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ABSTRACT 

This thesis di scusses the development of an information system designed for co llecting 

summarizing and presenting information on research and research related activi ti es of the 

Addis Ababa University (AAU) . Research acti vitics made at the va rious Faculties, 

Departments and Research uni ts are monitored and managed by central bodies - mainl y the 

Research and Publications Office (RPO). Records on research and publication activities are 

handled in manual methods in this office, as well as, at the remaining research Units. 

Unavailabi lity of an organized computer based Research In fo rmation System in the 

University created challenges for researchers in accessing research information; and also fo r 

the administrative bodies in planning & managing research activities; monitoring of research 

progress & fund uti li zation; in producing summari zed periodic acti vity reports, as we ll as in 

providing research information ti mely and eas il y. As a result this study is conducted. 

The study documents what and how the ex isting system carries out its activit ies, ident ifies 

problems, requirements and set objecti ves to be met by the required system. Experi ences of 

other systems in similar envi ronment have been reviewed, evaluated and the structure of the 

systcm that is c10scr to the system under study is partiall y adapted for Entity Relationship 

Modeling. The system proposed as a solution to the identified problcms is made to model the 

• 
information/data requirements of the users. This sys tem is des igned to support managing and , 
monitoring of research activities & research outputs and reporting on these activities, in two 

sub systems - Project Sub System and Publication Sub System. 

Attempt is also made to demonstrate, through prototyping, how the proposed so lu tions 

ove rcome the majo r problems of the current system. 
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1.1 Background 

CHAPTER ONE 

INTRODUCTION 

Establishment of AAU and Early Development of Research Activities 

The ex istence of research and researchers in Ethiopia, a country with an ancient civilization, 

cou ld be traced back to the time when fore igners began coming to Ethiopia. However, it is 

beli eved that research received an impetus with the estab li shment of modern education in the 

country, mainly at primary and secondary levels, in the early twenti eth century. 

This impetus was strengthened by the foundation of post-secondary institutions. The 

foundation of the Un iversity College of Add is Ababa (U.C.A.A.) in 1950 was, in this context, 

an important event. However, in the early days of its establ ishment, the co llege, like the 

earlier-established Ethiopian Secondaty Schools, was not geared to involving students in 

research. Also there was little teaching about Ethiopia, for the simple reason that the teachers 

themselves knew littl e about the country. (Pankhurst 1990, 12). 

In 1961, the Haile Sell asie I Un iversity (later to be ca ll ed Addis Ababa Un iversity) was 

founded and its Faculties of Arts, Education and Science were formed. Due to the fact that 

students were not being taught in depth about the Ethiop ian situations, they not well prepared 

to sat isfy the manpower needs of the country. To change thi s trend, specialization courses 

come to be offered in pl aces of the general liberal arts course. New Departments were opened 

to make thi s possible (Merid 1988, xxv i). 
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The existence of research and researchers in Ethiopia, a country with an ancient civilization, 

could be traced back to the time when foreigners began coming to Ethiopia. However, it is 
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founded and its Faculties of Arts, Education and Science were formed. Due to the fact that 

students were not being taught in depth about the Ethiopian situati ons, they not well prepared 

to satisfy the manpower needs of the country. To change this trend, specialization courses 

come to be offered in places of the general liberal arts course. New Departments were opened 

to make this poss ible (Merid 1988, xxvi). 



Students of the Faculties of Arts, Education, and Law, and the School of Social Work were required to produce term papers and ori ginal research theses in partial fu lfillment for the requirements fo r grad uation. Thesc essays become notable not on ly for their ori ginality, but also for their depth of analysis in terms of relevance to Ethiopian issues and developments (Merid 1988, xxvi). 

Add is Ababa Uni versity (AAU) which is the largest and the oldest (early establi shed) University in Ethiopia holds abo ut 13 Faculties/colleges and four Research Institutes. The initial structure for research undertaking of AAU was laid in the early 1960s with the founding of the Institute of Ethiopian Studies (IES). Two more, the Institute of Pathobiology (IPE) and the Institute of Development research (lOR) fo llowed in the early seventies. The Institute of Educational Research (JER) was founded in 1984. 

Research Setup at AAU 

In 1971 the University saw the need to strengthen research administration and decided to set up an Office of Associate Vice-president for Research and Publications. Further organi zation of thi s Office in 1978 led to its designation as the Office of Research and Publications, headed by an officer appointed by the President of the Uni vers ity. 

An Important body that is responsible for the deve lopment of research policy, guidance, leadership and management is the Senate standing Committee on Research and Publications (SRPC). This committee consists of the Dean of School of Graduate Studies (SGS); the Research and Publications Officer (who acts as a chairman and Secretary of the Committee, respective ly) and seven representati ves fro m various Faculties e lected by the senate. The principal functions of the SR PC arc: 

• Oversee the research activities to Faculties and Research Institutes; 
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• initiate policies to deve lop suitable organization and effi cient management of research in 

the Uni versity; 

• revIew and approve proposa ls of research projects and teaching materi al preparation 

coming fro m Faculties and Researc h Institutes; 

• examine and approve application of visiting scholarslresearchers from varIOUS 

Universitieslinstitutions of different countri es in the world. 

The current pol icy of the University provides that each Department can allocate 25% of the 

total staff time for resea rch. Facu lty members are also allowed six months of paid research 

leave every four years and one calendar year of paid sabbati ca l leave eve ry seven years. 

Almost all Faculties/Departments and Institutes in the University had been and currently are 

undertaking research projects in different disciplines. 

Research acti vities of the University are financcd both through internal (Government) and 

external grants and donors . The internal fund is ve ry limited to cover research proj ects and it 

is usuall y used to cover recurrent expenses of the Research Institutes . For example, the annual 

budget of RPO and the four Research Inst itutes (lOR, IER, IES, and IPB) is less than 1.4 

million Ethiopian Birr. Therefore, grants and other assistance from international agencies and 

other bil ateral foreign donors normall y cover majority of research acti vities carried out by the 

Institutes . The tota l grant from Government fund allocated for 988 approved proj ects for 

twenty years ( 1977- 1996), for example, is approximately 4 million Birr, out of which, about 

J.6 million Birr is for 402 research projects, and the remaining goes to teach ing material 

preparation , journal/proceed ing publishing, workshop/conference/seminar organi zation and 

other activities . When we see the grant obtained 11'om externa l Grantors, more than 20 mil lion 
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Birr was granted for the four Institutes, and about 53 million Birr obtained for the other 

Faculties within four years ( 1990-1994). 

The School of Graduate Studies 

A combination of factors prompted AAU to launch graduate studies in 1978179 academic 

year. Among the reasons that necess itated the launchi ng of graduate programs, the des ire to 

stimulate research in the context of graduate studies can be cited as being .the major one. 

The graduate program, which was initially started with only eight department programs, all of 

which were at the Master's degree level , now covers 44 Departments - 38 programs of study 

at the Master's and Medical Specialty and 6 at Ph.D. degree levels - olTered in 8 Facu lties . 

The number of papers published from Departments with graduate programs has sign incantl y 

increased . The graduate programs have also contributed to research output directl y . At 

present, over 1400 M.Sc. research and 15 Ph. D projects are completed and abo ut 200 M Sc. 

& Ph. D projects are ongo ing (Endashaw, 1996). 

Ol-gllnization and Activities of the RI'O 

Research proposal s get final approval from the Senate Research & Publication Committee 

(SRPC) after rev iewed and eva luated by the RPO. This procedure is requ ired, for proposal s to 

be subm itted to external funding agencies al so. In practice, however, this is rarely followed. 

Researchers are also expected to report the progress of the project at least annually, and to 

submit output reports/summary at completion. The Research and Publications Oence is 

staffed with the Oencer, Admi ni strator lor Technical and Financial Affairs, a senior Librarian, 

two Secretaries, two messengers , and a driver. 
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Publications 

Dissemination of resea rch information on research results is done through semlllars, 

symposia, workshops, occasional reports, and the publications in scholarly journals. There are 

about ten reputable journals, currently being sponsored and publi shed under the AAU in 

co llaboration with other organizations and profess iona l associations. 

Research acti vities made at the va ri ous units of the University are not properl y recorded. 

Especially when we come to external ly funded projects; there is a little chance of getting 

complete stati sti cal summary or other information. This is partia ll y because some of the 

proj ects are fu nded directl y to the Institutes, bypassing the expected procedure. Even those 

projects, which are registered at the RPO, are not systematically organized. In order to get 

stati sti cal information such as the total number of completed and/o r ongoing projects by their 

Institutes, Facul ties, department, durat ion, funding body, etc., one has to examine different 

tables, fi gures, or parts of the few publ icati ons (yearbooks) of RPO and compile the data. 

Moreover, there is inconsistency between data obtained from the different parts of the 

mentioned data sources. However it was tried to provide, at least, partial in fo rmation on 

Government fu nded projects. I 

From what is available, it was found that 69 research projects have been approved and funded 

internall y in the four Research Institutes since 1977-1 996, and the total number of projects in 

the Faculti es/Schools/Colleges of the Uni versity in the mentioned years were 402. This figure 

includes Three Colleges and One Uni versity that were under the Univers ity , but currentl y are 

autonomous. 

I The Sources For The Figures In This Sect ion Are: 

RPO Year Book, 1994; Endashaw 1995, 1996 



Up until Jul y 1996, the total numbers of reg istered extern all y funded projects were onl y 

thirty-eight. Out of wh ich twe lve were completed , four di sconti nued and twenty-two ongo ing. 

Twenty-three of these projects were funded by SAREC; 3 by NUFU; and 2 by WHO. But 

these figures represent onl y the registercd proj ects and there is a possibility of big fa ll acy 

when it comes to the actual stati stics. The Bi-Annual AAU Research Book (Endashaw, 1996) 

provided relatively bette r and nearl y com plete data on 20 years of research activ iti es at AAU. 

Nevertheless, there still are discrepancies of the total figures given in · tables and the li sted 

project titl es. To support th is idea, three Faculties (out of the thirteen) and one of the four 

Research Institutes have been se lected from the mentioned book and their li sts of ongoing 

proj ects only tallied; and , it was found out that 173 of the 207 current projects are ex ternall y 

funded. 

Collaboration with other Institutions 

AAU has entercd into coopcrati on programs and resea rch co llaborat ions with fore ign 

institutions of higher learning and with national Government mi nistri es and institutions. One 

of the significant mechani sms for cooperati on with nati onal institutions outside the University 

was the University-Industry Cooperation Program (UICP) whose secretariat had been located 

within the Office of the Research and Publications Office (RPO). The program had been 

di smantled , since 1990, due to a change in the Government pol icy. However, e fforts, to 

restructure, define functions and responsibilities of UICP, are taking place. 

The major type of acti viti es that are supported by the RPO include the following 

• research endeavo rs and consultancy work 

• preparation of teaching materia ls 
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• product ion of j ourna ls, procced ings and other scho lar ly publications, 

• organi zation of seminars, workshops, coniCrences, sympos ia, etc . 

• organi zat ion of bilateral ancl multilateral arrangements to get funcl s and conduct research 

programs in Addis Ababa University. Thc Office is responsible for any official signatories 

and activities on behalf of the Uni versity. 

• Adm itting vi siting scho lar, and other research related activities 

1.2 Statement of the Problem and Justification 

Information is a strategic resource that is critical to all levels, sectors, and endeavours of society, 

including development. The importance of information for rapid socia l and economic 

development of a country had long been recogni zed. (Unesco, 1976; Kuznets, 1966) 

One of the major concerns of Third World countries these days is to devise an effective strategy 

for the development of their society. To achieve thi s purpose, a number of national and 

international institutions and groups arc establi shed and are work ing on the topic. Among the 

various responsible institutio ns, Research & Development Institutions take the major role in 

identifying the existing development problems and designing future strategies. 

Researchers have a respons ibility of" c~rrying out studies whose lindings shoul d influence 

policies and enable planners and· deci sion makers come up with deci sions and policies based on 

sound and timely facts. Being one of the most im portant deve lopment activities, research has to 

be supported by efficicnt in formatio n services to achieve its objectives, like any development 

activity. The nature of research acti vities is information intensive. It invo lves information inputs 

at all levels of the research process. In the absence of information, unnecessary duplication of 

research work may take place. This is expensive in terms of resources spent on redi scovering the 

same facts. Scienti sts, researchers, planners, etc. need information to: 

• Stimulate thought and action by injection and interaction with othe r people's ideas, 

knowledge, experi ence and ach ievements; 
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• Promote cont in uous awareness of what others are do ing so that they may know of 

deve lopments in their own special fi elds, and in wider fi elds such as di scipline, or 

technology; 

• Diminish the probabi lity of unwitting duplication of work and to save time and effort. 

(A therton, 1977) 

To a ll of the concerned entiti es, information is unquestionably a vital resource to achieve their 

objectives. 

Access to information is a critical facto r to the success of individual members or all sectors of 

society. For information to have some value, it has to be used . Thompson ( 199 1) explained 

the necessity of di ssemination and utili zation of info rmation as: "while it is recognized that 

the purpose of research is to produce knowledge, it has been postu lated, that, much more 

knowledge required fo r development is already avai lable than is likely to be produced any 

timc soon. And thus, it is di sseminati on and utili zation of info rmation that has a direct im pact 

on development, rather than, production of new information." However, most often 

develop ing countries have no systemat ic programs fo r the co ll ection, analys is and 

di ssemination of avai lab le in fo rmati on. And the potentia l users, the individual and 

institutional decision-makers, scienti sts, researchers remain unaware of the ex istence of 

re levant in fo rmation. And the quality of their deci sion may be poor (Boad i, 1987). 

The world today is in the midst of information overload. The hard-copy explosion and lack of an 

efficient information system to capture, process and disseminate information to its users would 

lead to wastc of a large quanti ty of information and the time of the staff of organisations 

(Parsaye, 1989). 

To exploit the max imum value of in formation, it should be managed begi lming at the level of the 

individual, the group, the organi sation, the country etc. Managing information resources im plies, 
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providing timely and accurate in formation, which is, relevant to the needs of users and the 

objective of the organisation. ['or thi s purpose the information users and their needs should be 

identified, and a system which address their actual need in efficient and convenient ways, should 

be designed. 

In Africa in general , and Eth iopia in particu lar sc ientific & techno logica l research activi ti es 

are being hampered by several factors one of wh ich is access to information. Institutions of 

higher education li ke the Addis Ababa Uni versity are expected to play significant roles in 

sc ientific research and devc lopment in their countries. Any resea rch is both producer and 

consumer of knowledge and information. Avai labi lity of research information can result in 

Capacity of a country to take advantage of local ly ex ist ing know ledge and " know-how" or 

which is achieved e lsewhere. (A therton, 1977). 

AAU recognizes the undertaki ng of research as an inseparable component of its teaching and 

service act ivities. Therefore, it stri ves to support the Research System in avoiding its 

constraints. Severa l research projects are being undertaken at the scattered Institutes and 

Faculties of the University. Some of these projects are Government funded wh il e major ities of 

others are funded through grants obtai ned by different Faculties and Institutions, directly from 

other/external -funding agencies. 

Furthermore, some other sources are offering research scholarships and grants interna ll y in 

different Faculties and institutions of the Un iversity. The Lakasham i Neelameghan Research 

scho larship and CASIS research grant at the School of In Formation Studies for Africa (S ISA), 

are examples. 

Funding Agencies, Government or other, require reports on fund utili 'l.ation, progress of the 
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project, research ou tputs (findings), potential researchers for an intended project, and so on. 

The Un iversity needs to monitor its research output, cooperation of institutions, Faculti es etc. 

in mul ti-d isciplinary resea rch, and product ivity of the Academic Staff for the purpose of 

academic promotion. Researchers need to know what has been done in a certain discipline, 

who is interested in a certain subject field , who are the potential partners for a joint project, 

and so on. 

The di stribution of research projects In di ffe rent Research Institutes, Departments and 

Faculties, and the diversity of funding agencies, together with other factors created chall enges 

to the Research System of the Un iversity. The follow ing are some of these chall enges. 

(Endashaw, 1995). 

• Research acti viti es are be ing undertaken independently by different Departments, 

Faculties or institutions. 

• Controlling funding activiti es on different researches done by vanous institutio ns, 

Departmcnts and f'acultics is difficult. 

• Multi -disciplinary research programs are not be ing undertaken and co-ordinated or 

integrated because of the developing trad itions of academic individuali sm, departmental 

independence. This can result in dupli cation of e fforts, mismanagement and wastage of 

manpower and resources. 

• Relevance and originality of projected projects IS not assured through research 

information and compilation systems. 

• Review of research outputs is not easil y and periodically done, thi s may lead to 

dupli cation, poor research planning and management (longer li fet ime of research 

development) . 

• Suitable in frastructure for communication networks and AAU 's research results 

docu mentation is extremely underdeveloped. 
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• Clear research pol icies, priori tics and R&D oriented admi nistration are absent. 

• Evaluation of Research performance through bibliometric publicat ion and ci tation 

ana lysis is difficult (untri ed); and, 

• In fo rmation on research be ing conducted by scattered Institutions is extremely scanty. 

Information co llection at AAU is haphazard and no comprehensive database is available 

on the ongoing and completed research. 

[n general the Research System in the Univcrsity is suffe ring from problems of contro lli ng, 

coordinating and monitoring research acti vities and fund utili zation, planing and e ffective 

dissemination and adaptation of research findi ngs. 

In addition, researchers (students as well as academic staff) find it very difficu lt to assess 

whether there has been any wo rk simi lar or related to a given research top ic . 

All the above-d iscussed po ints are indicative to the absence of effecti ve information 

management and easy access to research information. Therefore, research activities of the 

University and potential benefits of the country are affected. 

Recog ni zing thi s fact, the Research and Publi cati ons Officer, Professo r Endashaw Bekele, had 

stated: "There is a need to know what research projects are being carri ed out, what do they. 

lead to, where do they take place, when are they likely to be completed and their expected 

findings. There is a further need to know which personnel are invo lved in what, their 

capability, etc. It shows that the importance of managing research information at AAU has 

been weak and leads to weak pl an ning, moni toring and evaluati on of resea rch programs." 

(Endashaw, 1995). 

Furthermore, at the present stagc o r dcvc lopment in information technology (IT), availab ility 
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of computerized information systcms hns a crll ci'll importance [or r rov idi ng va llie added and 

users' need oriented information services. In formation Technology is one fac ili ty that 

information systems can not afford to ignore in this era of information revo lution. 

