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ABSTRACT 

One or the biggest stum bli ng blocks of e ffec ti ve resource sharin g has been unavai labi lity 
of deli ve ry mechani sms in academic institutions in Eth iop ia. The actual prov ision of 
information has been slow and inc l"li c ienl. The academic calendar a llows littl e o r no lag 
time in the provis ion or needed documents. While technology has certai nl y made 
cooperation and docu lll en t delive ry more rea li sti c, it is important to be aware of the ro le 
of IT and communica ti on tec hnology in the effect iveness o f access and deli very of 
doc ulllents. Rap id and easy cOlllmuni cation has lowered the geographic barri ers that have 
often prevented or made im poss ible past attempts to develop resource-sharing programs. 

In view or th is. the stud y attem pts to explore the potenti al of electroni c document 
deli very se rvices lor academic librari es in Ethiop ia to propose enhanced information 
resource shar ing in th is in vestigation . The study particul arly foc used on the need to share 
scholarl y va lued local and lore ign journa ls and indigenous publ ications in o rder to 
optimall y use these materials which a lread y ex ist within academic insti tutions. 

Findings I'rolll the literature rev iew on technologies, standards and app li cati on protoco ls 
available lor docu lll ent deli ve ry system have been d iscussed. Various electronic 
document del in:,r\" projects were also di scussed in order to propose the appropriate 
systelll Ii,r I:thio pi an situatiollS. 

The current sta tu s of academ ic librari es, their problems particularly in relatio n to 
document deliverv services along wit h user requirements we re reported. Based on the 
ex isting in lonn ation and nctlvork infrastructure and user requirements identified tlu'ough 
the survey 1V0rk. allempt was Illade to d iscuss the desired features and system (hardware 
and so l.'tlVare) requireill ent s that can add ress the contemplated need 

In attem pt to use the potential use of Electronic Document Deli very Service (EDDS), 
specific appl ieations were used to deve lop the prototype. The prototype deve lopment was 
based on Wi ndows NT se rve r software 4.0 pl atfo rm, TCP/IP , Internet Informat ion server 
( Il S), Co ld Fusion we b based appli cat ion development software, access ODBC driver and 
Microsoli Access. The proto type database for union lists of serial s particularl y journals 
were des igned by Microso li Access which is supported by co ld Fusion. Script codes had 
to be deve loped using co ldl':lI sion (ve rsion 4.0) application so ftware. Thi s prototype 
database and as we ll as the devel oped user interface had been di scussed . As part of the 
final cO lll po nents of doc ulllent de livery system Viewer paper port sCaIUling software was 
used to sea n a document. Us ing Mu lti purpose Internet Mai l Extens ions (MIME) 
compliant e-Illa il so rtwa re the scanned document was sent as an e-mai l attaclunent and 
sent to one "I' th e lihrary in Addis Ababa. The steps and its test res ul t was documented. 

Finally conc lus ion and recom mendat ion were also made to synthes ize the whole exercise 
attempted in thi s study and to suggest what needs to be done for deployment in academic 
libraries in Eth iopia as we ll as further research area along simil ar lines. 
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CHAPTER ONE 

INTRODUCTION 

1.0 GENERAL BACKGROUND 

Academic libraries in Ethiopia emerged with the commencement of higher learning, 

part icul arl y. with the estab li shment of the Uni versi ty College of Addis Ababa in 1950. 

The number 0 1' acaclcmic librari es has increased with the expansion of higher institut ions 

of learn ing. Accord ing to Mini stry of Education (1999) , cu rrently , there are 18 

government funded higher educat ion insti tuti ons in the country. All of these institutions 

reportedl y ha ve lib raries to suppo rt their training and research miss ions. 

The primary runctions or academic libraries are to fulfil their insti tutional training and 

research program requ irement s of the students. faculty, and other staff members. They 

basica lly meet these needs b) acquiring and mak ing the requ ired information resources 

access ible [lild prov iding various information services relevant to the instruction and 

research programs. 

