_l.:YC ':5 H!S':'2=',: ='-.0 ' .lnqu.:..::/ _ S 'J~!'-I::R1l,.L ana or.e of 
(?guide wa~ted,?'!~~ ~ ~a~:eG' a~a ~~e ~~ \ ?~u ide ~:'/e ~, ? 'info g~ven' l 

and wnere , "unl.on t .... a:.: -e~ g.:..'/en , ( ?':..::::; ':ar.c.ed' , 7'1::£0 gIven ' )) <> 0 ther. 
sel in:o source :'5 ~L.::je ar:c. adv!:e: ~e~s! 'GU!!)E: ', ?Search database ! 

and reset i search da.:acase , and ~~s qE:ts :?sel ir.:o sO',.lrcej . 
1f ?lnqU1.ryO lS HIST ::' ?'~' and ?lnqul'::::; _ 5 Gt:NERz\L and-or.e of 
( ?hand_·,..,;anted , ? 'inf::: ',..,;ar:ted' ) ana :::.-2 o: t ?hand_91ven , ? ' info given' ) and 
where ( ?unl.on wanted glven, [? 'info wan:ed ' , ? 'inf o given ' )) <> 0 then 
sel info sou~ce is Ha r:dboc~ and ad~.:..=e: gets { 'Handbooks / manuals: 
?Search-database j and reset (sear:n ja:abase J and Ips gets 

[
? •. "7 1 
.se~_l.n~o_source . . 

if ?inquiryO is HIST : ;:r{ ane ?inqLi:/ .:s G2NERAL ar.c o ne_of 
(?di r_',.;anted , ? ' inf o · ..... a:;:ec ' and :::-.c :::f r ?dir_give;I,? ' '::1.:o given' l and 
where ( ?·, . .micn_'..-Janted_g':"Jen, (? ' infc wa:::::ed ' , ?'info g':' v en ' j) <> 0 then 
sel_info_source ':'5 Di:e:~c:y and ad':::e! gets r ' Ji=ec~ories : 
?S e a:ch_database j ane :e.=:et ( sear::-. :::~:a.:)ase l ar:ci :"~s gets 
[?sel_info_source j 
if ?inqui.:yO is H:~3:'::<:~" and ?inqu:=! : s :;E:NE:R.';L ane. on e of 
(?mor._ .... ·anted , ? ' in:c ·"'a:1te~' ) and ::-.e:: ?mcn S':·Je:-., ? 'lnfo given' ) and 
where ! ?·...:!11on '",antec_g: 'Je:1 , [? ' lnf: 'Aa:-.'Ced ' , ?'info giver. ' jl <> 0 then 
sel i:1fo source ':'5 ~c:1ograph and aa ~ ::e : gets [ '~onog ~aphs/Special 

Books: ?Sear:h da-:abase ] ana reset ( search da:abase! and lps gets 
[?sel in:o source:. 
if ?inq·...:iryO is :i:S':'Q~ ':' ar,d ?inqu :: :/ : 3 GENER~L ar.d or.e of 
( ?pr':'m_ :...Jar.ted , ? ' inf: '.,,:ar.te~' ana :-e :: \ ?prlm S:"'~en,? 'l nfo given ' ) a nd 
whe.:e t ?·...:n:'or._wantea ;:'/e~, :?'i::f::: · ...... a:-.:e-::' , ? '.:. :-.:-: ;iven'j , <> 0 then 
sel 1nfo sOl..irce :s '==::nar'j PU.o:"l:.3::'::-.' ana 30 v.:.:.:::1 gets [ ' Pr:mary 
publ':ca~ion : Sea::~ jat a~a5e~ a~= :~3':::: , Se3::~ ~atabase ) and Ips gets 
[?se:" i~f= so u rce:. 
if ?inquiryO is H!S:'J::<: :' and ?inqui=~' .:...5 S~NSR.~L a:1ci one of 
(?yea ::!::_ .... ·ant.ed,? ' :.r.::l · .• ian:ed' ar:! :::-.::: o : ,? jea::o glVe::,"lnfo glven' ! 
and where \ ?union wa:-'. teci g.:. ven , [? ':.:::: " .. ;:3.:. ted , , ? '::.nf o given ' ] ) <> 0 ther. 
sel ':'n:c sc~rce :3 Yea=b=c~ 3~d a= ';::e: gets [ 'iea:bco~ /Almanacs: . . 
?Sea.:ct_dat.aoase ] a~= :e3e: ( 5earC~ =3:3=a5e ! an0. ':'ps get.s 
(?se : i:1fo source ; 
~f ?~;;-qu1ryO 1S i-::S: :'::C l ar.d ? ::. nqu := y :"3 G~N::RAL a:1a one of 
{?db wa:-.t.ed , ? ' info · ..... a:-.~e::i' and :::-.e:::;: ? db gi ve:-.,? ' lr.ro given ' ) and 
h - ... 7 '·""ocw- nt-c" "'-n '? ' " ~ " "-=- - -,-;, ?"nfog"v-"""" < > O t h w c_c \ . j,: _ . :_ a e g_ ,e .. , .' In_o .... 0 .. _-= .... ,. _. _ _ t:::' ••• I .:en 