From what is emphas ized so fa r, one can see the importance of a Research Activities 

Information System (RA IS) which shall improve the ex ist ing informat ion services through: 

• Identifying, captu ri ng, organ lzll1g and di sseminating research activ iti es information 

which can be of interest to the academiclresearch community, and providing enhanced 

information services that address the needs 0 f users; 

• supporti ng the research activities monitoring process of the Uni versity th rough providing 

easy access to information on research and funding acti vities from different perspectives; 

• fac ilitating resource sharing among the diffe rent Research Institutes, Faculti es and 

Offi ces; and , creating easy and convenien t access to research acti vities in formati on; 

• Centrall y coordinating and standard izing database (system) structures for info rmation 

storage, retrieval and exchange, reducing repeated efforts. 

1.3. Objectives of the Study 

In general, the objecti ve of this research is to propose a plan fo r the estab lishment of an 

Information System that would support research acti vities at AAU by fac ilitating access to 

relevant research informat ion by researchers, teachers, managers, and al l those who are 

concerned with the undertaking of academic/scholarly or scientific research. 

In order to achieve the genera l objecti ve, the study part icularl y aims: 

• to analyze the current practices followed in handling information on research activities at 

AAU, with the aim of iden tifying user requi rements; 
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under study, and their innuence on the des ign or the proposed system are al so indi cated. 

Table I presents short descriptions of these systems. 

In formation Systems in general are des igned to achieve two categories of obj ecti ve, according 

to Wall (1992), these arc functional and perfo rmance. The fun cti ona l objecti ves are those 

concerned with what the sys tem docs lo r thc usc r whi le thc pcrio rmance objecti ve have to do 

with how will the activi ties, designed to meet users' needs, are performed . . 

The general nature of the research environment creates the need fo r enhanced informat ion 

services [or researchers because, factors in the research environment li mit access to 

information. Krause (1994) argued that: although researchers are di fferent from one another, 

many of them can be characteri zed as: - independent/autonomous/multifaceted, too much to 

do and not enough ti me in which to do it ; driven by deadlines; often very limited in or tota ll y 

lacking support staff; focused on specific interests, which req uire detailed information; in 

need of prompt access to informat ion; operat ing from multiple locations. 

The other factor, which limits access to information, according to Krause, is the ability to 

synthesize diverse information from many sources and different media into a concise and 

usable format. Even if the required information is avai lable, retrieval may be difficult due to 

inconsistency of format. Information that is not organi zed in a manner specifica lly designed to 

aid retrieval add a barrier to access and unnecessary ti me to the process of getting to it. 

Duncan, et. al. (1993); also listed the following poin ts as common to any research 

environment as. 

• The number of projects requiring co llaboration across disciplines and orga ni zations are 

growing; and thi s implies that, researchers need mechani sms [or locating and 

communicat ing with potcn ti al partners. 
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• In multi-disciplinary research, sources of information are very diverse. Users need 

assistance in finding and accessi ng information and information sources. 

• Access must be convenient. Users are less likely to use existing information sources if 

they have to leave their offices and/or if the process of obtaining that information is 

difficult or disruptive to the normal workflow. 

Atherton (J 977: 7, II ) agreed to the above points say ll1g, " the working hab its of the 

individual needing information, the importance placed on getting it, the facilities avai lable for 

seeking it, the knowledge about these facilities, the judgment of their value ... may affect 

information-seeking behavior. " Further emphasizing the point she argued that" access to 

precise and reli able information at the right time, to the right person in a form most 

conveniently usable by him/her can help to minimize the wastage of resources due to 

unnecessary and unintended reinvention , rediscovery, redevelopment". 

In their paper, Duncan, et al examined the information use pattern of engineers and sc ientists 

to identify the mechan isms of access-to and use-of information by NASA's researchers. The 

paper highlights how information requirements of users was formulated, and argues why 

traditional Scientific and Technical Information (STI) mechanisms could not serve user's 

requirements. The authors argue that, although their prototype is domain specific (supporting 

NASA scienti sts and engi neers in R&D activities), the information architecture can be 

applied to other audiences. 

The Manual on ' product ive R&D Scientific, Technical and Management information 

Systems' prepared by FAMESA (Financial Management of Research Projects in Eastern & 

Southern Afri ca, 1992) provides gu idel ines to managers of R&D Institutes in Afri ca. The 

Manual di scusses strategies and methods for effective communicat ion of research results. It 
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al so introduces managers of R&D Institutes to the methods o f identify ing, selecting, acquiring 

and process ing information for R& D. To give an emphasis on the need for various types o f 

information Systems, the manual describes the design and app licati on o f these systems in 

R&D institutions. The manual is general in coverage anci more directed to planning and 

managing research acti vities . 
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Table 1: Representative table for researching information systems developed in other 
universities 

Title Purpose and Relations and Influences on the 
Application Area Differences to the design 

System under 
study 

A Research Providing current The system None 
Information System awarencss se rvice to boundaries, the 
for Baylor College distributed technological 
of Medicine researchers of a infrastructure and 

single medical the scope are 
faculty different 

Current Research To provide The purpose of this Some screens 0 f the 
Information System Research system is similar to user intcrface and 
(CRrS) information on our system, access opmes are 

ongoing projects on however, adapted for the 
a National monitoring and prototype 
Agriculture management part is 
Institutes Network omitted 
as well as the 
Internet 

An Integrated A uni versity wide The objective and The E-R Data 
Research system planned to the domain area are Model of this 
In formation System serve both the similar to the system provided an 
at the National academic and existing system. The insight for 
University of admini strati ve scope is broader and identifying some 
Singapore community the administrative entities and 

structure of the two relationships at the 
systems is different ana lys is stage of 

the study 

1.7. Organization of the Thesis 

The thes is is organized into six chapters. Chapte r one provides background information on the 

research envi ronment, statement of the problem and justification, objectives, methodology, 

scope and limitations of the thesis, and literature review. In chapter two the main body of the 

thesis begins , where, the analysis of the ex isting system are discussed, app lying the tools and 

teclmiques used in system work. This chapter attempts to investigate the activities of the 

current system, the problems and limitations of the system and its information requirements. 

In chapter three, alternative so lutions for the existing problems have been discussed. 
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Conceptual design of the proposed solution are also handled in this chapter, and the data flow 

diagram of the proposed (required) system are presented. Logical data base design have been 

given detailed coverage in chapter four. The required logica l data model is developed using 

Entity-Relationship Modeling, and Relational Data Analysis is also applied to transform the 

data model into relational database model. Chapter five highlights features of the prototype 

system that is deve loped to demonstrate some of the functions of the proposed system .. The 

last chapter is on the overall aspects of the information support system. It concludes the 

presentation of the work putting forward some recommendations. 
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CHAPTER TWO 

ANALYSIS OF THE CURRENT RESEARCH AND PUBLICATIONS SYSTEM 

2.1. Introduction 

The key ingredients in plmming organi zational information systems and in implementing 

applications, as well as in including databases, are correct and complete information 

requirements (Davis and Oslon, 1984). In order that an information system can meet the 

needs of its users, the strategies , rul es, procedures, and behaviors o f ind iv iduals within the 

organi zati on acting shall determine the requirements for the information system indi viduall y 

and co llecti vely. 

Analyzing the ex isting system is one o f the maj or activities required in information system 

deve lopment process. The anal ys is acti vity is, simply, studying the ex isting system closely on 

the aim of identifyi ng and clearly establi shing problems and requirements of the ex isting 

system and coming up with reali sti c propositions as so lutions to the identified problems. 

To have a good understanding of the system and to propose so lutions, facts have to be 

gathered through all the necessary techniques and tools of information/data gathering, such as 

asking (using interview or questi onnaire) key people in the system, examining important 

documents, and so on. 

In line with the above princ iple, for thi s study, the necessary facts were coll ected through 

as king using both interviews and questionnaires, examining vari ous publi cati ons reports and 

revising fo rms, letters, rul es, regulations, po li cies etc. Formal structured interviews as well as 
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informal follow-up discussions were made wi th Officers, Managers, Administrators, and 

other operat ional personnel including secretaries. The interviewee list and interview Guide 

are attached in appendix. 

The following sections present findings obtained through the above mentioned procedures and 

techniques. Emphasis is given to documenting the activi ties of the existing system - what and 

how the system functions. 

2.2. The Current System 

The mission of Addis Ababa University is to contribute to reso lving the basic development 

problems of the country (AAU, 1994). This entail s the objective of producing ski lled and 

highly trained manpower, contribution to knowledge, scientific and technolog ical 

development, utili zing research and innovation; conducting applied research and consultancy, 

to identify and so lve problems and contribute to socio-economic deve lopment & 

environmental protection and so forth. To actua li ze this, the Research and Publications 

System is structured into Research Institutes, Academic Faculties/Schools, ... which do the 

research; and different offices, committees, boards, etc. that administer and monitor research 

activities. 

As indicated in the earlier chapter, the responsibility of monitoring research activities mainly 

falls upon two focal points RPO and SGS. 

RPO is concerned with all research and resea rch related activities other than thesis 

(dissertation) research. The Office approves grant to research and related activities for 

Government funded projects, of course with endorsement from thc SRPC, authori zes payment 

for externally funded projects, process overhead charges, approve admiss ion of visiting 

scholars, distribute consultancy income, follow up project progress, review research outputs 

and disseminate research information. 
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The Office keeps Project Proposals, Grant Applications, Approved Grant Documents, 

Memorandums of Understanding, Co ll aboration Agreements, Reports, Publications, and any 

information related to Projects and Gra nt. Al l activities of the Office, except word 

processing, are done manuall y. 

The Office also maintains four accounts at the University Finance Department- General 

Research Fund Account, Special Research Fund Acco unt, Consultancy Acco unt and Book 

Sales Account. Grant for internally funded projects is charged, principally , from the General 

Research Fund Account, and on condi tions from all the remaining accounts but the Special 

Fund. 

Reference number, Project Name and Project Investigator identi fy these projects. Individual 

projects do not have a separate Account. 

Grant for externally funded projects is transferred to the Special Fund Acco unt from the 

Grantor, and then di stributed to each individual project account, under the Proj ect Ti tle; and 

the Account Number identifies the Project. 

At the end of each budget year, annual reports are generated. Fund utilization report, on 

projects funded externally through the Ethiopian Science and Technology Commission 

(ESTC), are produced to the Commission , at the end of the Gregorian Calendar year. 

The Office has close interaction with the Uni versity Fi nance Department/ the Financial 

In formation Center (FIC). It is to thi s department all the payment requests/o rders are passed 

to , and thi s Department assumes the respons ibi lity of handling all financ ial transactions 

(paying, rece iving, transferring, scttling accou nt, etc.), and report ing linanc ial status upon 

request, and preparing allnual Financial Statements. 

The other interacting bodies are presented in the Context DFD - (Figure I .) 
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Detailed descri pti on of the existi ng system in terms of the major enti ties invo lved in the 

activ ities of the system, is presented in the following sections, Major Acti vities/Processes in 

the system are also identi fied. 

2.2.1. Pmjee! Proposal 

Sources of Project. Projects all ori ginate Ii'om Academic/Research Unit, i.e. from Departments, 

Faculties or Research Insti tutes. A project can be Research Project, Consultancy, Teaching 

Materials Preparation, Journal/Proceedings Publishing or Conference/Workshop/Seminar 

Organising. All types of the mentioned projects are funded either internally from Govenunent or 

from external sources or from both . 

Pl'Occssing of Project Proposals : A Research Unit rev ises and approves proposals and pass 

them with minutes of approval/recommendation to RPO (which is to be referred as ' the 

O ffi ce' from now on). After, further rev iew, the Officer approves the proposal and requests 

the Research Unit to complete Grant Data Sheets (for exte rnally funded projects). This sheets 

has two parts - One to be fi lled in by the project investigator and to be authori zed by the 

Research Unit, and the other, which is simil ar to the first, is to be fill ed by the Office. For 

internall y funded projects, a letter, which authorize the requested grant, are prepared by the 

Offi ce. Both the fo rms and the letters are passed to the FIC, and copies o f the letter are al so 

sent to the project leader and the Research Unit. 

Informati on to be fill ed in the two fo rms and the letter is obtained fro m the following sources. 

• Project Proposal (History) fil e. This file sto res proj ect proposal s, and the actions 

(decisions) made on them. Meaning, minutes of approval from Departments or Faculties, 

minutes of the SRPC on approving grant and any information relating to the project 

approval/rej ectio l1 . 

• Grant Data Fi le: keeps records of every external grant obtained for each project. 
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Externa ll y funded projects are required to fi ll Grant Data Sheets/Forms regarding every 

detail of the Grant, and these sheets are kept in the Grant Data File. Life span of a project 

and amount of overhead charges are determined using thi s file. That is, expire date of the 

Grant tell s the project life span and the grant amount decides percentage of the overhead 

charge. 

• Reading File (Project Transaction File): This fil e holds all outgoing letters or other 

documents related to Projects. It is categorised into two - Financial and Others. Letters 

written to the FIC to authorise payment for every transaction are stored in the Financial 

Reading file separately. It serves as a source not only for new proposals but also for those 

proposals, which request fund extension or renewal. 

• Consultancy Policy: For Consultancy income proportioning, the ratios per University, 

Faculty, Department, Research Institute and Researchers are used from this policy sheet. 

• For Projects Funded by certain ex ternal sources (like SIDNSAREC) and from Consultancy 

income, 5% overhead charge is made when the Grant Amount <= I million Birr and 7%, for 

when it is more. 

2.2.2. G"ant 

Grant is defined, as an amount of many which is committed to finance a research project, 

research-related projects and a Consultancy work. For projects funded from government budget, 

payment authori sation letters are send to the Financial Information Centre (FIC) and copies of 

the letters are given to the project investi gator and the Research Unit. The letter includes 

Reference No. Project's Name (Title), Total Amount of Grant, Amount of Transaction, Account 

N umber to be charged, Project Investi gator (leader), Dates of Instalments, Data of Expire 

(usually last date of the Budget year). 

J n the case of externally funded projects, a request of fund Transfer is send to the source of Grant 

(Grantor), and the above procedures are repeated. However, in this case the total Grant Amount 
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is transferred to one or every project's account which IS granted, and thi s account number 

uniquely identifies the project. 

2.2.3 Identifying P.-ocesses 

Description of the funct ions of the ex isting system and the document (data) flow, in the 

current system, is presented in the preceding sections. This description indicates the major 

activities (processes) carried out with in the system boundary. Process represents operations 

performed on coming in or getting out documents, by the sources or destination of these 

documents. These operations or (processes) made on the documents lay down a basis for 

establishing the data flow diagram. The main functions involvcd in the monitoring of a 

research project and/or publication outputs are represented as 'processes' in words and 

Figures below. 

Process 1. Process proposal: This process consists of 

I. Accepting project proposals, Checking the project to be new, renewal , extension or 

ongo111g 

2. Checking if the project is internall y or external ly funded, the amo unt requested and the 

existing balance 

3. Requesting fund transfer for externall y funded projects 

4. Approving or rejecting a project, opening an account fo r it, updating and notifying the 

invo lved parties with explanation 

Similarly Three other major processes and their sub processes are identified. All of the 

identified processes are represented in Figures 2. 'T'hose processes that need explos ion to 

lower levels are also shown in bottom leve l DFDs in the other succeeding Figures. 
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2.3 Modeling the Current RPMS 

2.3.1. System Modeling Tools 

In thi s section, the tools appli ed to represent what is described in the earli er sections, in a 

structured way, are presented. These tools are data fl ow diagrams (DFDs), and entity 

relationshi p diagrams (EROs). EROs are included in thi s chapter as a complementary set to 

DFDs, and they are more used in the succeeding chapters. The conventions and notations used 

are al so described. 

Data Flow Diagrams 

Data flow diagrams arc appropriate tool in the early stages of ana lysis and during the production 

of requirements specification (Green, 1996). Of course there are several stmctured specification 

languages which can serve the same purpose. However, the following advantages of DFDs are 

the reasons for selecting them. 

• They are fairly easy to produce 

• They can rapidl y capture the current and required systems at a nwnber of levels of 

abstraction; 

• Their focus on the flow of information and process within a system gIve us a 

complementary view to the data structures of data modelling. 

A DFD is constructed from four component elements: process, dataflow, data store and extemal 

entity. Different people to represent these components have used several notations. In this paper 

the below listed notations are used. 

• Processes show what systems do. They have data inputs and produce 

data outputs. A process is identifi ed by a name (verb plus noun phrase) 

and a number. 

27 

1 I 

Process 



• Dataflow between system components is represented by an arrow. ~ 
A dataflow is uniquely identified by the label (a noun phrase) of the arrow. Data 

Flow 

• A datastore is a repository of data which might be viewed as a fil e, I 0.11 Data Store 

entity, collection of infonnation. They are identi fied by their names 

(plural noun or noun phrases) and numbers. 

• An external Entity is something or someone laying outside the context 

of the system's boundary. Such entities either input data into the a 

External Entity 
system or use system output. External entities are given names using 

a singular noun. 

The following conventions are used in this paper. 

When dataflow storelread the whole data store record, these dataflow are not labelled. For 

example in the figures 'process proposal', stores the whole project record (project deta il ) in the 

Proposal File Datastore and 'Generatc Report" read the whole record Therefore, the data flows 

are not labelled. 

For bi-directional datafl ow of the dame data the flow is represented in a single double headed 

arrow, and when the data flows into and out of the processes have significant di fferences two 

arrows are used, otherwise two labels arc writtcn on the arrow. The datafl ow into thc process is 

labelled above the double-headed arrow, nearer to the process and the dataflow out of the process 

is labelled below the arrow and nearer to the datastore. 
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Entity Relationship Diagrams 

Entity Relati onship Modelling (ERM) is followed to develop the data model of the current as 

well as the required systems. Since ERM can be considered to be both an analysis and a design 

tool, it is applied in this chapter and the next chapters also. Applying this modell ing technique, a 

structured top down approach and progressive refinement of the model to reach to the required 

details is attempted throughout the next parts of this paper. 

Entity Relationship Diagram (ERD) represents (models) graphically, the major data aspects 

(Entities) and the relationships between them. 

• An Entity is something that has a separate existence and is of interest to the users, 

in that, they need to record data about it. Example project, researcher, account. 

• A relationshi p is the interacti on of two entities and is represented by a verb. 

• Attri butes are data elements carried by an enti ty that descri be it and record its state, that is, 

they are the things we need to know about an enti ty . 
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Notations 

• Entities are represented with a square or rectangle box. The name of ENTITY 

the entity is singular and always in capital letters. o l\TI------

• A line joining two boxes on the diagram indicates the relationship between - r~torY 
the two entities. Verbs lilat describe the relationshIp are wntten alongside the linc 

• To represent the cardinality of relationship between entities a single alTow 

head (straight line) is used for the 'One' end and three lines (Crow's foo t) 

are used for the 'Many' end, at each end ofthe relationship (line) . MA~ 

Participation class of entities in the relationship is also indicated using 
ENTITY 

ovals - [or optional relationship and hash - for mandatory. 