However linanc ial scarci ty liKing li brari es, as well as the lI1creasll1g availabil ity of 

computer systems. led to a grad ual em phas is in their mission from a focus on 

preservat ion to access to inJ(mnat ion. Providing access to in formation wi ll be the 

principal goal and acti vity. and coping with technology and change will be the driving 

fo rces 01' the emergi ng "virt ua l librari es" (Gennaro, 1984). Virtual lib raries have very 

small (ii' any) local co ll ec tion but prov ides wide access to global informat ion 

electronicall v from a cen tral repository (or mu ltiple sites) into the library or information 



center that needs the inlormation. or even directly to the cli ent who has requested the 

information (Fisher. William and Leonard , B, G, 1997). 

It is now II idel)' recogniLed that it is no longer possible for even the largest research 

academic libraries to provide every item requested from their own collections. It is 

currently es ti mated that "no libra ry can afford to acquire even half' of all published 

materia l (G raves and Wulff. 1990:53). Graves and Wulff mentioned that an average size 

academic library in thc wcst may subscribe to a maximum of 10,000 journal titles 

representing at most only 4% 01' the ti tl es ava ilab le for acqui sitions. This figure highly 

decreases "'hen it comes to developi ng countries like Ethiopia. Addis Ababa Uni versity , 

for instance. prcsently subscribes to onl y 436 se lected core scholarl y journals, which is 

0.17 'Yo acco rding to Graves and Wulff (1990). The reasons behind the fa lling proportion 

of acquired ve rsus avai lable materials are manifo ld: 

• the relcnt less growth in the production of academic publications is compounded by 

the equa ll y remorse less annual increase in serials prices; 

• the drain on budgets caused by serial s co ll ections can lead to serious imbalance in 

collec t ions \I 'hereby ICwer and J'ewer books are bought. 

The above factors brought the la llowing problems for libraries. 

• Inabil it y to collect the increas ing number of available sources of information; and 

• Reducti on in the number or serial titles subscribed to. 
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On the other ha neL the rapid increase in the nu mber of students and staff, and the growth 

of both undergraduate and postg rad uate studi es at hi gher academic institutions in the 

country has placed a heavy stra in on li brary resources and has resulted in the rationing of 

student and slalTaccess to lib rary ho ld ings. 

However. the recogni ti on o r reso urce sharing in terms of interlibrary loan and document 

delive ry has added a new d imens ion to service delivery; and many academic librari es 

now make use of' them to overcome the above mentioned challenges. It is the emergence 

of these services that has led to the "just-i n-time" versus "just-in-case" debate and to the 

deve lopment of "access versus ownershi p" po lic ies. 

One 01' the great achievemen ts of' the infor mation age is the w ide spread use of e lectroni c 

technology tll produce. s tore, ma ni pul ate, and d istribute a ll kinds of in formation. Almost 

limitless poss ibil ities have become reali ties by the arri val of di g ital technologies for 

handling text. sound and visual images. These poss ibilities have had impact on the whole 

concept o t document de live ry serv ices. It has been argued that w ith continually 

impro vi ng ca pabi liti es or elect ro ni c document transfer, the time of comprehensive li brary 

co llecti on is com ing to an end. Libraries can and should concentrate on the core 

co llection and rely Oil re mote suppl y fo r every thing el se (Cornish, 1997) . 

C lients are s till la rge ly clependent on li brari es and expect libraries to fu lfil their 

in fo rmat ion needs. Librar ians subsequently become obliged to address the problem and 

look for al ternat ive, more effecti ve ways o f meeting these needs. Technologies such as 

computeri zed databases , inc ludin g CD-ROM, enable librarians to meet some of these 

3 



needs. These technologi es make it eas ier for users to fi nd an access to information about 

the materi allhal they may requi re. 

Access 10 in fo rmation has become rapid and it is possible to search a database and 

request direc tl y. To Ihis end elec tron ic document deli very provides a streamlined method 

of suppl ving requested inlormat ion to other academic insti tution lib raries. 