sel '::-,f::: SC1...:J::ce :"5 ':a:3.CaSe Sou : :es' a:1C acvi:e::' getS ( 'CD_ROM 
database sources: ?S:ar:h data.cas-=: a nd resec is£;arch database ! and 
lps get.s [ ?sel info s c;.; rce j . 

( * 1 . Fo r Historica: :onli c t : r ul es a:e:..n file mocule3 . i:b"') 
( . 2 . For Hist o ri ca':' ::::-.l':'cc : rules a:e :.n :iIe :nodule2 . kb "' ) 
( . 3. For Histori ca~ pers onaiities: : ~ :e5 a=e in file :nodule4.kb . ) 
ffinc:uce :nodule3 . ~!:: 

#incl ude module2 . kb 
ffinc~ude ~cdul e4.f.c 

( ... ==== HYPERTEXT basea assistan ce E"~:\ GL:IDE ON I~S ===="' , 

topic hypert.ext . 
disatle window \ ?w!t l 
( · To load the sou=c~ 
ffincl ude ieshyper.ko 
wait ~ ) . 
advice () . 
end . , . hY?ERTEXT' 1 

::::=e~ 

( * f~nal goal assignma no ' I 

f: om ~eshyper . r.:b'" 
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advice ~s ?advicel . 
if? Ips is (} then Ips ':".5 n:::-.e . 
if ?adv:'::e <> [] and ?':"::qt.:':"':i is Gc:;.e = a~ c : ?inqu .:..ry is spesi:ic .l then how list gets [ ' For your ques::'on / .:.. nq~l : Y you have :dentified the wanted part to be " 

? ' info wanted' , & c :;.e g.:..ven part to be ' ,?' info given ' , for this ccmbination t~e pC5~:~~e 
categories of sou.:ces o~ lnfc:mation a~A ' 

Corresponding t o these 
?':"ps , 

Hence , 

Categorles of sources c:-.e sys:em ':'denti fied the recommended sources fr om 
the ava1lable refe:ence / .:..~fo=mati on sources in che database ' ] and re s e t ( Ips) . 

i f ?k=2 then close ~inciow !?dd~a ) 
(*====Topic for database access &_r fact s on sou.::es of information · ) topiC Search database . 