2.3.2 The Data Flow piagl'am 

Figures 1 to 5 show COIl text and the different levels ofDFDs ofthe current system. The data 

flow diagram in Figure 2 indicates the top level data flows of the existing sy,cem. liach rop-

level process can, be further decomposed into lower level, and lor bottom level processes. 

Discussion of the bottom level processes is made in the presentation of the existing system 

under section 2.2. And here, the bottom level processes are represented in DFDs in Fi !'l1r~ 1 

through Figure 5 
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2.4 Problems of the Current System 

In the first section of this chapter, the fact gathering tools, methods and sources of the facts were 

mentioned. Much emphasis was given on coll ecting data and understanding of the requirements 

of the system users (the staff of RPO) through interviews and discussions. The requirement 

identification process is also suppOlted by distributing questionnaires to a limited number of end 

users (20 researchers and 5 postgraduate students) selected from the four Research Institutes and 

one Faculty (SISA). Another type of questionnaire is also distributed for the Research Institutes, 

on the aim of gathering data on the current state of research information services/sources in the 

University. As it was observed, using the different fact finding tools and techniques, the system 

users as well as end users of the existing Research Activities Monitoring System face difficulties 

in accessing organised, sununarised, adequate and exhaustive information on current (Ongoing) 

research activities in a manner which meets their needs and access preferences. Series of 

interviews and discussions made with the different officials of the current RAMS, including the 

R&P Ofticer - Professor Endashaw Bekele, and other operational staff and the analysis made on 

existing files, forms, and other documents, revealed the above mentioned problems. 

Furthermore, investigations of these problems is also supported by the questionnaire forwarded 

to end users (Researchers). The level of information need sati sfaction of users and the major 

problems encountered are sunm1arised from the questiOlmaire results and presented in the 

following table. 
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No. PI'oblent Areas No. Of % 
Respondents 

who Agree 
I Existing Research Information services/sources are not well known 19 76 

by users 

2 Lack of Information System and Poor Communication channels are 19 76 

the major reasons for the above problem 

3 Lack of Research In format ion affects users' research work 25 100 

4 There are no established formal ways to access Research 20 80 

Information 

5 The ex isting information services, sources do not fully satisfy users' 22 88 

information need 

6 Users find it difticult to Access the needed Research Information 18 72 

7 The available information is not presented in a sununarised way and 16 64 

it IS not sufficiently comprehensive to include the relevant 

parameters 

8 Relevance, Incompleteness and inaccuracy of existing information 18 72 

are the major factors which attribute to users' dissati sfaction 

9 In compari son with similar system outside of the university but with 20 80 

III or outside of the country, thc information services/sources 

availab le in the current RAMS are inadequate 

TOTAL NUMBER OF RESPONDENTS 25 

Table 2: Problems of thc C urrent SystCnt 

In general, problems of the existing system that were identified during the overall assessments of 

the RAMS, using different too ls and teclmiques can be summari sed as fo llows. The major 

prob lems listed below were ori ginally noted in broader terms by the research and publications 
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No, I'r'oblclIl Areas No,Of °/. 
Respondents 

who Agree 
I Existing Research Info rmation services/sources are not well known 19 76 

by users 

2 Lack of Information System and Poor Communication chaJUlels are 19 76 

the major reasons for the above problem 

3 Lack of Research Information affects users ' research work 25 100 

4 There are no establ ished formal ways to access Research 20 80 

Information 

5 The existing information services, sources do not fully sati sfy users' 22 88 

inFormation need 

6 Users find it difficult to Access the nceded Research Information 18 72 

7 The available information is not presented in a summarised way and 16 64 

it IS not sufficientl y comprehensive to include the relevant 

parameters 

8 Relevance, Incompleteness aJld inaccuracy of existing information 18 72 

are the maj or factors which attribute to users' dissatisfaction 

9 In compari son with similar system outside of the university but with 20 80 

In or outside o f the country, the information services/sources 

available in the current RAMS are inadequate 

TOTAL NUMBER OF RESPON DENTS 25 

Table 2: Pr'oblcms of thc Current System 

In general , problems of the existing system that were identified during the overall assessments of 

the RAMS, using different tools and techniques can be sunUllarised as follows. The major 

problems li sted below were originally noted in broader terms by the research and publications 
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officer (chapter one, secti on 1.2). Formulating the pre-stated problems from technical and 

technological aspects and widening the data/information sources, are the major additional tasks 

involved in the current study. Therefore, what is presented here as well as the next section can 

be considered as a further confirmation. 

* Organisation of Data: Available data is not systematica lly organised and summarised. It is 

difficult to get: complete information on a certain entity, easily at a certain location. Due to 

the scattered location of information/data sources a compressive and complete information is 

not available. 

* Inadequacy, inconsistency and inaccuracy of reports. RPO, SGS and the Research Units 

have different reports - at different times, usually on annual basis. From examining some 

copies of these reports the follo wi ng points were identified. 

• There are considerably large inconsistencies between stati stics presented on the same 

activities in two or more reports. The reports may not be necessarily from di fferent units of 

the system. Within the same unit itself, for example two consecutively published yearbooks 

present inconsistent data. Even there are inconsistencies within the same report at different 

places of presentation. For example regarding the total number of ongoing projects what a 

table presents and what is listed under each Research Unit are not the same. These 

inconsistencies get larger and larger when we see detailed breakdown statistics. Such as 

number of ongoing projects funded by a celtain Grantor or amount utilised by these projects, 

etc. 

This problem is related to lack of systematicall y organised data. One ·reason for the above 

mentioned inconsistency is the sources of the reports. For example yearbooks are prepared from 

project hi story. Reading file , Progress report fil e, Agreements fil e, donors fil e or Grant Data 

fil es. One file may consists the total amount of grant approved for the lifetime of a project, and 
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an other file may hold expenditure by phase, activity reports may use, as a source, Transaction 

(Reading) Files, which held amount allowed for the cUlTent physical year only. Therefore at 

their sunm1ary both may produce different figures for the same year and the same project. 

* Reports are not exhaustive. They usually do fail to provide important information on a 

certain record. For example a report may li st ongoing projects having the attributes like title, 

investigator, fund , grantor, account number. However it doesn't include the date a project 

was started, when it is going to be completed, what outputs it has so far, and so forth. 

* Retrieval problem: As mentioned above the current way of information handling does not 

support the possibility of different access points. This routine and manual work is one of the 

causes for inconsistency and inadequacy of reports. 

* Access problems: from what the questionnaire responses indicate, the major problem, which 

almost all of the respondents agreed to is unavail ability or inaccessibility of information/data 

on ongoing projects. Especially on dissertation/thesis there is almost no information 

di ssemination mechanism. The Office of the Associate Dean for Information Management 

and Dissemination at the School of Graduate Studies is concerned only on completed theses. 

Majorities of the Faculties, which run Graduate Programs, do not rumounce the current 

Thesis topics even at their notice boards, let alone dissemination in formal media such as 

newsletters. RPO posts list of ongoing projects on its notice board inside the Office building. 

However, it doesn't include thesis/dissertation. Moreover, users have to go to the RPO or 

hear from friends to know of this service. Almost none of the Reseru·ch Units or the 

Administrative bodies have periodical publications like Newsletters (except their yearbooks) 

to disseminate research information (The Newsletters of SISA and some others units are 

discontinued) . 

From the discussions made with the users and from the personal observations, the major factors, 

which contribute to the inability of the system to meet user requirements, are: 
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=> Manual methods: the recording, filing, processing and controlling of research activities 

related information is all done manually. Computers are used for word-processing purposes; 

i.e. typing letters or writing manuall y prepared reports. Retrieving a required information 

from the unorganised bulky manual fil es is very difficult and time consuming. Specially 

compiling a comprehensive report that covers more than one year is a ' project work'. For 

example bibliographic compilation of research projects and publications, and preparation of 

Dissertations Abstracts had been made in two research projects funded from the 

Government, and they took more than 2 years to be completed. Had there been a 

computerised system these could have been immediate outputs of a few search queries. 

=> Lack of Centrally Co-ordinated and Organised System: The different Research Units 

separately handle their own information. Therefore, it is difficult to access information at 

one place; rather consulting every Research Unit is required. 

=> Lack of skilled information personnel. Almost all of the Research Units (Institutes schools 

or Offices) have separate Documentation Centres/Libraries. Nevertheless, the libraries are 

mainly limited to shelving and issuing their stack only. In any of the units there are no 

personnel who are assigned to systematically handle research activity information. The 

school of Graduate Studies holds the above-mentioned Office for information dissemination 

and management, headed by an associate dean. What the Office does is preparing annual 

repolis, financia l reports, abstracts etc. of the completed theses/disseltations. Nothing is done 

regarding ongoing theses or dissertations. Almost all units have enough computer facilities; 

however, not a single computer is dedicated for storing organising and systematically 

handl ing research infOimation, except for writing reports. 
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2.5. Main Requirements of the Research and Publications Monitoring System 

(RPMS) 

Somerville ( 1992, cited in Green 1996: 135) proposed that there are three basic levels of 

specification requ iring di fferent levels of abstraction. 

I . Requirement defi ni ti on is a statement in natural language of what user services the 

system is expected to provide. 

2. Requirement specification or functions specification is a structured document which 

details required system services. 

3. Software speci fi cation or des ign specificati on is an abstract description of the software 

that is the basis of systems design and implementation. 

In thi s section the first leve l of requirement spec ification is presented using statements. The 

second and third levels are handled in the next two chapters respectively. A summary of the 

major requirements identi fied fro m the system users during the fact gathering process is 

provided below. 

=> Generation of various periodical activity reports are required. 

=> Automatic compilation of bibliographic records of the different entities (publications as well 

as projects) in di fferent fonnats is required for the purpose of monitoring staff/University 

research output. 

=> Ability to duplicate incoming in fo rmation into di ffe rent outputs (fOl111 S) is also required . 

=> Ability to retrieve fi nancial, bibliographic or other information t1u'ough various access po ints. 

• SunU11ary list of ongoing projects 

• Ability to determine status of projects 

• Ability to recall progress reporting time of projects. 
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• Ability to automatically determine status of Grant, account balance, date of 

expire. 

• Ability to compute Consultancy income shares and overhead charges. 

=:. Ability to generate several correspondences to several destinations 

=:. Computer stores ongoing project data and bibliographic detail of published outputs 

=:. Project detail s to be kept until published or five years Ii'om date of completion. 

=:. Publications details to be kept w1til recorded in CD-ROM or five years. 
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CHAPTER THREE 

PROPOSED INFORMATION SYSTEM DESIGN 

3.1. Introduction 

Developing an information system requires identifying problems, defining requirements and 

specifying the defined requirements in structured manner so that a better system that can so lve 

the problems wou ld be designed based on these requirements. [n the last chapter problem 

identification and requirement definition have been handled at the conceptual level. This 

chapter begi ns the initial stages of so lving thc problcms of the current system through further 

specifying information requirements and proposing probable so lutions. Logical model of the 

required system is presented graphicall y and description of the components of the required 

system is provided. 

3.2. The Proposed System 

3.2.1. Main Objectives 

On the basis of the preliminary specified requirements of the users, the following objectives are 

identified for consideration in the design of an automated solution to the identified problems. 

The basic objecti ve of the proposed system is to create fast and easy access to research related 

information fro m different access points and in different formats. Specifically, the system 

would: 
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• Improve timely access to ongoing research activities information 

• Completeness in research information through including all the important and required data 

items. 

• Fast retrieval of frequently required information, such as grant financial status. 

• improved quality of reports 

• provision of various access points to records 

• Periodical compi lation of bibliographies and abstracts. 

3,2,2. Proposed Solution 

It was mentioned in chapter 2 (under 2. J) two strategies of establishing information system 

requirements are used. The twu strategies are to spccify requirements from the users, the ClU'I'ent 

system, ancl/or to adapt (clistomise) what other similar systems have already established. The 

first part of this sect ion provides lIsers proposed alternatives. The three systems that are 

reviewed are described in the annex. 

44 



3.2.2.1. Alternatives 

Among the major alternati ves put forward by users, in overcoming the limitations of the 

existing systems are: 

=> Increas ing the staff of the two centra l nodes, RPO and SGS and add ing a record section to 

these units. The record section dea ls with the housekeeping fu nctions and reporting on 

projects and publications. The library staff should take care of the information 

management tasks. 

=> Decentralizing the current structure of the research and publications system, so that each 

research / academic unit handles relati vely manageable size of data. 

=> Automating some or all of the processes and centrall y managing the Information System. 

The first option may not be economica ll y as well as technicall y feasible as it increases the 

costs for salary, space, overhead etc.; it also increases the paper work; leads to inefficient 

utili zation of investment on computer resources. 

The second option is more of a policy issue, and the University is considering it. However, 

the decentrali zation decision, would make the current problem of access to research 

information even worse, unless information management is not taken care of in a coordinated 

and networked envirolUnent. Moreover, thi s option may lead to repeated efforts and it requires 

additional skilled human power, equi pment and technology at each node. 

Most users agreed to the importance of a computeri sed system development as a solution to 

overcome the existing limitations. The difference lies in the administrative/fu nctional structure 

and architecture of the system. From the observation made and the di scllssion with the top 

officials of the system, the automation option provides better feasible so lutions technically, 
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economi call y as we ll as operationall y. To support the requirement spec ifica ti on o f users with 

additional strategies, Information systems in other similar Organizations and in similar area of 

interest are evaluated. Description of these systems is annexed. 

3.2.3. Description of the proposed system 

In the above discussion it was tried to make clear that the choice fall s on a the centralised 

computer based system for the fo llowing reasons: 

I. The manpower requ irement for Proposed System will be highly reduced because data 

entry and management is handled centrall y. Furthermore, the current administrati ve 

structure as well as technological in frastructure of the University sign ifies central 

administration of research activities. 

2. Financial , material, as well as human resources, needed to run and maintain the system 

would not be lmaffordable. 

3. Managing, controlling and administering the system and its databases can be done 

without difficulties. 

4. With the present technological stage of IT, and the improvi ng state of Internet access in 

Ethiopia the system can be n llt her upgraded to serve remote on-line searches within and 

without the country as well as on- line application process1l1g fo r visiting 

scholarslresearchers from foreign countries and other similar processes. 

3.2.3. 1. Components of the Proposed System 

The proposed system has two subsystem components - Research Projects and Publications 

subsystem. Staff consultancy work is merged with Research Projects and the staff s research 

interest is included in the Publications System component. This is done mai nl y because of the 

administrati ve and infrastructure of AAU. Moreover, as indicated in the analysis, consul tancy 

is in the category of research project and passes in the same procedures. 

This sect ion describes the component of the proposed system in deta il (Refer to Figure 6, 6A 

to Figure 6D - for the DFD) 
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Research Proj ects System 

Under thi s system there are two interrelated subsystems one for proj ects and one for grant. 

The Projects subsystem maintains a database of research projects, thes is research, 

consul tancy, conference, workshop/scminar and so on. A project can be government funded, 

externall y funded or un funded (a research project carried out using existing departmental 

resources with no other funding support). The grant sub-system holds data on all the available 

grants, their sources, their current status etc. Separate subsystems are needed because majority 

of the functions/process regarding these subsystems, the data structures they use, frequency of 

occurrence of re lated entities, reporting fo rmats, frequency, duration, destination etc. are 

separate. 

The different Proposal Forms for Projects i. e. research Proposal Form, Teaching Material 

Preparation Proposal Form, etc. will still be in use by the main system however summarizeJ 

concise forms are designed for the purpose of data entry in the research proj ect and other 

subsystems. Similarl y Visi ting Scholars Ap plication Form and Grant Data Sheets will be in 

use, because, the ex isting system requires thi s forms to be fill ed-in fo r other operations which 

are done manuall y or in external systems. However, the required data items will be selected 

and stored in the database (i n the input fo rms) from these ori ginal forms. 

The system generates various reports in different ti me periods, such as Bi-annually financial 

reports, quarterl y reports, Grant status reminders, notifi cations, of new research projects Bi­

annual progress report, annual repo rts. It also a ll ows users to design report fo rmats and 

produce reports on ad-hoc queries. 
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Research Publications System 

This system maintains data on profile of the staff of the University. It includes identification 

data, staff publications and research interest of staff. The research and pub I ications office has 

a plan of collecting all publications so far published by staffofthe University . It has started 

co llecting publications available in local bookshops. The academic vice presidents office al so 

holds data on staff profiles, wh ich staff submits for Academic Promotion requests . This 

system is designed to maintain database of staff publications and staff research interest from 

these sources. Moreover, staff research interest can be judged from their research history, 

which the project system maintains. 

[n addition to creating access to comprehensive data on staff publication to the University 

community, this system resolves the problem of monitoring the universitifs research output. 

The system can generate various reports of user needs at needed intervals. For example annual 

abstracts, bibliographies in a subject area, and so on. It can report to the A VP - on research 

output of any staff, every 5 years or at all Y required interval, for the purpose of performance 

evaluation and academic promotion. 
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TABLE 3A: Bottom Level Process Description Table for Process NO. 1. 

Process Process name 
ID 
1.1 Check Project 

History 

1.2 Record Proj ect 

1.3 Check Status 

1.4 Check Grant Status 

1.5 Approve Project 

Description 

This process checks an application or a proposal to be for new project or existing project progres 

report or request for extension. A search will be conducted by project name to find project !D. I 

found, process 1.3 checks for its status, otherwise the project will be registered as a new one. 

This process records details of new projects 

When a project is identified to be existing in the file, its status is checked by this process to 

identify whether it is completed or not, if not completed it is either at the end of a phase or it 

needs time/fund extension. If completed, its status is updated as completed. 

New as well as ongoing projects have to pass through this process before approval of any 

request is made. This process assumes process 1.2 or 1.3 and grant account data store. It checks 

grant account balance to be empty or zero, if not zero, it compares the balance with the 

transaction amount of the project, and stores notification code for negative balance (empty 

account) in the notification data store. 

This process assumes processes 1.4. It updates the notification data store fo r rejected projects 

notice. Approved projects wi ll be assigned account transaction !D here. 
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TABLE 38: Bottom Level Process Description Table for Process No.2 

Process 

ID 

2.1 

2.2 

2.3 

2.4 

Process Name 

Check Category 

Generate Charge 

Authorize 

Payment 

Update Account 

Description 

The process checks whether the project is internally or externally funded to identi fy the need for cal 

Externally funded projects and consultancy income have to be charged overhead cost; the remaining 

consultancy income has to be distributed to all involved units and personnel with some fixed ratio. So 

this process computes all the appropri ate charges and updates Account Transaction. ProjectID can tell 

what the Project Type is (consultancy or other). It assumes Process 2.1 and all bottom level s of 

Process 1. 

This Process assumes Process 2.2 Process 2.1 and all bottom levels or Process I . It authorizes a 

transaction. 

Settles Transaction Accounts from the respective Grant Account. 
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TABLE 3C: Bottom Level Process Description Table for Process No.4' 

Process ID Process name Description 

4.1 Get Letter Fomlat This Process reads the specific letter format for this particular Correspondence 

4.2 W ri te Letter Updates the Letter data store 

4.3 Update Correspondence This Process registers every outgoing Letter or Correspondence 

. The entire sub Process assume every Process (l.4, 1.5. 2.3 and 3) which updates the Letter data store. 
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3.3 Developing the Logical Data Model Using Entity Relationship Analysis 

(ERA) 

The second level of abstracti on, mentioned under scction 2. 1, In specifying requ irements of 

the information system is establi shing requirements for databases. At thi s leve l, data anal ysis 

is applied in describing both current and required systems and models produced can be 

considered to be both data spec ification and logical/conceptual data designs. 

The key to an effective information system design is an understanding of its data structures, 

which are the basic building blocks of a database (Green, 1996). The conceptual data model 

needs to be composed of as few elementary building blocks as possible; it should be logically 

simple but should model all essential elements. In developing a data model , one of the 

required steps is to select entities, which model a rea l worl d object by virtue of their 

properties (attributes), which are relevant to the system. Entities are the things users need to 

know about in order to get their job done, and attributes are the things we [the analyst] need to 

know about an entity (Brown, 1997). I-laving identifi ed the entiti es and attributes, which 

express them, special attribute groups, which can uniquely identify any one occurrence of the 

entity, have to be looked for. In the case or the system under consideration, the identifi ed 

entities and the uniquely identifi er attributes are presented in the following table. The 

remaining data items (attributes) which are associated with each entity are presented in the 

Data Description Table in Chapter Four. 
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Table 4: Entity -unique identifier table 

Entity Identifier 

PROJECT Projecti D 

RESEARCHER Researcher! D 

GRANT AccountNo 

GRANT AUTHORlSATION AuthorizationlD 

PUBLICA TroN PublicationNo 

STAFF StafflD 

RESEARCH UNIT UnitiD 

GRANTOR Grantor ID 

The existing system provides unique identifiers only for one of the above entities i.e . Grant. 

The same identifier - Account Nu mber, identifies this entity. Grant Authorization is parti ally 

identi fi ed by reference number of the authori zati on letter and by Project name. The remaining 

are entities are identified either by combination of several attributes or not identified at all. 

The next stages of the data modeling process is determining the re lati onship of one entity to 

the other, and checking if entities are normali zed. The former stage is di scussed below and the 

latter is handled in chapter 4 . 

Entities that have direct relati onships are taken for analys is and des ign purposes . 

Howe (1989, cited in Green, 1996: 226) suggests twelve steps to produce a first level ERD. 
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The first and second Logical Data Models (LDMs) of the current system are shown in the 

following ERDs. First level LDM of the required system, and further decomposition of 

relationships is handled in the nex t chapter. 

The following E-R Diagram (Figure 7) shows the related entities and the cardinality or 

degree of relationships. Description of the E-R notation is provided GRANTOR 

under section 2.2.4. 

RESEARCHER 

STAFF 

I'UOLICATION 

PROJECT 

GRANT 
AUTHORIZATION 

FIGURE 7: ERD: Current Logical Data Model 

GRANT 

As shown in the figure each and every entity has direct relationship with Project entity. Of 

course, many of the entities are indirectly rel ated. However, only the direct relations are 

considered. 
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4.1. Introduction 

CHAPTER FOUR 

LOGICAL DATABASE DESIGN 

The functions of the proposed system have been represented in the last chapter using data 

flow diagrams. The data that results from the processes would be held in entities. These 

entities have to be further analyzed and investigated. In section 2.3.3 conceptual model of the 

current system had been sketched at hi gher level of decomposition. At the initial stage, 

identifying the entities the data items that are associated with them and their relationships 

would not result in exhaustive and detail ed data model. Therefo re, detail ed data analysis and 

design of data/information requirements of the system is required. The first part of thi s 

chapter further refines the data model of the current system that was developed in the 

preceding chapters to come out with first level ERDs of the required . logical data model 

(LDM). In the remaining part of the chapter, Relational Data Modeling technique (Relational 

Data Analysis - RDA) will be appl ied to transform the E-R model in to Relational Model. 

Applying RDA is required for the purpose of laying the basis for physical relational database 

design. 

4.2. Revisiting The Data Model 

In chapter two and three, entity relationship analysis was used at a lesser level. To model the 

current system, preliminary entities, attributes and identifiers were selected and an ERD that 

simply shows the degree of relationships was drawn. Identifyi ng al l the necessary attributes 

and composite attributes, assigning them to entities, defining further entiti es and relationships 

and developing the finali zed first requi red LDM, are di scussed in this section. 
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4.2.1. Validating the Logical Data Model 

The first step here is to check whether the identified entities support all the transaction and 

rules of the system. A transaction is defined as a sequence of steps defining a cel1ain event -

in our case major processes represent transactions. When we see the DFD. in chapter 3 Figure 

6 and compare it with the Data Model in Figure 7, we can see that the data model does not 

support the process, which handles correspondence. Therefore fi.lrther entities have to be 

formed . And when we examine Figure 6 further we can see that Correspondence is related to 

Letter and the two datastores are updated by majority of the processes. Therefore, their 

relationship can be extended to those entities that are related to the updating processes. For 

now, we represent the relationship of CORRESPONDENCE and PROJECT only. The 

remaining relationship will be looked after in the subsequent sections. 

The other step is validating the logical data structure to avoid redundant relationships. This 

procedure proceeds by checking for any redundant access paths from one entry to another. 

When we see the conceptual model (chapter 3, figure 7) we find redundant access paths that 

are caused because of the GRANT AUTHORIZATION entity. For instance information on 

publications in a certain unit can be accessed in two ways. One is directly through the Path: 

PUBLICATION -> RESEARCH UNIT, and the other is indirectly through the Path: 

PUBLICATION - STAFF/RESEARCHER -> PROJECT -> RESEARCH UNIT. The first 

path is short and direct; however, if we follow it we may loose important information like 

Projects related to that Publication, etc. Therefore, we omit this path and use the longest one 

not to loose our link with other entities. 
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First level ERD of the required data model is represented in Figure 8. Attributes assigned to 

entities are presented in Table SA to 51. At this level , we can not say that the model is fu lly 

val idated until rechecking with RDA has taken place. The LDM can be further amended and 

refined by decomposing "many to many" relationships into one-to-many relationships . Prior 

(0 that, each relationship existing in the LDM is described 
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FIGURE 8: First ERD(J) of the Required System 
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Note that in above Figure, participation class of each relationship is indicated. Relationships 

can be Mandatory or Optional. For example GRANT must participate in a relationship with 

GRANT AUTHORIZATION. Likewise, GRANT AUTHORIZATION needs to participate in 

the relationship with at most ONE GRANT. [n the case of PROJECT - GRANT 

AUTHORIZATION, Project's participation is optional. For example rejected Projects do not 

participate in relationships with AUTHORIZATIONs. Therefore, Projects can be recorded in 

databases wi th the absence of Grant Authorization. However, Grant Authorization need a 

project record to be held in databases, otherwise referential integrity will be violated. 

4.2.2. Description of Re[ationships 

PROJECT - RESEARCH UNIT: A research lmit can host one or many projects and a project 

shall be done in one unit, or in the case of multidisciplinary research projects and Consultancy 

work, many research Lmits can be involved. 

PROJECT - GRANT AUTHORISATION: an approved project is assigned to one or many 

accounts, especially large projects can have several accounts from different grantors. 

GRANT - GRANT AUTHORISATION: GRANT AUTHORISATION is described in the data 

dictionary (Data Item Description Table) as a link entity to PROJECT and RESEARCHER. It 

holds data on every transaction made to a GRANT account. Many AUTHORIZATIONs are 

made to a Grant Account and an Authorisation has to be made to at most one Account. 

GRANTOR - GRANT: This relation is di scussed under the GRANT Entity (Chapter two, 

Section 2.2.2). What is to be added here is optionally of the participation class in the case of 
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external grantors with many Grant Entities. An external Grantor can have a ""one to one'''' 

relation with Grant Entity. In other cases there is a mandatory one to many relationship. 

RESEARCHER - GRANT AUTHORISATION: grant payment of a certain Fund or GRANT is 

authorised to a certain Researcher. ResearcherID is held in transactions of the GRANT 

AUTHORISATION. That is an indication to the existence of a direct relationship. The 

relationship is "many to many" but participation of RESEARCHER is not mandatory. 

RESEARCHER - STAFF: There exists an optional "one to one" relationship between researcher 

and staff. A researcher is either a staff or other Entities (Student, Visiting scholars or others). 

Staff is represented as entity because the output reporting system (chapter three, Process no. 6, 

Figure 6) is interested in tracking staff' s research output or publications. 

STAFF - PUBLICATION: One or many publications can be authored by a staff. Of course one 

or more staff can publish together in one or more pUblications. This cardinality is omitted 

purposely to reduce the number of "many to many" relationships and additional link entities. If 

there are more than one staff who are associated with a publication, they can be held in Author's 

field (data item) as repeatable. 

PROJECT - CORRESPONDENCE: Different Transactions may be made to a PROJECT. 

Project approvallRejection, Fund withdrawal deposits, transfers are some of the transactions. For 

all of this Correspondence is involved. Access to the Correspondence is required to know what 

kinds of transactions were made to which project andlor to which GRANT. The same 

Transaction can occur to a number of Projects at the same instance. For example, the system may 

order transfer of some amount from a certain GRANT to a nwnber of PROJECT Accounts. 
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Majorities of the correspondences are concemmg the financial aspects. There are some 

correspondences that are not fmancial. Every Project may have one or more correspondences and 

a correspondence may be made to one or more Proj ects. 

LETTER - CORRESPONDENCE: Each Correspondence holds at most one relationship with 

every Letter and each Letter has to have at least one Correspondence; i.e. a Mandatory "One to 

many" relationship exists. 

Further Decomposition oCtile Data Model 

The next necessary action is decomposing "many to many" relationship in to two "one to 

many" relationships. In our data model three "many to many" relationships exist - PROJECT 

- RESEARCH UNIT, PROJECT - CORRESPONDENCE, and RESEARCHER - GRANT 

AUTHORIZATION. Therefore, these relations will be added in the model as link Entities 

(Intersection relations). Figure 9 presents the first level Logical Data Model of the Required 

System. 
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FIG. 9: First Level ERD (2) For The Required System 

67 

RESEARCHER 

RES-GRANTAUTH 

STAFF 

PUBLICATION 



4.3. Relational Data Analysis (RDA) 

The top-down approach used in Entity-Relationship Analysis (ERA), applied so far, 

concentrates first on designing the entities and their relationships, and then leads to analysis of 

the data item contents of each entity (i.e. the property of the entity). In this section description 

of data item contents of each entity, using bottom up approach of Rational Data Analysis, is 

discussed. The purpose of this section is to organize all of the data items into a set of 

n0l111alized relations that are well f0l111ed to meet table restrictions, data integrity and to have a 

level of stabi lity in the face of change. 

The data items (attributes) that were identified and assigned to each entity at the ERA stage 

were not presented in the previous section. This was because, it was believed that the 

presentation should be made at the stage of Relations Data Analysis, where the nature of each 

and every data item will be widely identified and studied. Therefore; descriptions of data item 

contents of each entity are presented in Table 5A to 5J. 

ERA principles that were followed under section 3.2 & 3.3 involve some steps of normalizing 

the model. As a result of this, most of the entities and their data items described in the next 

Data Item Description Tables are n0l111alized. However, to check the validity of palis of the 

data model, further Normalization Process is applied prior to presentation of the tables. 
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Table 5-A : Data Item Description Table 

Entity Name : PROJECT 

Description : Details of the Project 

Volumetric Information: An Average of75 Projects Quarterly and 400 Dissertations/Theses 

yearly 

Data Item Range of 

Name Descript ion Type Size Values Comment 

(format) 

PROJECTID Project Record Identification String 10 M 

Code 

PROJNAM E Name of the Project " 100 

BRlEFNAME Mnemonic name " 10 

PROJTITLE Title if Different From Name " 100 

CATEGORY Category of the Project by Character G,E,O Gfor 

source of Fund Government 
E for External 
o for others 

STATUS Current Status of the project String 10 New, 
ongoing 
completed, 
Extended, 
Published 
Terminated 
Rejected 

TYPE Type of the project String 2 RS,CO,TM, 
JP,WK,EX Research 

Consultancy 
TeachingMateri 
al 
lournalPublishin 
g 
Workshop 

GOAL Objectives of the project String 250 Exception 

LANGUAGE Language of Project String 15 

GEOCOVER Geograph ic Coverage String 30 

METHOD Methods used in the research String 500 

DESCRlPTORS Descriptionslkeywords String 250 

EXPOUTPUT Expected Output of the String 500 
project 

ACTOUTPUT Outputs of the Ongo ing Character YIN 
Project so far 

OUTPUTTYPE Type of the Output String 10 
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OUTPUTTITLE Title String 200 

DESCRlPTION Description of Output String 250 

OUTPUTDATE Date of Output Date 15 

CONTRIBUTOR Name of the Involved 
Researcher String 45 

PERSONNEL Support Personnel String 200 

FACILITIES Equipment and Other 200 
Facilities Required String 

SITE Current Site of the Project String 30 

AMTREQUESTED Requested Amount of Grant long 

DATES: 
DATE PROP Date Proposal submitted Date 

DATERECOM Date Recommended Date 

DATE-APPR Date of Approval/Rejection Date 

DATE-START Date started Date 

DATE-EXPE Expected Date of completion Date 

DATE-REPEX Date Progress Report " 
expected 

DATEREPOT Date Last Progress Report is " 

made 
DATE-COMP Date of Actual Completion " 

DATE-TERM Date of Termination " 

DATE-PUBL Publication Date " 

DESCRIPT Description String 500 

RELATEDPROJ Related Project Id String 10 

RESEARCHERID Advisor for Thesis research String 
10 

RECOMMENDBY Name of the person who String 20 

recommended 

APPROVED BY Name of the person who 
20 

Approved 
String 

DA TEMODIFIED Date 
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Table 5-B : Data Item Description Table 
Entity Name : RESEARCHER 
Description : Personal Details of the Researcher 
Volumetric Information: An average of3 researchers (one project leader/ investigator and two 
project members) per project Quarterly 

Data Item Range of 
Name Description Type (format) Size Values Comment 

RESEARCHERID Researcher String 5 M 
identification code 

RESCAT category to the " 10 Staff, Student, 
Researcher Visi tor, Other 

POSITION Position in the project " 10 Leader, member, 
collaborator, 
personnel 

LNAME Last Name " 15 

FNAME First Name " 15 

MNAME Middle Name " 15 

ADDRESS Address Structure: Address 180 

SEX Sex char MlF 

RANK Academ ic Rank String 50 

NA T10NALITY Citizenship by Birth 
and Naturalisation String 50 

PROFESSION Profession " 100 

EDUCATION Detail of Educational 
Back ground Structure: History 300 

TRAINING Training of researcher " 300 

EX PERIENCE Research Experience " 300 

OCCUPATION Job History " 300 

AFFILIATION Affiliation Institutes String 200 

MEMBERSHIP Membership in 
Professional Bodies " 200 

LANGUAGE Language Competence " 200 

RES INTEREST Research Interest " 250 

NOTES RPO Notcs on the 
Researcher " 500 

71 



Table 5-C : Data Item Description Table 

Entity Name : GRANT 
Description : Details of the Status & Balance of the Research Fund 

VOLUMETRIC INFORMATION: An Average of I Grant Per Project 

Data Item Range of 

Name Description Type (format) Size Values Comment 

ACCOUNTNO. Account Number of String 10 M 

Grant 

ACCNAME String 30 
Account Name 

STATUS Character O-for opened 

Account Status C-for closed 

OPEBAL Long 

Opening Balance 

OPENDATE Date 

Date Account Opened 

CLOSEDATE Date 

Date Account Closed 

BALANCE Long 

Current Balance 

ENCUMBERED " 
Total Encumbrances 

EXPENDED " 
Total Expenditures 

DEPOSITED " 
Total Deposits I 

TRANSFERS 
Total Transfers to " 
Other Accounts 

DEDUCTED Total Miscellaneous 
Deductions from the 
Account " 

COMMITTED Total account Long 

committed 

NOTE Notes about the String 100 

Account 

WHODlDlT Name of Person 30 

Modifying the " 
Account Record 

DMODIFIED Date Record Modified Date 

GRANTORID Identification of 
Owner of the Account Character 10 M 
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Table S-D : Data Item Description Table 

: GRANT AUTHORISATION Entity Name 
Description : A link Entity Among GRANT, PROJECT and RESEARCHER, used for 

recording details on each transaction made to a Grant account for any particular 

proj ect 
VOLUMETRIC INFORMATION: Authorization is made at the time of approval and at the end 

of each phase, and for extension purposes. Therefore, a PROJECT can have an average of four 

GRANT AUTHORIZATIONs per year. That is an average of300 GRANT 

AUTHORIZATIONs are made quarterly. And for thesis/Dissertation only one authorization is 

made per year from the research system. 

Data Item 
Name Description Type (fonnat) Size Range of Values Comment 

TRANSNO Running Number Integer 

ACCOUNTNO Grant Account No Sting 10 M 

AMOUNT Amount of Transaction Float 
E- Encumber, 

TRANSTYPE Type of Transaction Character 
U-unencumbered 
T-Transfer to 
another account 
P-Deposited 
E-Expended 
D-Deducted 

DESCRIPTION Description String 100 

PROJECTID Project identification String 10 M 

RESEARCHERID Researcher Identification Sting 10 M 

RESRCAT Researcher Category Sting 10 M 

OVERHCHARGE Overhead Charge Float 

TAX Tax to be charged Float 

DU EDATE Date Payment Expire Date M 

POSTDATE Date of Authorisation " YIN 

PAID Has Payment been made Char 

NOTES Notes About String 
Authorisation 

200 

WHO DID Name of Person String 

Authorising 15 
DA TEMODIFIED Date Record Modified Date 
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Table 5-E : Data Item Description Table 
Entity Name : STAFF 
Description : Personal Details on the Staff 
VOLUMETRlC INFORMATION: An Average of2 staff per publication i. e. 340 staff per year 

Data Item Range of 
Name Description Type (format) Size Values Comment 

RESEARCHERID Identificat ion of Staff String 5 M 
Researcher 

UNITNAME Department String 15 M 
Identification 

SERV ICES Services Offered Char I T,R,C,O T-Teaching 

R-Research 
LASTPROM Date of Last Promotion Date 

C-Consu ltancy 

O-Others 

Table 5-F : Data Item Description Table 
Entity Name : GRANTOR . 
Description : Details of Funding Agency 
VOLUMETRlC INFORMATION: A Grantor can have many Grants, therefore, the average 

number of common Grantors is 32. 