if ?i=l th;n ?u i~!o :ev a::= ':' =~ :T l . 
spd recordl is [J . 
db use file (doeument l 
db top_record {) . 
r eset {me ) . 
if ?inquiry is genera: :~e:: me is :..:ppe: :::.n:at l '''', ?inqui.:y, ' ''' )) . if ?':'nquiry is spec:f.:..~ a::= ? ' ~aln :a:egorj' is 'Historlcal Conflict ' t h e n me is upper \ concat l ' '' ' , ? ' s ub eategory2 ' , ' '' ' ) ) . i f ?':'nquiry is spee:.:':" ~ a:-. ::' ? '~ai n :a::.e~::ry' :s 'Historical E:a' then me is upper {·:oncat \ '''', ? ' s ·..iD ,:ate:;Jo r:/ l ' , ''' ' ) ) i: ?:'nqui:y is sPec':"!:': a:-: ::': ? ' ::-. .=.:,:--, : 3.::e-; 0 ::.;' .:..s '3.:..og:apr. j ::of Per so nality' then :n,: is '_;:::pcr :on.:at ' '''' , ? 's'J.b :ategory3 ', " " y l :.s ecncat \ ' INFC C.:;~::= ', ?mc 
xl is ?se l info 5c~ ::e . - -y2 :'5 ccn·:at ( ' :~:C_:" :'?~= ' , L.:.p;:.e-: , :cr. ,:at ; '''', ? :~ l,' '' ' )) j 
y3 is concat ( ' IN:O_:' ::: '/E:"=' , '....:~;:::e r \ ::)n ,:at I ' ''' , ? u_lnfc_lev , ;) . if ?u_in ~o_l ev <> E: ~ ~ E~ ::~e~ exp:essl=~ 15 

concat \ ?yl , ' .;".ND .' , :'j-:' , ' . . ::'J'lC . , ?~''; I 

e~se e :,:pressicr. ':" 5 ::::-.:a:. :..' :, .X. :' . :1'2. 
if ? k= l t~en c:,Sa.:._-e w::-.::::::·....: \. \ ~ a ..... a. ::..:.3 ,vc.::: ,. and 
ddba is window t , 3 , 3,: ... , ,,"~,, 

[o verlapped , dialogfrarr.e:, II' ; : lc5 e_e ver.':. .= ..... 0 
ce:-< t ( ' ife#:o\ S l'ly: ?!..~::' . .3=:: ~']A::' 

s how window ( ?ddba ) a!1:i wa:" :: \ , 2 . and ~ : =?r: ~:. 
spb reco r d 1S 

db locate record ( rest , ?e ··:~:es= lor: " iaL.:.t~or , tit':"e , 10 ·:ation, l anguage , 
:a1: :-.::, jesc.:: 

x l is ?spb_record . 
while ? x l <> [j ther: 
Ie is first (?xl ) and 
xl is rest ! ?x l ) and :':e~=_ ~~ci i: :':"5: leng:h l ?le ) <> 1 then al.:..s concat( ' Au thor : e':'e::.ent ?le , l d and 
tl is concat t 'Tit2.. e : ' , e ':" emer:: t ?le , 2 1I a.nd 
11':'5 concat ( ' Lo.::a:i::.:; : ' ,e':'e:r.e nt \ ?:e,3 )) a:-.d 
lal is concat ( I Language : ' ,e:eme n t i?le ,4 Ji and 
cl is concat( ' Call Numbe : : ' , e~ement ( ?le , 5) J and 
dl is coneat ( ' Desc rlp tl:: :-:: ',e le:T'.e:;.t \ ?l e , 6 ) , Hn~n' ) and spd r e-::ordl gets :?.=.::', ?:_, ? 2._, ?2.a~, ?cl, ?j l~) , 

db -c~ose all () . 
1f-l1st Iength(?spd re:ori::' 1 <> 1 then search database 1S ?spd record: and reset l spd_ record l) 
else ?s ear ch database : 5 '~c scu : :e e x:sts i~ t~e database ' . 
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end . \ "search data::,ase - ) 
tOP1C U lnfo_lev 

uiI is ~'Jindow ( , : ,:, :-1 ,24 ,'.~ 2rQ:(;type :::':7:'::-: Sysce::-. for t::le: 

Reference 
Services I , ( siblings , thi!1~ ::.ame, :: on t r olMenu, Ma :·::':;.: :e3c x, Min:..mi zeBo x , 

horzscroll , verts c :: o ': l , .s::cwC~ild=en l , I' '::::;:.-.:;:ay, [ ::'::Jse_ ever.: ; 
text ( ' Re ;in ~fb2.;..:e ,;?' :: ,!' J L: i.OOKI :iG f : :; .3:':;:;':~.3 PROV::"ING: 
levI is list box l ( I GE':'A::"EJ INFO RNA.T :~;': ',' 3;::::F , , 

INFO RMAT I ON I, £I T :-::ER, f : 
show windo w \ ? uil ! 
rna k e - moda 1 l ? L.i iI i . 