Data Item 
Name Description Type (format) Size Range of Values Comment 

GRANTORJD Grantor Identification String 10 M 
Code 

GRANTORCAT Category of Grantor String 12 Donor, Client, 
Government, NGO, 
Ministry, Other 

GRANTOR Name of Grantor Company " 50 
NAME 

Contact In formation at 
CONTACTS Grantor Company Structure:Conta 

ct 310 

AGENT Agent Information if any Structure:Conta 
ct 310 

GRANTOR Grantor's Address Structure:Addr 
ADDRESS ess 180 

Research Interest of 
INTEREST Grantor 

String 200 
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Table 5-0 : Data Item Description Table 
Entity Name : RESEARCH UNIT 
Description : Details of the Location of an ongoing/completed project and/or publication 
VOLUMETRIC INFORMATION: 13 Faculties and 4 research institutes. The sub-units & 
collaborating external units are not considered 

Data Item Range of 
Name Description Type (format) Size Values Comment 

UNITID Research Unit String 10 M 
Identification Code 

TYPE Type of Unit Character I ,F,D,S,L,O Institute,Facu Iry, 

UN ITNAME Research Unit Name String 30 Department, Schoo I, 

SUBUNIT Location within the 
Library, Other 

Research Un it " 30 

UNITADDRESS Research Un it Address Structure 180 
Address 

CONTACT Contact Informat ion Structure 310 
Contact 

WDOPENHOUR Opening hours on String 
10 

Weekdays 
String 10 

WDCLOSEHOUR Closing hours on 
weekdays " 10 

WEOPENHOUR 
Weekend Opening hours " 

10 

WECLOSEHOUR Weekend Closing hours " 
10 

75 



Table 5-H : Data Item Description Table 
Entity Name : PUBLICATION 
Description : Details of Publication of Research Output 
VOLUMETRIC INFORMATION: The Distribution of Publications is un-proportional among 
the different departments of a faculty for example in one faculty a deviation of (J 7.07 was 
exhibited for the Mean (fL) of 12 publications per year. However an average of 10 publications 
per Faculty per year (on 20 years data) and total of 170 publication per year is taken for the 
Whole University 

Data Item 
Name Description Type (format) Size Range Com 

ITEM ID Identification of Publication item String 10 M 
Record 

RESEARCHERID Identification of Author String 5 M 

TITLE Title of the item String 100 

COPYNO Number of copies Integer 

PNAME Name of parent item String 100 M 

PARENTCODE Code Assigned to Parent String 10 

PUBLISHER Publisher String 100 

PUB DATE Publication Date of Item Date 

EDITION Edition String 15 

ISSN International Standard Book Number String 10 

ISBN International Standard Serial Number String 10 

LANGUAGE Language of Text String 20 

COUNTRY Country of Publication String 20 

FORM Fonn of Item : Fiche, issue, disk, ... String 20 
Format of Parent: Monograph, Journal 

FORMAT String 20 
Editor of Source Publication 

EDITOR String 30 
Volume and issue infonnation Structure: Enumeration 50 

VOL-ISSUE 
Abstract String 250 

ABSTRACT 
Starting and End ing Page Numbers String 10 PAGES 
A flag indicating availability of item Char 

AVAILABILITY 
YIN 

A flag indicating if publ ication is Char 
PROJECTRELATED project related 

100 
YIN 

Source Project if any String 
PROJECTNAME 
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Type of the Publ ication item String 10 
PUI3LICATIONTYPE 10 

Location Ident ificat ion String 
UN IT ID 

Date item is recorded Date M 

DATEMODIFI ED 

Table 5-1 : Data Item Description Table 
Entity Name : CORRESPONDENCE 
Description : Information about every correspondence made on a project 
VOLUMETRIC INFORMATION: The magnitude of Correspondence is related to Grant 
Authorization. However, the correspondence is made to every researcher, grantor, and every 
Unit involved in the Project and to FIC. Therefore an average of six correspondences per 
authorization gives us about 1800 correspondences quarterly, 600 monthly, and about 20 daily 

Data item 
Name Description Type S ize Range of Comm 

(format) Values ent 

CORRESPID Record Identification Code String 10 M 

LETTER ID Form Letter Identification Code String 15 M 

Used for this Correspondence 

CORRESPADD Address to wh ich Correspondence Structure:Ad 180 
Sent dress 

TO-WHOM Category of Organisation Receiving 
Correspondence String 15 Leader, 

Member, 
Research-
Unit,Finance 
Grantor 

FORM Fonn of Communication Character L-Letter 
P-Phone 
E-Email 
F-Fax 
T-Telex 

INTERNALNOTES Notes about this Correspondence for String 100 O-Other 
Internal Consumption 

DATECORRSP Date on correspondence 
Date 

DATESENT Date Correspondence sent Date 

DATECREATED Date Correspondence created Date 
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Table 5-J : Data Item Description Table 
Entity Name : LETTER 
Description : This file stores letter text for canned letters generated by the system, such as 
Payment orders, Notifications, Reminders for Progress Reporting Dates, etc. 
Volumetric Information: An average of 10 form letters 

Data Ite Comment 

Name Description Type Size Range 
(format) of 

Values 

LETTERID Letter identification code String 15 

TYPE Type of Letter Character O-Order, N-
Notification 
F-Related to finance : 
Transfer, Encumber, .. 
M-Miscellaneolls 

Source The name of d,e source query StTing 15 
holding codes which indicate the. 
location of fi eld for text insertion 

The FOim text holding the canned 

TEXT letter 500 
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Table 5-K 
Structure Type 
Description 

Data Item 
Name 

ADD-LINE I 

ADD-LINE 2 

CITY 

STATE 

ZIP 

COUNTRY 

PHONE 

FAX 

EMAIL 

TELEX 

Table 5-L 
Structure Type 
Description 

Data Item 
Name 

PERSON 

POSITI ON 

CONTACT 

CONTACT 
NOTE 

: Data Item Description Table for a structure type used 
: Address 
: Address of an organisation on any other object 

Description Type (format) Size Range of 
Valu es 

First line of street address String 30 

Second I ine of Street 
Address " 30 

City " 20 

State, prov ince, etc. H 35 

Postal zip code country " 19 

Country code, city code " 5 

Phone no and extension " 15 

Fax number " 15 

Electronic mail address " 15 

Telex Number " 15 

: Data Item Description Table for a structure type used 
: Contact 
: Details on contact 

Description Type (format) Size Range of Values 

Contact Person String 20 

Position of person String 20 

Address of person Structure 180 
address 

Notes about the contact Stri ng 100 
person 
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Table 5-M : Data Item Description Table for a structure type used 

Structure Type : Enwneration 

Description : Details on issue of a Publication 

Data Item Type 

Name Description (format) S ize Range of Values Comment 

LEVEL I I sl level of enumeration volume String 10 

Number 
LEVEL 2 2nd level of issue number String 10 

LEVEL 3 3r
t! level of part nllm ber String 10 

CHRON I I" level of chronology year String 4 

CHRON2 2"d level of chronology month 
String 10 

GIRON 3 3" level of chronology date 
5 

Table 5-N : Data Item Description Table for a structure type used 

Structure Type : History 

Description : Details on the Academic or Professional Background of A person 

Data Item Type 

Name Description (forl11at) S ize Range of Comment 
Values 

INSTITUTION Name of the Institution String 100 

LOCATION Address of the Institution 
Address 180 

SDATE Date the History started Date 

EDATE Date of Completion 
Date 

RESULT Output of this particular history: 

Degree, Certificate, Position, and 
Tittle. String 100 
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4.3.1. Process of Normalization 

The Normalization process necess itates presenting all of the data items in a table and inserting 

actual data occurrences. However, with the existing big member of data item groups, this 

approach can get unmanageable. Therefore, fo r the purpose of demonstration, one table is 

fill ed in hypothetical values of data occurrence, i.e. the PROJECT Table. The remaining tables 

are described using only the data items in relational notation. 

In the previous chapters a preliminary li st of enti ties and their unique identifiers were listed. 

The identifier for PROJECT was ProjectlD. This data item uniquely identifies the particular 

table, and we call it a primary key, and it will be underlined in all the tables and/or relational 

notations to be used this point forward. This holds true fo r all primary keys of every table. 

Table six holds the Un normalized PROJECT Table. 
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TABLE 6: PROJECT 0: Un normalized Project Table 

ProjectlD Name Brief Cate Status ActOu Output Output Title Description Contribut Date 
Name gory~ tput Type or 

RPO/RS/9127 Research Production and PPDE E COMPLE Y Confere A brief Survey of A Paper in the 1st Tegene 02/09/89 
Development in Ethiopia TED nee Development Activities in workshop of Teka 

Paper Northern Shewa PPDE held in 
Norway 

RPO/RS/9127 Research Production and PPDE E COMPLE Y Confere Crop Micro climate and A Paper in the 1st Daniel 02/09/89 
Development in Ethiopia TED nee Highland Interaction In workshop of Gamachu 

Paper Northern Shewa PPDE held in 
Norway 

RPO/RS/9127 Research Production and PPDE E COMPLE Dahil 06/07/91 
Development in Ethiopia TED Y Workin Fertility Behavior Jorgensen 

g Paper Unpublished agla 
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What people refer to as the data modeler's oath (Green, 1996) is worthy mentioning here. 

• Do not repeat 

• The columns must depend upon the key, 

• The whole key 

• And nothing but the key 

• So help me codd. 

To be in its first normal form, a table has to be free of repeating groups (Oath no. I) of a data item occurrences for single occurrence 

of the primary key. In our table, Output type, Output Title, Contributor, Description, and Output Date are repeating groups. And 

these data items are separated to a new relation shown in Table 6-2. The remaining data items that are not repeating are left in the 

original relation Table 6.1. 

Table 6-1 PROJECT (I and 2): First and Second Normal form of the PROJECT Relation 

ProiectJD ProjectName Category Type Status Method ProgressReport GeographicCoverage 
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Table 6-2 PROJECT OUTPUT (1 and 2): First and Second Normal form of the PROJECT OUTPUT RELATION 

ProjectID OutputType Output Title Contributor Description OutputDate 

'--

Our PROJECT relation has a single primary key, then we need not check for partial dependency for second normal form. When we 

see the columns of the PROJECT- 1 and 2 Relation, some of the attributes are not supporting the 4th oath - "Nothing but the key". 

For example the Status, Method, Geographic Coverage, and ProgressReport, are dependent on not only the key but also the type of 

the PROJECT. For instance, these data items are null to all project types which are different from RS - research, and/or TM -

Teaching Material, therefore, we need to take them to a separate relation to avoid transitive dependency as well as make our database 

space economical. As a result the following Project Relation come out in their third normal form. 

Table 6-3: PROJECT 3NF 

ProjectID ProjectName Category Type Language Goal Method Descript Date Geo OTHER ACIOuipul 

ors Repex Cover DETAIL 

-

Table 6-4: PROJECT OUTPUT 3NF 

l ProjectID 1 Output Title _ O~~utType ,::ontributor Description OutputDate 
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Table 6-5: PROJECT TYPE 3NF 

ProiectID Tvpe Status Method Geographic Date Date 
Coverage RepExptd Reportd 

These relations can be considered as normalized relations (in the third normal from) since they fulfill the Table Restriction in 2nd and 

3'd normal forms. That is there are no partial as well as transitive dependencies. 
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Normalization of the remaining data sources. 

• The RESEARCHER Relation 

There are some data items in this relation that were presented as Structure: History data types. 

These are Education, Training, JobI-li story, and Experience. When we examine these 

structures we observe two things that makes them un normalized. First, there is a possibility 

of repetition; that is, an individual can have rows of repeating history in all the above 

columns. Secondly, they are not in flat table formats rather they are in structure type. This 

type is not sUPPOIied by a relational database model. Therefore they have to be normalized 

into flat table types. The final outcome of the normalization process is a new relation holding 

columns common to all the above data items (attri butes). The relation is RESEARCHER-

HIS TOR Y and it is identified by a composite key of ResearcherID, ResCat and HistoryCode. 

RESEARCHER 3 (ResearcherID. ResCat. Position, UllilName, Services, LastPromoted, 
Lname, Fname, Mname, Address, Sex, Rank, Nationality, Affiliation, Membership, Language, 
ResInterest, Notes) 

RESEARCHER HISTORY 3 (ResearcherID, ResCat, f-fistoryCode. f-fistOlyType, Institution, 
Location, Sdate, Edate, Result) 

• The PUBLICATION relation 

Similar to PROJECT - PROJECT OUTPUT relation the publication relation exhibits a parent 

-child relationship. Data Items enclosed in braces in the following Relational Notation are 

repeating. 

PUBLICATION (ltemlD, Tille, CopyNo, VolumeIssue, Form, Abstract, Pages, 
ProjectRelated, ProjectName, PublicationType, {Parentcode, ParentNname , Language, ISSN, 
ISBN, Format, CountlY, Publisher, PubDatej, ResearcherlD, ResCal {UnitID,} availability, 
DateModified) 
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Removing the repeating groups in to a separate relation and avoiding partial dependency we 

get the fo llowing relations. 

PUBLICATION (ItemID. Title, CopyNo, Volume!ssue, Form, Abstract, Pages, 
ProjeetReiated, ProjeetName, Publication Type, Availability, Researcher/D, Res Cal, 
ParelllCode, DateModifieel) 

SOURCEPUBL, (Parel/teoele, ParentNname, Language, ISSN, ISBN, Format, CountlY, 
Publisher, PubDate) 

PUBLICATION - RUNIT (/temlD. Unit lDi 

On the same token, it was tried to normalize all the relations at least to the third normal form. 

Link tables were created for "many" to "many" relationships to decompose the relations in to 

two "one" to "many" relationships. 

As a fina l touch , an attempt was made to optimize the Data Model by merging the data items 

having the same unique identifiers together. For instance the STAFF and RESEARCHER 

relations have been merged into RESEARCHER relation and the Researcher Category 

(ResCat) data item is made a mandatory data item in this relation, so that staff can be accessed 

through the composite key. The optimized relations are provided in Table 7. 

And finally, back to where we begin, the Normalized relations are represented by a logical 

data structure diagram (figure -10). In the diagram one to many relationships are dominant, 

meaning those enti ti es which hold the primary key of another entity as their foreign key take 

the many end of the relation and vice versa. 

The logical data model is required to support the processing to be performed in the new 

system. The logical processes model of the required system was shown in chapter tlu'ee 
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(figure - 6). In the required LDM some changes have been made to the current one. Entities 

are added, or changed their names. 
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TABLE 7: Optimized Relation of All the Data Sources 

PROJECT PROJOUTPUT RESEACR-GAUTH GRANT 
ProjectlD ProjectlD ResearcherlD 
ProjName OutputTitle ResCat 

AccountNo 

BriefName OutputType TransNo 
AccName 

ProjTitle Description Position 
Status 

Category OutputDaJe 
OpeBal 

Type Contributor GAUTHORIZATION OpenDate 

Language TransNo 
CloseDate 
Balance 

ExpOutput RESEARCHER AccountNo 
Encumbered 

ActOutput ResearcherlD ProjectlD 
. Expended 

Personnel Res Cat Amount 

Facilities Department Trans Type 
Deposited 

Site Description 
Transfers 

AmtRrequested Services OverhCharge 
Deducted 

DateProp LastPromoted Taxable 
Committed 

DateRecom Lname Duedate 
Note 

DateAppr Fname Postdate 
WhoDidlt 

DateStart Mname Paid 
Grall/orlD 

DateExpe Address Notes DateModified 

DateComp Sex WhoDidlt 

DateTerm Rank PROJECT-RUNIT DateModified 
DatePubl Nationality ProjectlD 
Description Affiliation 

RelatedProj Membership GRANTOR 
UnitlD 

RecommendBy Language 
GrantorlD RESUNIT 

ApprovedBy Reslnterest 
GrantorCat UnitJD 

Notes 
DateModified GrantorName Type 

RESEARHISTORY Contacts UnitName 

PROJTYPE ResearcherlD Agent . SubUnit 

ProjectlD Res Cat 
Grantor Address UnitAddress 

Type Interest Contact 

Status 
Historvcode WopenHour 

Goal 
HistOlyType WcioseHour 

GeoCover Institution 
EopenHour 

Method Location 
EcioseHour 

Descriptors 
Sdate 

DateRepex 
DateReptd Edate 

Result 
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TABLE 7: Optimized Relation ... (continued) 

PUBLICATION SOURCEPUBL PUBLICATION - CORRESPONDENCE 

ItemlD Parentcode RUNIT 
CorresplD 

Title ParentNname ItemlD LetterlD 
CopyNo Editor Unit ID CorrespAdd 
VolumeIssue Language To Whom 
Form ISSN Form 
Abstract ISBN PROJ-CORRESP InternalNotes 
Pages Format Pro;ectID DateCorrsp 
ProjectRelated Country 

CorrespID DateSent 
ProjectName Publisher 

LetterID DateCreated 
Availability PubDate 

Parentcode Edition 

ResearcherID 
Reseat 

LETTER 

Type 
LetterID 

DateModified Type 

Source 

Text 
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FIG. 10: ERD of the Required Logical Data Model (final) 
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CHAPTER FIVE 

DEVELOPMENT OF THE PROTOTYPE SYSTEM 

The purpose of this chapter is demonstrating what the proposed system can accomplish, by 

taking one component of the system. It has to be clear here that, thi s is not a fully developed 

software or simulation of the required system, rather it is just a demonstration. Sample 

outputs of the prototype and some screen flows are shown in, and the tasks of the prototype 

are described. 

5.1. Introduction 

Developing a prototype system, using existing facilities at the School, was found important to 

test the conceptual model. Microsoft Access 97 was the selected Database Management 

System (DBMS), amongst the software existing at SISA, for developing the prototype system. 

Two of the major features of this software, among others, were the factors that make this 

software a choice. One is its integrity with spreadsheet and word-processing systems. This is 

an essential feature for the proposed system, because the system supports textual , 

bibliographic as well as factual (numeric) databases in an integrated marmer. And using 

Microsoft Access 97, the system can produce the required reports 

financial/Bibliographic/textual etc. in various formats, as per the needs of users. The second 

feature of this package is its support for linking databases with HTML documents. The 

University has a plan of having a web page on the Internet, when the necessary technical and 

administrative procedures are agreed with the Ethiopian Telecommunications Corporation 

(ETC), which is the sole Internet Service Provider in the country. Therefore, the proposed 

system can make use of thi s page and electronically publish its reports, research findings or 
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other information. The correspondence process can also be handled on-line, using these 

features of Microsoft Access 97. 