,.' . . , (. 
r , ~ , : :>1 ~C :. ::':, : , : , 3 0) . 

wait ( ) , 
topiC info l ev ( i: em~ev J 

u info lev ii ?item':e v , 
con tinue () , 
close_Wlndow ( [ ?lev':' , ?L:l':"j 

end . 

end , (*level" ) 

end . i "'advice ~ ) 

( + To call a to p ic for the ~s e:: interfa:: moc~':e 
#include mod~:e 2b . k~ 

(*============================= ================ ==== == == ======== "" ) 
( *The Well Come Sc=ee~ F:":5~ s::ee n - , 

topic intra , 
u se : o nt f ?i:ng ) 
text ( ' #y2 fffb':'Je :::R;SES : .;;':·i ::::-:?:: ?:' RE:F::::U:il C:: 

A DV ISOR'f SYST EM ? :K 

use for:t ( ?mec:.urn , 
text ( ' ;:YS 

#X 60June 1996 ' I . 

ET:-t!OPI.~· j 3:0:.: ::::5 I ) 

bl is Dutton (Continue ,i nt ! o :s y .s , 2 ~ , ?3 , l .J , 

b 2 i s button l E:<it, quit, 4 0 , 23 , lO i , 
sho w window (?wlt J 
make=modal ( ?wlt l 
set f ocus ( ?bl ) . 
wait ( ) . 
close_window ([? b l , ? b2 ) J . 
use font () 

(*============================================ . 
(*Tcp ic for introd~=tion par: ~f t~e !ys:e~ . 

topic intro_s Y5. 
use font ! ?no rm J 
tezt ( I #e;;x2 CHy 2.J ?ress F ~ :8:: Ger.era': r. el ~· 

cd is wi ndcw {, 2 ,2, 9 0 , 2 -l, ' Ge:-.~ral In:o:rr.a::.::::-. ,;.:::_: the S ~:St.em', 

[s ibl ing 5, th i Cf::: rame, ,:on t : ol!"!-e:: :.. , !'1a :.-: :m:. =-e 30 :-: , :-:::-.:':-::" = ~ 30:-: , 
showChildren,ve::t5:r c2.l , hc ==sc:cll j ", ':'l:;:-.: ::;::,;..:, .-:':C5e e·.;ent ]J 



show_window (? cd ; . 
make modal (?td l . 
use Iont l?medi~m 
tex~ ( ' ~e~n~nTh:s system :5 de5ig~ed :~ a55~S: ==:~ an end-use: 

and reference librarian l~ answer~ng both gene:a: a~d 
specific inquir!es en the fiel d o f Et~iopian St~d:es. 

Currently the system provides reference serVlces 
only to general inf~rmation sources available at :~s and , 
general and speci~:c in~ormation sources on Eth::p~an History. 

The user is provided with the follOWing options ~:equently . 

WHY --------> TO SEE WHY THE USER IS REQU:~~ D 

TO ANSvlSR T:;E SYSTEM " S QUES:-:ON 
HOvl ------- > TO GET SYSTEM" S REJ\SONING / E:'?:"';'~ATION 

CONTINUE ----- > TO PROCE ED TO NEX~ STEP 
CLOSE ------- > TO CLOSE TH E EX:ST:NG WI~::~ 
EXIT - - ---- > '!'8 QUIT TE E SYST EM 

:;, -------- > TO GET . .:1.,.1'1 ONL :: l:: :-:::::"'P / ASSISTANC=: 
The user is a!5= :e~~esteo : ~ ~5e mC~5e a~d t ~e ::~:e~ ~ey 

' ) . 
use font (?mediumJ 
bsl is button lCOnt:nue,c:ose l,75 , !0"t i 
topiC close_i . 

close_WIndow ! (?):51 , ?Intro sys : td ) ,I 

start advice (J 

end . 
end. ( - introd sys · 
end . ( ... intro " I 

topic setup. 
wI t is Window { qu:tJ l , L~u , 2-; , '.;' 2r=toc:;pe :: :·: .;::e:: Sys:.em for t:-.e 