MS Access considers each relation/table/entity as an object and the rows of each table as 

instance of the object. All the objects/tables are stored in one file with .MDB extension. It has 

to be remembered, here, that the Logical Data Model , which was developed using Entity­

Relationship Modeling, have been transformed into relational data base model, in chapter 

four. This was the first stage of structuring the data model into a set of record types (logical 

record structure) for latter conversion into data base definition , which is supported by a 

relational DBMS - in our case MS Access 97. 

What is handled in this chapter is the second stage, which is, converting the logical record 

structure (record types) into database definition. Each table of the Relational Data Model 

becomes the relation (object) of the DBMS and the name of each relation becomes a table or 

object name, and the attribute names (the columns) become field names. 

The database defined using MS Access, the relationships, and other details of the prototype 

are presented with different diagrams, charts, tables and figures. 

In addition to demonstrating some of the functions of the proposed system, the prototype 

attempts to indicate the necessary measures that are required at the stage of implementation. 

For this purpose it was tried to show how data integrity and security could be achieved while 

implementing the database using a relational DBMS like MS Access. 
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DATA INTEGRITY 

There are three techniques used to keep the integrity of data: - The Domain constraints, the 

referential integrity constraints, and Entity Integrity. 

The Domain constraint enables to reject any attempt to enter data value outside the domain set 

for each data item. The software chosen for developing the prototype enables controlling 

domain constraints at the time of database building through defining Validation Rules for 

every fi eld. When an attempt is made to enter data values that are not in the domain, the 

Validation Text is displayed commenting on the error and indicating the domain that should 

be imposed for each field. 

Referential integrity enables to keep thejntegrity of data through enforcement offoreign keys. 

In the Logical Data Model of the required system the notations of participation class indicate 

the relationships that impose referential integrity. If an entity participation in a relationship is 

Mandatory it requires Insertions, Update and Deletion Referential Integrity. In the prototype 

thi s was demonstrated using the Impose Referential Integrity, Cascade Delete and Cascade 

Update features of Microsoft Access, at the time of creating relationships between tables. 

Imposing referential integrity on parent and child table relations protects the appearance of 

orphan records; that is, entering records in the chi ld tables wi ll be impossible if there is no 

related record in the parent table. Similarly, when a record in the parent table is updated or 

deleted the related records in the subsequent child tables will automatically be updated or 

deleted using ' Update and ' Delete' Action queries. Actually it is tried to take safety measures 

specially in the case of deleting records due to the fact that users may unknowingly delete 

necessary records. Therefore, prior to running the ' Delete Query ' , a ' Select Query' searches 
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for the to be deleted records, display them and requests confirmation for deletion. The user 

may confirm or cancel the delete event after browsing the record set. 

Through these teclmiques we can maintain the consistency of the fields that relate one table to 

the other. 

Entity Integrity is achieved through setting all the primary key values to ' Required' or 'NOT 

NULL' specially when the primary key is not composite and the entity is at the one end of 

one· to· many relationship. Any attempt to insert or add a record without assigning the 

primary key value would be rej ected, if the primary key were set to ' Required ' or 'NOT 

NULL' . 

DATA SECURITY 

There are different teclmiques used to secure data from unauthorized personnel from 

accessing or manipulating complete records or the whole database. 

Among the techniques used some of them are: assigning passwords to the whole database or 

some menu items like· DataEntry, hiding some fields (columns) from display, and creating 

forms of different status such as read only, insert only, update. 

The major technique used for protecting the data from unsecured manipulations (editing, 

updating or deleting by unauthorized parties, is fo rming different user groups like 

Administrator, System User and End User. These groups are assigned their own 

identifications (passwords) and their scope of accessing the data is limited to their category. 

For example end users can only view, print or save on disk what they get from pre· stated 
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queries or the different reports. They cannot add, edit or delete recurds. Similarly System 

users as well as end users are not allowed to have access to the Database window so that they 

could not make modifications to the database structure or any database object without the 

permission of the Administrator. 

LINKING THE TABLES 

The prototype system gives more emphasis on the reporting function (module) of the 

proposed system. There are different periodical (scheduled) reports that are required by the 

system users, there are also unscheduled ad-hoc queries. Therefore, it was tried to address the 

requirements of the scheduled reports and to simulate some possible ad-hoc queries. For this 

purpose different queries that search for answers from different tables of the database were 

designed. To provide answers to these queries the tables are linked using their primary and 

foreign keys. 

The link ing is basically made using the relationships identified through the design stage. This 

relationship is indicated in the ER Diagrams & in Table 7 in the previous chapters. The data 

elements/items (attributes) are also described. However, few additional joins were also 

included to make the information retrieval (access/path shorter for some queries and to reduce 

the huge number of fi elds in some data entity forms . These aspects ·of the prototype are 

further discussed in the next sections. 
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5.2. Description of the Prototype Application 

The program can be invoked by double clicking its shortcut icon at the desktop or it can be 

invoked at the time of invoking Microsoft Access program. At the time of invoking the 

program the welcome screen appears and at a click of OK the main menu, which lists the 

major functions of the prototype. 

The prototype consists of a main menu and different sub menus that are under the different 

main menu items. Some of these menus are not active menus, i.e.; they may not invoke an 

application at a click. However, they are designed just as a template to show what full 

implementation of proposed system may consider Eight of the Eighteen sub menus are active 

menus that are required for the two modules considered in the prototype. Description of these 

menus is as follows. 

5.2.1. USER INTERFACE 

One major issue which have to be considered upon developing a computer based information 

system is designing an access mechanism that is as friendly and easy as possible to the end 

users. For these purpose a user interface has to be designed which is suitable for preferences 

of average users. On this intention, it was tried to include questions, in the questionnaire, 

which address User Preferences from different dimensions such as access point preferences, 

format preferences, form and layout preferences. The core user groups (Staff of the RPMS) 

were also persuaded to comment on the designed interface. On the basis of the information 

gathered in the mentioned ways the to be described User Interface is developed. 
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The User Interface comprises the Menu System, Input/Output forms, Dialogue and Message 

Boxes, and on-line help facility. 

THE MENU SYSTEM 

The Menu System consists of MenuBars, Pull Down Menus, SubMenus, Custom ToolBars, 

ShortCut keys and ShortCut menus. Creating Custom menu bars and Pull Down 

menus/submenus was believed and agreed upon, with the users, to be better than creating 

form based switchboards for the following reasons. MenuBars and PuliDown menus have two 

major advantages over switchboard menus. These are the visibility of the MenuBar 

throughout the application and the visibility of the menus and submenus to the last hierarchy 

until a command (menu item) is selected or the focus is changed to another MenuItem in the 

menu bar. In the case of switchboards whenever a submenu is selected the menu at the higher 

level losses focus and can be hidden behind the current submenu form. Therefore to return to 

the menu at top hierarchical level, either all the currently opened submenus have to be closed 

or a link button has to be there in the submenu forms. Unlike switchboards, custom menus do 

not need opening and closing. Clicking at the menu item in the MenuBar, menu or submenu 

automatically makes visible the PullDown screen of the lower level menu, and clicking 

anywhere else enables to loss focus of that menu window. 

Furthermore, it was tried to make the menu system not restricted to mouse-clicks only. 

Selecting a menu item was also enhanced to add keyboard selection. Shortcut keys were also 

assigned to some basic and repeatedly used functions in order to shorten the menu path and 

reduce the effort of di splaying different menu hierarchies. Therefore, the user may use any of 

the above mentioned options as he/she wills. For instance, to search the database users may 

click InfoRetrieval from the MenuBar and SearchDBfromthe PullDown menu, or using the 
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keyboard they may press AL T + I then S, or they may si mply press £'2 all these actions wou ld 

bring the Search screen. 

Custom ToolBars are the other components of the menu system, as said earlier. It was tried to 

select basic built in commands that are commonly used by majority of the sub modules, and 

customize the built in tool bar for the prototype. The custom tool bar added greater efficiency 

to the menu system through directly and instantly executi ng important commands such as 

save, print, cancel (undo) etc. 

One last component of the menu system, which is added for the purpose of demonstrating the 

potential of the software (MS Access 97), is custom shortcut menu. For example at a right 

click of the mouse on an output form, a shortcut menu pops up with options li ke print, save on 

disk, publish to the web. 

To show the cons and pros of MenuBars in contrast with switchboard menus , a couple of 

switchboard menu screens are added in the screen flow diagrams. 

THE MAIN MENU (The MenuBlIr) 

The main menu appears after the welcome screen has been displayed. This menu provides 

fo ur major options to access the database and one option to end the appl ication together with 

other options like File, Tools, and I-Ielp. Under each option to access the database there are 

hierarchies of sub menus. For example when the first menu item (opt ion) in the main menu -

DataEntry- is selected, the user is asked to enter hi s password (IO). At the entry of val id 

passwords different sub menu hierarchies - in this case fo ur- appear. Under the different 

options (list) which appear at every sub menu hierarchy, a total of 18 submenu appear under 

different hierarchical levels. However, if the screen flow is cons idered the number of sub 
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menus can grow up to 26. This is because there are some sub menus that are repeatedly 

invoked fro m different options at different hierarchies. For example the ' Project Categori es ' 

sub menu is invoked from fo ur different sub menus at three menu hierarchies. 

Sample screens of the user interface are presented be low. 

~. Re..,arch Activities Information System: Addis Ababa University "j • ,.;; • .':. • ~1'iJ1t3 

Diagram 1: The Welcome screen 
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Diagram 2: The Main Menu Screen (the Menu Bar) 
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Diagram 3: Screens for Switch Board (form) menus 

Note that in the above screens the submenu - Data Entry window 
covered the main menu 
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Diagram 3: Screens for Switch Board (form) menus 

Note that in the above screens the submenu - Data Entry window 
covered the main menu 
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The menu items li sted in the different menus and sub menus represent the different processes 

(modules) which the proposed system is required to comprise (These modules are indicated 

using DFDs in Chapter 3). As indicated earlier this prototype system mainly considers two 

modules - Monitor Progress and Generate Reports. Spec ifically the Reporting module is given 

further emphasis. In fact some sub processes from other modules were included for data entry 

purposes - e.g. the sub processes of 'Process Application' module . The remaining modules 

that are out of scope of the prototype were included in the menu system, however, their 

application couldn't be activatedfromthe menu, rather a message that comments on the now 

mentioned fact is displayed. Including them in the menu system was done just to create 

template for the overa ll system and to point out the applications that shall be included on full 

implementation. 

FORMS DESIGN 

Input and output forms are designed to interface the system with the external environment. 

Similar to the other components of the User Interface the Input Output forms were designed 

taking into consideration different user categories (group) . In linc with these categories, 

different types of forms were included in the prototype. For instance both on-line and printed 

data entry forms were prepared for system users. These input/output forms were grouped in to 

two categories. The forms in the first group are prepared for the purpose of add ing new 

records in the master file, and they include almost all the necessary attributes (fields) from 

several tables . These forms are to be used when a new project is to be registered , a new grant 

account is to be appended, a new researcher's profile is to be added, etc. Although there are 

several forms in thi s category, it was tried to create a harmonious link among the entire major 

and sub forms that hold related fields to a particular subject. Therefore, when a data entry 

clerk selects 'Add New Proj ect' from the menu all the appropriate forms wi ll be opened and 
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The menu items li sted in the different menus and sub menus represent the different processes 

(modules) which the proposed system is required to comprise (These modules are indicated 

using DFDs in Chapter 3). As indicated earli er this prototype system mainly considers two 

modules - Monitor Progress and Generate Reports. Specifically the Reporting module is given 

further emphasis. In fact some sub processes from other modules were included for data entry 

purposes - e.g. the sub processes of ' Process App lication' module. The remaining modules 

that are out of scope of the prototype were included in the menu system, however, their 

application couldn ' t be activatedfromthe menu, rather a message that comments on the now 

mentioned fact is displayed. Including them in the menu system was done just to create 

template for the overall system and to point out the applications that shall be included on full . 

implementation. 

FORMS DESIGN 

Input and output forms are designed to interface the system with the ex ternal environment. 

Similar to the other components of the User Interface the Input Output forms were designed 

taking into consideration different user categori es (group). In line with these categories, 

different types of forms were included in the prototype. For instance both on-line and printed 

data entry forms were prepared for system users. These input/output forms were grouped in to 

two categories. The forms in the first group are prepared for the purpose of adding new 
• 

records in the master file , and they include almost all the necessary attributes (fi elds) from 

several tables. These forms are to be used when a new project is to be registered, a new grant 

account is to be appended, a new researcher' s profile is to be added, etc. Although there are 

several fo rms in this category, it was tried to create a harmonious link among the entire major 

and sub forms that hold related fields to a particular subject. Therefore, when a data entry 

clerk selects ' Add New Project' from the menu all the appropriate form s wi ll be opened and 
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closed in sequence until he/she fini shes entering the data available on the currently existing 

Printed ' Project Proposal Form' - or selecting Exit. The second category of data entry fo rms is 

prepared for transaction purposes. These forms hold selected fi elds that are involved in the 

different transactions of the application. Majority of the forms in thi s category is used to 

update fi elds and some are used to add new transaction. For instance at the time of progress 

report there may be two forms invo lved - one which updates the status of the project and the 

other which records new project outputs (published or unpu bli shed) if there are any. 

, 
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The forms in both of the above categories may also be used for Browsing and Editing 

Purposes. Therefore, they serve as input as well as output form s. 

The other types of form s are those which add ress the end user group. The input fo rms in thi s 

group are prepared for on-line searching (ad-hoc reporting) purposes. These forms are fill-in 

templates that expect input from the user for different nelds, i.e. the search screen wi th blank 

spaces to be fill ed . Query results are also di splayed in read-on ly output fo rms . 

.. tiP'it ", 

Diagram 9: Sea rch Screens 
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Diagram 10: Search Output 

[n general majority of the input forms described above are designed in relation to every table 

(data source) avai lable in the system. Almost all the major tables have di stinct forms. Except 

link/intermediate or child tables. [n the case of chi ld tables two techniques were used. When 

the number of data items in the parent table is few, one form is designed for both the parent 

and child tables. For those tables with many data items, a sub form, which IS invoked at a 
• 

click of a button on the main form, is des igned for the child tables. 
, 

Each form is assigned a form number and a form type using the source tab le it accesses and 

the purpose it serves for. 
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Some common data items that appear repeatedly in di fferent tables are also grouped under 

one structure and a separate form is designed for them. For example Address appears in 

di ffe rent tables and instead of repeatedly designing entries for add ress at the different tables, a 

single form is designed that is invoked whenever data entry of Address in a certain table is 

required. Similarly, contact is also handled in a separate sub form. 

On every sub form there is a button [BACK] that, upon click, closes the form and returns 

control to where the form was invoked. 

~ Research Actlvlhea Inlormation Syllem : Add .• Ababa Unlyellilp 

lIB CONTlNFl I!'!lIOJEl 

Diagram 11: Sample Input/Output Form for C ommon Data items 
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In most of the forms, as it can be seenfromthe above illustrations, thcre are different facilities 

added to make the data entry easier and friendly with the user. To protect users from defying 

validation rules and inputting incorrect formats ranges and formats are indicated. For example 

for fields which shall receive values in a domain a li st box, combo box or options groups are 

di sp layed for the user either to se lect and click one or to key in a value in that domain. 

Redefined formats are also indicated on the forms. Otherwise, different validation messages 

are displayed when a user attempts to enter data deifying the validation rules. 

Quires and Reports 

The proposed system is required to generate, on implementation, different scheduled reports 

at different intervals from different parameters, for different purposes and destinations. Bi-

annual Financial Reports, Quarterly Progress Reports, Monthly Progress Report Notifications, 

Annual Research Activity Reports, Am1lIaI Faculty Grant Utili zation Reports, etc . are some of 

the required reports . The prototype system includes some of these reports - except the Finance 

related ones- to demonstrate what could be achieved when implementing the proposed 

system. 

Majority of the Reports use the above mentioned queries as their record source. What they 

• add is giving the presentation a better illuminat ion and including some features like grouping , 

in section, presenting a spread sheet looking outputs, and so forth. One add itional feature of 

the reports is the Publish to the Web facility. Using this feature it is possible to simulate 

(present) sample reports at stati c web pages so that use rs who have access to the page may 

view them. 
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MACROS AND MODULES (VISUAL BASIC CODES) 

Microsoft Access 97 Macros are useful in creating professional looking automated 

applications with lesser effort and shorter time than writing Visual Basic Codes. Specially, for 

prototypes, which are not true applications, most of the functiona lity needed could be 

achieved using macros. In thi s prototype it was tried to exploit the best out of macros and to 

add a few modules using Visual Basic for Application (VBA). The major areas macros were 

used include- Opening and c losing and harmoniously linking input/output forms , customizing 

and adopting in-built commands, running queries, setting values to fields based on User's 

input, and creating .exe file fo r the prototype . 

As the above paragraph indicates majority of the functionality requ ired for an application 

wh ich may need writing VB codes was handled through customizing in-built commands and 

functions and exploiting the potential of MS Access macros. Therefore, sweating on VB 

Programming was not found to be that much important. 
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CHAPTER SIX 

CONCLUSIONS AND RECOMMENDATION 

6.1 Conclusion 

, The study is aimed at examuung information handling mechanisms of the research and 

publications system of the Addis Ababa University, and proposing a computer based 

information system that would support tasks of monitoring research activities as well as 

disseminating research outputs of the University. Attempts have heen made to develop the 

conceptual model of a more flexible system that would allow design of different applications 

with different reporting formats as per the needs of users, and to organize and manipulate 

statistical data useful for research administration, planning, staff research output monitoring 

and budgeting purposes. 

An Information System that aims at supporting research activities at a University wide level, 

can be expected to cover a vast domain. The absence of an organized computer based , 

Research Information S~'stem in AAU, necessitated this study. Plalll1ing a system to fully 

address the problem with such magnitude and complexity, amidst scarcity of time and 

financial resources , could not be a wise decision. Instead of attempting to deal with the rather 

vast segment of this problem, working on a component, based on existing resources , was 

believed to be fruitful though limited in scope, and significant in terms of initiation of work in 

this direction. In this regard, this work attempts to plan an information system that would 
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alleviate the problems in the research activities administration and monitoring component of 

the Research System of the University. Therefore, the study limits its scope to the 

University's current (ongoing) research projects and recently completed but unpublished 

projects. Monitoring the University 's research output, i.e. staff publications, being one of the 

major duties of the system under study, is also covered. 

The first task of the study has been surveying the activities involved, in the research and 

publications monitoring and reporting operations of the University. For this purpose the 

responsibility, scope and tasks of each unit, which is connected to the above operations, is 

revised. The survey focused on the Research and Publications Office (RPO), which is the 

foca l point and responsible body for research Administration and Management. 

This office IS gIven the responsibility of revising research proposal and approv1I1g fund; 

authorizing payment to externally funded proj ects; following up progress of projects; 

monitoring Grant utilization; collecting, summarizing, storing and distributing information on 

ongoing projects as well as outputs of completed projects and publications; and reporting 

financial and other aspects of research activities. The existing system, however, is not fully 

capable of carrying out these activities as required by users. It has been investigated that lack 
• 

of systematic organization of records and redundant handling of data create.d difficulties in 

finding a summary of data on certain research activities, consistent stati stical data for periodic 

reports and administrative purposes, and above all, finding information on current as well as 

completed projects from different access points were the major problems encountered. 

The problems were sensed by the system users and the need for a better system had been 

stated by its officials. This study confirms the pre-stated problems, through applying research 



methodologies, tools and techniques. Detai led analysis of the system results in identification 

of further problems and formulating and structuring them from information systems' angle. 

To find out the reasons of which the system is incapable of meeting its requirements and to 

come up with possible solutions for the limitations, close examination of the system was 

made. The necessary facts for carrying out thi s study were gathered from users of the system 

through interviews and questiOlmaires. Relevant documents were also revised. In this step, 

the processes involved, the incoming and outgoing data movement, the data stores and 

relationship between different entities has been identified and presented using Structured 

System Analysis and Design Methodology (SSADM) and tools. 

As a result of analyzing the problems of the current system 'and defining requirements, 

alternative solutions were considered. At this stage users were provided with design choices, 

and from the alternatives, computerizing the major system components is proposed, on the 

belief that this solution will overcome the existing problems. 

In order to propose the plan of a system that would best meet the information requirements, 

the study modeled all the major processes involved in the project and publication monitoring 

and management activities of the University , using SSADM and tools. Data Flow Diagrams 

are used to model processes, and Entity Relationship Diagrams · for data modeling. 

Experiences of other systems that are developed in similar environments have also been 

reviewed from literature. 
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The step in solving the problems proceeded by avoiding duplicated data stores, adding data 

stores that represent objects of interest, combining disintegrated processes and decomposing 

the complex ones, and restructuring the data flow diagrams and the logical data structures. 

Data Analysis and Design have been given a special emphasis for the purpose of database 

development. Both Entity-Relationship Modeling and Relational Data Analysis techniques 

were used to model the system's data and to transfer the data model into a relational database 

model, respectively. 

A prototype system is developed to demonstrate that the newly designed system could meet 

uses requirements. The prototype is developed using the existing faCilities at SISA, i.e.; 

Microsoft Access 97 is the Package used to develop the database. The prototype can be used 

both by end-users - researchers, and system users - the staff of the Research Administration 

System. Thus, users are categorized accordingly and are permitted to access parts of the 

database that are relevant to their category. 

Major strength and limitations of the work 

The work documents concrete and real examples of application of Structured Systems 

Analysis and Design techniques. Specifically, applying E-R Modeling in combination with 

RDA, the work demonstrated a practical example of developing a conceptual data model in an 

effective and handy marmer. Starting from higher level of abstraction and progressively 

refining until coming out with detailed and normalized entities (at least to the 3NF) and 

validating and transferring (mapping) ER Model into a Relational model that exhaustively 

include the important relations and attributes and that is ready for implementation. This is one 

experience that the worker believes to be worth sharing. It is also the hope of the worker that, 
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the study contributes important practical lessons in the area of data modeling for those who 

may be involved in the development of database applications in similar domains . 

Design structure of the proposed System, allhough more exhausti ve on ongoing research 

projects, can also be implemented for completed projects as well as research related 

publications with minimum restructuring. However, the prototype and the software used for it 

(MS Access) are not recommended for free-text manipulation. That is, storage and retrieva l of 

research rel ated publications, is not in the scope of the prototype. 

The database structure that resulted from exhaustive identification of entities, relationships 

and attributes, may be found detailed and complex for small-sca le implementation. The big , 
number of data fields, for instance in the Project Relation , and its relationship with many 

other Relations may create challenges at the time of implementation. In fact, the challenge 

was faced by the worker, at the time of prototype development. The problem can be solved, 

by grouping related fields together, and tak ing them to a ilew, separate child relation. 

The other challenge encountered was, concerning those Relations whose primary key is a 

composite key . When one element (a field) of the composite key is a primary key of another 

Relation, defining it as non-repeatable becomes difficult. In fact , the non-repeatable attribute 

belongs to the whole key (the composite key) rather than each and every element. However, 

in DBMS li ke MS Access, assigning this attribute to the whole key without making every , 
field in the key non-repeatable is impossible. Hence, defining some of the keys as repeatable 

is unavo idable. Therefore, database integrity may be violated by the occurrence of repeating 

records. To so lve this problem, a single field which uniquely identify the Relation, like a 

runl1lng or random number, can be added and the fi elds in the ex-primary key would be 
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defined as required (not null). However, other mechanisms shall be considered to protect 
referential integrity of the Relation 

While developing the database, experimenting of some powerful features of MS Access was 
another exiting experience to the worker. Using the database definition facilities of this 
software, its built in user-interface development features, and, being assisted by the wizard, 
anyone even a layman can develop a simple database with a professional looking interface, 
provided that, a well established database structure (data model) is at hand, and the above 
limitations are considered. 

, 
The entities were normalized in to Third Normal Forms, as indicated earlier. It was also tried 
to make the data model meet the Boyce-Codd Rule (to bring the Relations in to BCNF). 
However, advanced data modeling techniques, such as forth or fifth normal forms, are applied 
only to a few sample cases like the Grant Authori zation Relation. Applying this techniques 
and further optimization of the data model may answer to some of the implementation 
challenges. 

To sum up, this study ident ified that, with the current manual system, users requirement are 
not fully met. Therefore, the proposed computerized system can be a solution to the 

• limitations of the current system in specify ing and representing the system's requi rements in 
terms of information content and context -(data items, interrelat ionships between data and 
access requirements), so that retrieving data/information could be made easier and faster, 
from various access points, and the retrieved data could be summarized, consistent and 
reliable . The developed prototype confirms practicality of the conceptual model of the 
proposed system. 
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6.2 Recommendations 

This study has demonstrated development of an information system using structured methods 

of system analysis and design. The outcomes of the study lay the basis upon which the 

remaining tasks to come up with the overall information system that supports research 

activities of AAU can further be developed and implemented. The University is currently 

deliberating to develop a University wide network connecting all faculties/colleges and 

research institutes. It is hereby, recommended that a technical group shall be formed to carry 

out further development task of the proposed system. The composition of that group is 

recommended to include representatives of the management body, operational staff, 

faculty/institute representatives, se lecteq researchers, and finance persOImel. 

Plmming the implementation of the proposed system and evaluating feasibility of off-the-shelf 

package or in-house system development shall be one of the tasks of thi s group. Be off-the-

shelf or in-house system, there are two factors that have to be considered in se lecting a 

system. They are meeting user requirement and optimal utili zation of avai lable resources. 

Each alternative has its own advantages and limitations. Off-the-shelf systems are usually 

more tested , less costly an.d their implementation, as compared to in-house developed system, 

, 
requires less time. Nevertheless, they m'e usually not tailored to requirements of users as in-

house developed systems are. Many of the existing off-the-shelf systems are prepared to 

handle distinct functions of a particular system separately, that is, li ke financial/accounting 

activities or bi bliographic activities separately. Of course, there are integrated Off-the-shelf 

packages like text information management packages that support integrated approach. 

However, these systems may not fit to the research system's requirements and its 
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administrative as well as functional structure. They are either, very exhaustive and detailed , 

which need much effort to customize, or they focus on areas, which are, oflittle interest to the 

system under study. It has to be admitted here that a thorough eva luation of the existing off 

the shelf packages was not done in thi s study. This is recommel!ded for consideration in the 

further development operations of the implementation. The prototype can be eval uated in 

contrast with an alternati ve off-the-shelf package, and the system that better fit into users' 

requirements can be selected. 

The other factor that makes the choice of in-house development more feas ib le is that, the 

Research and Publications system many not need to exert cost for hiring professional 

programmers, analysts or consultants from outside of the Uni versity. The System Design and 

Data Processing Center (SDDPC) of the Uni versity may take the responsihility of developing 

the in-house system. The Center is staffed with the people who have the required skill for the 

development, and it is this center's respons ibility, accomplishing such tasks. Therefore, the 

in-house developed system may not be as costly as it is usua lly fea red to be, since it can make 

optimal use of available resources (skill of persOlUlel). Therefore, developing in house 

system, using internally availab le human power and other resources, is the recommend option, 

at lest at thi s stage. 

, 
The prototype can serve as a starting point for determining software specification, or it can be 

found feasible for further development and poli shing. Even though the prototype includes 

features to serve both the researchers and people invo lved in research administration, due to 

time limitation; however, demonstrating to researchers and receiving their feedback could not 

be made poss ible. Only the staff at the Research and Publications Office and students at SISA 

had commented on it. These groups can not be sample representatives of the researcher 
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population because of their leve l of fam iliarity with computers and their homogenei ty. 

Therefore, if implementation of the prototype is desired, further testing it with end users is 

recommended. 

The implementation plan shall also consider different project management software, together 

with MS Access, for evaluation. In thi s line, multilingual nahlre of the data invo lved shall also 

be taken into account. 

Although research activities and research outputs are di stributed among the different 

institutes, facult ies, and departments, a centrali zed acl ministration of information system ancl 

management and control of information on these activities is necessary, to insure coordination 

of act ivities, resource allocation and effect ive flow of info rmation on research activities. The 

current administrative structure and techno logical infrastructure of the University also 

signifies this fact. Thus, the RPO shall take the responsibility of managing centralizing & 

coordinating information flow in the network of the research units under the University. 

The ex isting Uni versity Networking Committee, together with the recommended team . shall 

consider further upgrading of the system to cl ient/server archi tecture. This could reduce the 

operational load on the c~ntra l system, and makes the system more closer and convenient for 
, 

the end users. The server, residi ng in RPO and/or SOS shall hosts the database (developed by 

MS Access), and Visual Basic Interfaces can be on the Cl ients at the Faculties, & Research 

Institutes. 

The Financial Information Center (F1C) has to adopt a uni formly app li cable accounting 

mechanism for both internally and externall y funded projects . Therefore, it is recommended 
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that each and every project shall be assigned a unique account number by which details of the 

Grant Account and Grant Source (Grantor) of a particular project can be easily and directly 

inferred from it. 

The study focused on internally done research only (University research) . However, it is 

recommended that the system have to include links to external bibliographic and research 

databases existing within and out side of the country. 

The research system should hire or get transferred a professional staff, who will be 

responsib le in Database Administration and system maintenance. And, at least two 

operational staffs are required for data entry and retrieval purposes. 

Training for users is also required, if thc proposed system is to be implemented. Users should 

be trained on how to use computers in general and how to formulate simple queries for 

information retrieval. 

The current study deals with supporting the monitoring and administration function of 

research activities and processing and dissemination of research information. Further studies 

shall consider issues like applying agent technology in developing Researchers' Profile 

(research interest), automatic evaluation of project proposals and/or outp,uts, validating 

projects through matching content against specified criteria or requirements and/or 

regulations. 
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APPENDIX I 

LIST OF INTERVIEWED PEOPLE 

1. Professor Endashaw Bekele, Resea rch and Publications Officer:- Research and 
Publ ications Office 

2. I-Iailu Zewge, Ato, Administrator for Technical and Financial Affairs :- Research and 
Publications Office 

3. Seme Dawit, Ato, Associate Dean for Student Affairs :- School of Graduate Studies 

4. Amsalu Abebe, Ato, Associate Dean for Information Management and Dissemination :­
School of Graduate Studies 

5. Wondu Tesfa, Ato, Administrator fo r Financial and Technical Affa irs:- Institute of 
Development Research. 

6. Alemayehu Bisrat, Ato. Senior Librarian:- Institute of Development Research. 

7. Getuchew Setotaw, Ato, Senior Librarian:- Research and Publications Office. 

8. Rahel Tadesse, W/o, Secretary: - Research and Publications Office 

9. Chora Bogale, WIt, Secretary :- Research and Publications Office 

10. Aster Zemedkun, W/o, Secretary :- Demographic Training and Research Center (DTRC), 
Institute of Development Research (lOR). 

11 . Melaku Endale, Ato, Lecturer and Researcher, Demographic Training and Research 
Center (DTRC):- Institute of Development Research (lOR) . 

• 
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API>ENDlX II 

DISCUSSION GUIDE 

I. What is the main purpose of the office/uni t! and/or your position? 

2. What data/information you require for your daily activity, for long range activities and for 
general awareness? 

3. What basic decisions does your position usuall y is concerned with atid what information are 
required for the decisions? 

4. What problems do you face with regard to information handling (accessing and 
di sseminating), what do you think are the causes for the problems, and what solutions do 
you suggest? 

5. What questions are frequently asked at your office/position and what information sources you 
consult to give answers? 

6. How importat1t are reports or other forms you receive from other research units at1d offices 
within the research system for YO\lr deci sion making or problem solving? 

7. What outputs (reports or others) does your office/un it produce or required to produce? 

8. At what frequency and to which destination are these reports (outputs) are targeted? 

9. Which activities (information needs) you give priority to be computerised? 

, 
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APPENDIX III 

ORGANISATIONAL STRUCTURE OF THE CURRENT RESEARCH 
AND PUBLICATIONS SYSTEM OF TI-IE ADDIS ABABA 

UNIVERSITY 

I BOARD OF GOVERNORS I 

I UNIVERSITY SENATE I 

PRESIDENT J 

I 
BUSINESS & DEVELOPMENT ACADEM IC 

VICE PRESIDENT VICE PRESIDENT 

I 
ADM INISTRATIVE I 

SENATE RESEA RCH 
UN ITS 

AND PUBLICATIONS 

COMM ITTEE (SRPC) 

RESEARCH AND PUBLICATIONS 
OFFICE (RPO) 

I I 
BOARD OF FACU LTY ACADEM IC 
DIRECTORS COMM ISSION 

COUNCIL OF 
GRADUATE 

ST[ 1f)[F.S 

DEAN 
OF THE SGS 

I I I FACULTY GRADUATE 
DIRECTOR OF 

~ 
DEAN COMM ITTEE 

INSTITUTE OF FACULTY 

I 

I I DEPARTMENT 

~ 
FACULTY R & P <GRA DUATE 

RESEARCH COMM ITTEE COMM ITTEE 
UNIT 

~ 
DEPARTMENT R & P GRADUATE 

COMM ITfEE PROGRAM 
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TITLE 

FI 

F2 

F3 

F4 
FS 
F6 

F7 

F8 

F9 
FlO 
FII 

FI2 

FI3 
FI4 

FIS 
FI6 

FI7 
FI8 

FI9 

F20 

F21 

APPENDIX IV 
EXISTING FORMS 

DESCRIPTION SOURCE 

Project Proposal Form Research. Units 

Teaching Materials Preparation Research Units 
Proposal Fom1 
Grant Data Sheet I Research U nits 

Grant Data Sheet 2 RPO 
Visiting Scholar Application Form Visiting Scholar 
Memorandum of Agreement Visiting Scholar 

Research Units 
Grantors 

Memorandum of Understanding Research Units 

Progress RepOli Form Researcher 

Teaching Material Evaluation Form Research Units 
Proposal Evaluation Form Researcher 
Fund Transfer Request RPO 

Explanation for Rejected Projects RPO 

Financial Statement Report FIC 
Fund Utilisation RepOli RPO 

SGS 

Thesis Proposal F or111 Research Unit 
Grant Authorisation and RPO 
Notification SGS 

Letter Registration Book Secretary 
Miscellaneous Payment Request RPO 
Letter SGS 

• 
Visiting Scholar Admission Letter RPO 

Research Output Report Form Researcher 

Ongoing Project Report RPO 

DESTINATION FIlQ 

RPO, other Q 
Grantors 
RPO Q 

RPO Q 
FIC 
FIC Q 
RPO I 
RPO I 
FIC 

RPO I 
FIC 
RPO Bi.A 
Grantors 
RPO I 
RPO I 
Grantors I 
FIC 
Research Units I 
Researcher 
RPO A 
Grantor Bi-A 
Research Unit 
Management 
SGS A 
FIC D 
Research Units 
Researcher 
Administrator Bi-A 
FIC D 
Researcher 
Res-Personnel 
V-Scho lar I 
Research Unit ' 
Il11migration 
RPO I 
Grantor 
Research Unit 
RPO A 

A = Annuall y, Q = Quarterly, BI-/\ = 81 Annually, I = Irregul ar, D = Daily 
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APPENDIX V 

ADDIS ABABA UNIVERSITY 
SCHOOL OF GRADUATE STUDIES 

SCHOOL OF INFORMATION STUDIES FOR AFRICA (SISA) 

QUESTIONNAIRE PREPARED FOR A SURVEY ON THE PRESENT STATUS OF 
RESEARCH INFORMATION SERVICE & USERS' 

INFORMATION NEEDS AT AAU 

DESCRIPTION OF CONCEPTS 

Research information: is used in this questionnaire to refer to information on 
ongoing and recently completed but unpublished research projects made at 
AAU. This includes information on: The projcct:- (title, goa l, starting and 
fini shing dates, progress report, summary of findings, publications related to it, 
etc.); The project members; Parent Institution; Funding Body/Grant, and 
so on. 

PART!. IDENTIFICATION DATA 

I. Name: ________ _ 
2. Date of establishment 
3. Objective (Activity) 

[ 1 Research [ 1 Teaching [1 Training 
[1 Other (please specify) _ _ _ _ _____________ _ 

4. Major Field of Specialization: ___________________ _ 

PARTIl. ON MECHANISMS OF HANDLING RESEARCH INFORMATION 

5. What methodes) do you use to hand le Research Information 7 
[ 1 Office fi les [ 1 Computer databases 
[ 1 Published reports [ 1 Periodic progress reports (specify time) 
[ 1 Other publications (such as Newsletters,). Please specify. __ ~ ____ _ 

[ 1 Others (p lease specify): ____________ ----------.----
6. Please list the user groups (instituteslindividuals) which have access to Rese~rch 
Information at your institute. 

7. Where does your institute acquire Research Information from7 
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APPENDIX V 

ADDIS ABABA UNIVERSITY 
SCHOOL OF GRADUATE STUDIES 

SCHOOL OF INFORMATION STUDIES FOR AFRICA (SISA) 

QUESTIONNAIRE PREPARED FOR A SURVEY ON THE PRESENT STATUS OF 
RESEARCH INFORMATION SERVICE & USERS' 

INFORMATION NEEDS AT AAU 

DESCRIPTION OF CONCEPTS 

Research information: is used in this questionnaire to refer to information on 
ongoing and recently completed but unpublished research projects made at 
AAU. This includes information on: The project:- (title, goal, st31iing and 
finishing dates, progress report, summary of findings, publications related to it, 
etc.); The project members; Parent Institution; Funding Body/Grant, and 
so on. 