Reference Services ' , 
[overlapped], "lig~tg:aY I 

big is creat.e_-=:1ar_:~r.: [ -2r O , 4 00 ,f,:rf, j ,_, ;";,'~S Sar.s Serl:': 
medium is create :har font ([-l J- l.SS , 70 0 ,:,f,-= ~ ,:,32, ' MS Sans 

Serif ' )) . 
norm is create ::-.ar :ont :[ - G . 8!.2S , O , ~ .)r: ,:,:, 

Serif ' ) ) . 
mainFont is C:6a:.-= ..:ha : fcr.t I ~ .:.,.:., 4 ::::C: , ':", , :-, 

:,:,34, ':vlS Sans 

I: ' , .) , I , 34, I He:·: 
hyperFont is create char font \ 
boldFont is c:ea:e char font ( 
bigFont is crea:e :na: fen: ( 

( .:.., 1 , .J I) G J ' r I , ':-' , I r' , 0 , 1 , 34 I ' ric: '/ ' : 
(1 , ..!. I 7 a I) , , =- I , ' :' , , F' , 0 , 1 , 34 , I He: -:' J I 

( 1. 5 , 1 . 2857, 4 00 , • :' I -:- I r ' , ., r I , (; , 1, 34, 'r. E: 1 v ' ; 
use font \ ?no::r., ::nt:::c~ J . 

hyper_display (b ~:.Je, J ?hyperfontJ 
( * show window ( ?·",l ) . 
make_modal (?',...,1 ) 
set active _ windo''''; ( ?' . ..J l) • ~ ) 

end . 

( * Topic to exi t :~e system to windcws ~ 

topic quit . 
ent kp () 

end . 

TopiC first! . 
w2B is Window \ q~:: , ::" ,.:.., ~ (j ,2-" 

[OVERLAP PE D, t!1i n f.:- a:ne, c:o~ t: ol~lE: r. u , 1'-la:.: ~m':': eSo:.: , X: :-. ::r.: Ze Bo:-: , s howCh :':"o :e:-.: 
, lightgray l . 



ethio is l~ ad bitmap ( ' et hlol . 3~? ' 

bitmap ' ? e::-.':'o, 6, 2, 65 , 2-1. 
eb is =~::~n l Con tinu ~, okf.~ , 3~ , :2 
SHOW ':J:~;JCW ( ? w2b ) . 
wait( ,2 

clcse_window \(? eb,?w2b ] 
t opi C :: ;'::.;: :. 

cor.tir.ue () . 

end . 
end . ( ' Lrst l ' ) 

topic mark l it em ) 
fi le is ' hy p ete:.:t. . c ·:t.' 
hyper f ont s ~ s :re3:e ~O~: 

( [ 15, 8 , ~ J C, f, t, f f 0 , 1 , 1', 5 Y 5 t ern : 
:-: ::'?e:_display \blue" ?[:/~er_£cnts ! 
:T.e ssa ge is read (?file,::: ;-.:a t l ' // ' , ;:.:e!'G . ,' / / ' I . 
~: ?:nessage is nurru::er : :: ::--.a: 2£ ) ::-.e:-. ?;ne.s.sag ~ is ' Nc 1:-'.:::0 . : ~ r 

this :':.e:T, ' 
whyp is vl ind:: w , 2 , 2 , SCI , :: , ' .; :-;,/perte:·:c Based :::-"-:p:~:1atic!"". 

for a ~er~ cr Concept ', 
: sit~ings , thinframe,c8~:r :: :~e~~ , ~ax: ~::e3c x,~inimi:eBo x, 

s:-:owChildren ] ", lightgray 

end. 

:ext ( ?:nessage ) . 
butt on ( BACK , C ~:5~ : :, 5 , 22 ,-

buc:o!": ( :::-:::' , e:-:: :;-. , ~3 , Z3 

use font ( ? n c rIT. 

show_w ':' ~dcw ?w~~· ; 

s e:. _ =- ':'1 e _po s ! ? f 12. e, '; , .: e -;; :. . .. _ .. ., 
:.:;::.: clo se it . 

close wi n::ic:,...' II 
e:-.:J. . 
: .:p:.: e:-::'c . 

.:':'ear ( ) 
e:-.c . 
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