)ART I. IDENTIFICATION DATA 

I. Name : ________ _ 
2. Date of establishment 
3. Objective (Activity) 

[ 1 Research [ 1 Teaching [1 Training 
[1 Other (please specify) _________________ _ 

4. Major Field of Specialization: ___________________ _ 

PART II. ON MECHANISMS OF HANDLING RESEARCH INFORMATION 

5. What method(s) do you use to handle Research Information? 
[ 1 Office files [ 1 Computer databases 
[1 Published reports [1 Periodic progress reports (specify time) 
[1 Other publications (such as Newsletters,). Please specify. _______ _ 

[1 Others (please specify): _--::---::-:-:----:---:---::-:----: ____ -::-_--: __ _ 
6. Please li st the user groups (inst itutes/individuals) which have access to Research 
Informat ion at your institute. 

7. Where does your institute acquire Research Information from? 
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8. In what format and at what frequency do you acq uire Research In fo rmation? 

9. What problems do you encounter in accessing and di ssemination research info rmation ? 

10. Are there efforts made to solve the problems? 
[ 1 yes [ 1 No 

If yes, p lease describe them 

11 . What do you claim for the failure of. your effo rts? 

12. Is there any computer fac ility which is being used or ordered or planned for use of 
handling research information? 

[ 1 yes [ 1 No 
If yes, please describe . 

a) Computer 
Name 

b) Software packages used 

c) Peripheral s: 

Model No. 

, 

133 



13) Is there any Research Information Database? 
[] y~ [] No 

If yes, please describe . 
Name of database Access poin ts (fi e lds used) No. of Records DBMS used 

14) Your comments on other relevant in fo rmation are valuab le (Please write your comment, 
if any, on how you think your info rmation requirements could be met). 

THANK YOU. 

, 
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AD DrS ABABA UNIVERSITY 
SCHOOL OF GRADUATE STUDIES 

SCHOOL OF INFORMATION STUDrES FOR AFRICA (SISA) 

QUESTIONNAIRE PREPARED FOR A SURVEY ON THE PRESENT STATUS OF RESEARCH INFORMATION SERVICE & USERS' INFORMATION NEEDS AT 
AAU 

INTROD UCTION 

Dear co lleague, 

I am an academic staff at the Addis Ababa University as well as a graduate student at the 
School oflnformation Studies for Africa (SISA). Currently I am working on a research 
project in title Research Activities Information System for AAU, in partial fulfillment for 
the requirement of the M.Sc.I.S. Degree. The purpose of my thesis research is to identify the extent at which information needs of researchers is satisfied through the existing ways and mechan isms of information exchange in the Uni versity, and to assess the problems associated with accessing research information and to come up with a plan of an Information System which tackles existing problems and meets your info rmation needs. Therefore, it is on ly 
through your kind assistance in genuinely completing this questionnaire that the goal of my research will be fully met. 

Thank you. 

KIBRUYISFA DEBEBE 
P. O. BOX 150 195 
ADDIS ABABA 

DESCRIPTION OF CONCEPTS 

Research infol'mation : is used in thi s questionnaire to refer to information on 
ongoing and recently completed but unpublished research projects made at 
AAU. This includes information on: The project:- (title, goal, starting and 
finishing dates, progress report, summary of findings, publications related to it, 
etc.); The project members; P:lrent Institution; Funding Body/G rant, and 
so on. , 

ABBREVIATIONS 

CAS Current Awareness Service: Providi ng information for users whenever new 
information is obtained. 
ESTC Ethiopian Science and Technology Commission 
PADIS Pan African Development Information System 
ILRI In ternational Livestock Research Institute 
RPO Research and Publication Office 
SDI Selective Dissemination of Infonnat ion : Providing specific informat ion to specific 
indiv idual about new information 

relevant to field of specialization only. 
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SISA School of Information Studies fo r Africa 
SGS School of Graduate Studies 

Please mark 'X' against your choice when appropriate. If some questions do not app ly, 
indicate N/ A for 'Not Applicable'. 

PART I. IDENTIFICATION DATA 

1. Name (Optional) : _ _ _ ____ _ 

2. Nationality: ______ ____ _ Sex : [l Male [l Female 

3. Affi liation: 
a) Employer Organization/Institute : ___ _______ _ 
b) Insti tute/F acul ty lDepartment/O ffi ce 

you are currentl y working in : _____________ _ 

4. Services offered (the category of work you are involved in. (Tick where appropriate) 
[ 1 Research [ 1 Teaching [ lConsultancy [ 1 MA/MSc/Ph.D. student 
[ 1 Others (Please specifY) : __________ _ 

5. Address: 
P.O. Box : ______ _ 
Telephone : _ _ ___ _ _ 

Residence (optional): _______ _ 
Office: ______ _ 

e-mai l : __________ _ 
Fax: ________ _ 

6. Academic qualifications: 
Degree Field of Study Institution 

7. Tota l year of service in the fi eld ________ _ 

8. Field(s) of interest (specialization ). ( Please indicate what you consider to be'lhe subject 
areas in which 

you are particularly interested and competent. Being specific is very important). 

9. Please indicate professional societies/associations which you are a member 
Societv Type of Membership 
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10. Is there any recently completed but unpublished research project which yo u were 
involved in? 

[]Yes [] No 

I f yes please use the table under the next question to 1 ist. 
1 1. Are you involved in any ongoing research project currentl y? 

[ ] Yes [ 1 No . 

If yes, please li st. 

Project Title Description Funding Body Year Year of 
started Completion 

12. Please li st main Consultancy or expert assiglUl1ents undertaken in the last five years. (If 
there are any). 

Description of Assignment Duration 

13. Please list your employment hi story (Give current employer last) . 
Employer Designation Period 

PART II . 
(USERS) 

ON INFORMATION NEED SATISFACTION OF RESEARCHERS 

14. How much aware you are of Research Information sources/services ( Files , Databases, 
Reports, Newsletter, yearbooks, etc.) avai lable at other Institutions/Faculties/Offices in the 
Uni versity (such as RPO, SGS, SISA, ... ) 

[] Well Informed 
[] Not Interested 

[ 1 Not much 
[ 1 Not at all 

If your answer to question no is 'Not at all ' please answer question no. 15 & 16 and skip to 
question no. 23 
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10. Is there any recently completed but unpubli shed research project which yo u were 
involved in? 

[] Yes [] No 

If yes please use the table under the ncxt question to li st. 
II . Are you involved in any ongoing research project currently? 

[]Yes []No . 

If yes, please list. 

Project Title Description Funding Body Year Year of 
stmied Completion 

12 . Please li st main Consultancy or expert assignments undertaken in the last five years . (If there are any) . 

Description of Ass ignment Duration 

13. Please li st your employment hi story (G ive current employer last). 
Employer Designation Period 

PART II. 
(USERS) 

ON INFORMATION NEED SATISFACTION OF RESEARCHERS 

• 14. How much aware you are of Research Information sources/services ( F il es, Databases, Reports, Newsletter, yearbooks, etc.) avai lable at other Insti tutions/Faculties/Offices in the University (such as RPO, SGS, SISA, ... ) 

[ ] Well Infol'lncd 
[] Not Interested 

[ ] Not ll1uch 
[] Not at all 

I f your answer to question no is 'Not at all ' please answer question 110. 15 & 16 and sk i p to 
question no. 23 
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15. What do you think is the reason fo r your lack of awareness? (You may choose more than one) 
[1 Not Interested. 
[1 Poor Communication Channels with the Institutions (Do not have easy access). [1 Lack of Information System which facilitates access to research information. [1 Other (please specify) _____ ____________ _ 

16. Please indicate if poss ible the extent to which your research work is affected because of lack of research information? 
[ 1 Not affected [ 1 Highly affected [ 1 Parti all y affected 

17. How important arelis the information you get to your work? 
[1 Very important [1 Not so crucial 
[ 1 Not Important 

18. How do yo u come across the information on the mentioned information sources/services [ 1 Formally through establi shed ways 
[ 1 Informall y through personal contacts 
[1 Other (please specify) __________________ _ 

19. Do you face problems in using these services/sources? 
[ 1 yes [ 1 No 

If yes please describe. 

20. How satisfied is your information need through these services? 
[ 1 Not satisfied [ 1 Satisfi ed 
[ 1 Partiall y satisfied [ 1 Highl y Satisfied 

21. If your Answer to Question No. 20 is 'Not sati sfied ' or ' Partially satisfi ed', what do you think is the cause of your dissati sfaction? (If you choose more than one please rank them) . 
• [ 1 Access difficulty [ 1 Presentation Formal , 

[ l Incomprehinsiveness [1 Timelines (outdated) [ 1 Relevance (Not Relevant to your need) [ 1 Inaccuracy 
[ 1 Information overload [ 1 Incompleteness [1 Others (please specify) _______________ _ 

22. Does your Library/ Documentation/ Information Center (if there is any) facilitate your access to such sources/services? 
[l Yes [lNo 

If yes please describe how is it faci litated? _________________ _ 
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23. Do you use other Information Centers/Systems (external to the University: such as 
PADlS, ESTC, ILRl ... or other systems on the Internet) to get Research Information? 

[l Yes [l No 
If yes, how often (on the average)? 

[ 1 More than ones in a month 
[ 1 Ones in a month 
[ 1 Only ones 

[ 1 More than Ones in a year 
[ 1 Ones in a year 

[lOther __________ _ 

24 . How do you rate the Information Services in the Uni versity in relation to the service at the 
above mentioned systems. 

[ 1 Better 
[1 Worse 

[ 1 Not much difference 
[1 Not aware 

[ 1 Other (please specify) __________________ _ 

25. Which Information Service /Center you find better (list their names) 
1. _____ _ 
2. ______ _ 
1 .J. ______ _ 

26. What is your general assessment of the information services of: 

a) Your Institute b) RPO c) SGS d) Other Institutes in 
the University 

- Satisfactory [ 1 [ 1 [ 1 [ 1 
- Inadequate [ 1 [ 1 [ 1 [ 1 
- Improving [ 1 [ 1 [ ] [ 1 
- Other 

, 
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PART HI. ON USERS' (RESEARCHERS) PREFERENCE OF INFORMATION 
SERVICES 

27. I-lave you ever searched computer databases (CD-ROM or other) to look for information? 

[1 Yes [1 No 
lfno, what is the reason? 
[1 Unavai lability of computer facilities 
[ 1 Lack of searching skill 

[] Unavailability of CD-ROM databases 
[ 1 Uninterested 

[ 1 Other (please specify) __________________ _ 

28. If your answer to the above question is yes, what access points do you usually look 
for?(you may rank your preference). 

[ 1 Author [ 1 Title 
[ 1 Subject Descriptor [ 1 Abstract 
[1 Inst itution/Corporate body [1 Date of publication 
[ 1 Others (please list) ________________ --'-__ _ 

29. Using the access points you ranked I to 3 what wou ld you say on how you get the 
required information? 

[1 Very easy [1 Easy 
[ 1 Fair [ 1 Difficult 
[1 Very difficult 

If difficult, please briefly explain the difficulties/problems you encounter when searching for 
the desired information. 

30.How do you prefer getting research information ? (you may rank your preferences). 
a) Access/service preference 

[1 SOl 
[1 CAS 
[ 1 Self searching (searching the database yoursel f for the needed information) 
[ 1 Question and answer (where you ask questions somebody else for specific 
required information) I 

[ 1 Others (please li st), _________________ _ 

b) Time preference 
[ 1 Whenever new addition (modification) is received 
[ 1 When you request on ly 
[1 On a fixed time period (please specify the time) ________ _ 
[ 1 Other (please specify) ________________ _ 

c) Format and content preference 
Format 
[ 1 Printed copy 
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[ 1 On diskettes 
[1 Full length (original Document) 
Content 
[ 1 Descriptive review of original document 
[ 1 Abstract (summary) 
[ 1 Progress report 
[ 1 Others (p lease list) _________________ _ 

d) Access point preference (you may choose more than one). 
[ 1 Project tit le [ 1 Major goa l 
[ 1 Starting and ending period [ 1 Project leader's address [ 1 Other Project members [ 1 Specialty of members (Topics 
they can consu lt in) 
[ 1 Funding body [ 1 Fund amount [ 1 Grant !Research Scholarship [ 1 Policy/Rules/Regulations [1 Other (please specify) ________________ _ 

PART [V. ON DISSEMINATION OF RESEARCH INFORMATION 

31. What do you do to disseminate information on your ongoing/unpublished research 
project? 

[ 1 Add in your institutional database 
[ 1 Present at a seminar or conference 
and co lleagues 
[ 1 Do not disseminate 

[ 1 Fi le in your office/Institute 
[ 1 Distributelinform to fellow researchers 

[1 Publish in your institute's/parent organization 's 
Newsletter (or other media). (Please specify the time range). ____ _ [ 1 Other (please specify): __________________ _ 

32. Do you encounter problems in di sseminating research information? 
[lYes [lNo 

If yes, what are the problems? (you may choose more than one). 
[1 Lack of Disseminating media (databases, Newsletters, etc.) 
[ 1 Lack of Communication channels (workshops, seminars, etc.) [ 1 Financial constraints 
[ 1 Lack of intere5t 
[ 1 Others (please list) • 

33. Your comments on other relevant information are valuable (Please wri te your comment, if any, on how you think your information requirements could be met). 

THANK YOU. 
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Annex one: Research Information Systems in Other Universities 

1. A Research Information System for Baylor College of Medicine (Krause, 1994). 

This system was designed fo r Baylors College of Medicine, a private, free Standing Medical 

School. Baylor College of Medicine full -time faculty are located at di stributed places and the 

Office of research intended to develop a model which shall provide aro und the clock access, a 

variety of access methods, ease of access with synthesis of information to researchers. 

Therefore, a model which integrates cellular phones, voice mail , fax publishing and 

di stribution, Gopher and E-mail was devised to allow researchers to retri eve research 

information at their convenient time and place. The system is administered centrally since it 

serves a single faculty 

2. Current Research Information System (CRIS, 1997) 

CRlS is the U.S. Department of Agriculture's (USDA) Docwnenting and Repotting System for 

ongoing and recently completed research projects in Agriculture Food and Nutrition, and 

Foreslty . Projects are conducted or sponsored by USDA research agencies, State Institutions and 

participants in USDA's National Research Initiative Competitive Grants Program. CRlS is a part 

of Science and Education Resource Development (SERD), co-operative State Research, 

Education and Extension Service (CSREES). 

The system maintains databases on projects; experts and links are provided to other related fil es. 

One of the sUb-systems which is under the National Biological Service (NBS), i.e. the NBS 

Almual Work Plan Database, serves as a management tool for platming scientific research 
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projects conducted by NBS. The System establishes and doclmlents NBS research activities and 

their relationships to the budget process. 

CRIS has a page on the WWW and its databases can be accessed using different access points 

like full text terms, individual data fie lds (Project number, title, stalt dates etc.) It also provides 

theme reports and bibliographies, on-line manuals and forms, staff phone and e-mail listing. 

Some ideas from some features of this system, such as the search template and some access 

points had been taken for the prototype system. 

3. An Integrated Research Information System at the National Univers ity Of Singapore. 

(Wong, 1991) 

The third system is a Research Informat ion System (IRIS) developed by The National 

University of Singapore. The system was planned as a University wide system and its general 

objective is to serve the needs of - Faculties, the Research and Publications Office, Libraries, 

Personnel Department and the University Liaison Office. Specifically the system is aimed at: 

• promoting and facilitating multi-discipl inary research as well as industrial cooperation 

within and without the University; 

• to enable the University to identi fy staff members with particu lar research interests and 

thus fac ilitate matching them with research opportunities; and , 

• To enable the University library to identify and disseminate appropriate materi als to 
• 

support faculty research. , 

Description Of The System 

Prior to development of the system, there existed two computerized information 

systems, which deal with the expendi ture of outside funded research projects, and 

monitoring the progress of Uni vers ity funded research projects. Both of these were 

under the R&P office (which is called the Bursar's Office). There was also a textual 

database setup b the University Liaison onice for the on-l ine retrieval of information 
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pertaining to the current research interests of staff members. The development of 

research activities and commissioning of new Research Institutes in the University 

brought up the need to devise a mechanism of monitoring and measuring the research 

output of the Uni versity. Therefore an integrated information system was designed to 

monitor the various research activities made at the different units of the Univers ity. 

Methodology Followed 

The system fo llowed a data management approach customizing University wide data model 

as the foundation for systems development. The data model, which is a schematic 

representation of the various entities in the system, shows the relationships between each 

• entity. It has been tried to define users' information requirement through: - interviews 

(discussions) made with Officers, Deans of different Faculties and Offices; co llecting data on 

staff current research interestfroma file containing curriculum vitae of staff members which is 

submitted to personnel department for the alUllIal staff review. 

OVCl"view of the System 

The system incorporated four Application systems namely: -

I. Research Publications 

2. Research Projects 

3. Staff Constancy Work 

4. Current Research Interests. 
, 

The system is designed to fit into the existing University 's Campus Wide Network. The 

description of the databases, The DBMS used, the interfaces developed, the programming 

language applied or other detailed technical specifications of the system are not mentioned in 

the document. 

Relations of the three Systems to the proposed System 
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The fi rst system is developed for a homogeneous group, i.e. researchers of a single faculty, 

and it foc uses onl y on creating convenient access to end use rs, i.c. researchers. The aspects of 

monitoring research act ivities (such as fund monitoring) and reporting are not dealt with. 

Moreover the different technologies used are far ad vanced to app ly in cases like Ethiopia. 

The second and third systems are des igned to serve similar purposes o f that of RPOs. However, 

the 2nd system is not developed in a similar envi ronment and scopc wi th the AAU. It is aimed at 

providing a nation wide service and creating li nks to other simi lar systems, like NBS . 

The most appropriate system, which is very closer to the current systems requirements, 

envirolUllent, and scope, is the 3rd system . 

Therefo re, the third system (An Integrated Research Information System at The Na ti onal 

Uni versity Of Singapore), which is more closer to the prob lem area of thi s work, is selected 

fo r partia l adaptation of its data model. 

However, there are some differences in the administrative st ructure of the two systems. The 

third system, as described if! above, has four components. The proposed system merges the 

consultancy system component into the project component and the staffs research interest is 

incl uded in the Publications system component. This is done mainl y because of the 

ad ministrati ve and infrastructure di fferences between AAU and Na ti onal Uni ve rs ity of 

Singapore. Moreover, as indicated in the analysis of the ex isting sys tem, consultancy is in the 
I 

category of research project and passes in al l the same procedures . 
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