The growing potential s and availability of information technology has enabled the 

development or va rioLl s fo rm s o f' electronic document provisions, rangi ng from single 

arti cle del ivery to com pl r te elec tronic jou rnals. 

1.1 STATEMENT OF THE PROBLEM 

Like any lib rari es, Ethi opian academi c li braries have encountered the problems di scussed 

in the backgrollnd above. From the observations and info rmal discuss ions made for the 

purpose or Ihis work, and the academic libraries' status report presented at a workshop 

(held in Addi s Ababa I'rom 3-6 September 1998), it has been establ ished that academic 

librari es in Ethiopia arc characterized by the fo llowing major short comings (Addis 

Ababa un ive rsity, 1999), 

• The ava ilability 01' inl'(Jrlllati on resources, especia ll y of those with scholarly va lue 

have been described as ex tremely poor in most academic libraries in Ethiopia, 

• The absence or well runctioning deli very systems for local research outputs and poor 

bib liographic control 01' indigenous publi ca ti ons. 

• Lack 01' mechan isms through IVhich libraries know what is ava il able in each of the 

other lib raries: 
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• Their budgets being meager. they hardl y can acqUlre materi als that their users 

demand. and must ins tead borrow frol11 each others collect ions and depend on other 

fo reign I ibrar ies or agenc ies fo r document suppl y. 

• High costs involved in trad itional document delivery operations, such as staff time, 

postage. sh i ppi ng costs etc.: 

• Time requ ired in requesti ng and supplyi ng documents that affect provIsion of 

documents on time to their users; 

• Losses or materi als. 

The survey resu lt or this stud y indicated that. out of 17 academic li brari es in Ethiopia, 

13(76.5%) oller interli brary loan/doc ument de li very services to their users. The majority 

of these document de live ry prac ti ces are fai rly traditional in terms of methods of request 

and del ivery or docume nts. A little use or e-mail had been made for the request of 

documents by the Add is Ababa Uni ve rsity Library via the American Association for the 

Advancement of Science (i\ /\AS) proj ect; however, the deli very made by DHL was 

costy. Othe lw ise. requests and deliveries of documents are mainly made by ordinary 

postal ma i I. 

The manua l dcli"c ry system together with the existing di stance between document 

lenders and rece ive r li brar ies has been one of the reasons for the delay of documents 

reques ted. Thi s also increascs in the overall cost of the document, as well as the 

probab il ity that it II ill bc los t in transi t. 
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Amidst ri sing costs. shortage of budgets of academ ic libraries, and the information 

explos ion. the libran' s ro le rcmains to mediate access to recorded info rmation required 

by the ir users. cven if each I ibrary is unable individually to acquire and preserve its 

information sources. To con tinue to prov ide users access to as wide an array of 

informati on as poss ible. academic libraries have been making shift from the acquisitions 

of ma teri als for local collcctions to cooperation with other libraries to provide access to 

those located at rClllo te instit uti ons such that larger percentages of documents could be 

requested and del ivered froll1 non local sources. This would imply a change in emphasis 

from an ownership 10 an access library policy. 

There is a need. therelorc. to utili ze document deli very services as one means of resource 

sharing and cooperation efTec tively and effic iently in order to address the problems. To 

this end. the sluch' allcmpts to explore the potentia l of Electronic Document Delivery 

Services (E llDS) using exist ing resources (e.g. Internet). In thi s regard , the use of 

Electronic Docllment Deli ve ry Systems (ED OS) has the potential to overcome, or at least 

mi tigatc. some of these problems. 

This research proj ec t is ca rri ed out with the aim of proposing EDDS, that will enhance 

resource sharing aillong acadcmic libraries in Ethiopia. 

1.2 JUST/FICA TION FOR THE STUDY 

In the workshop he lel in Add is Ababa from 3-6 September 1998 . participants and 

inforll1 ation professional s ra ised issues of doc ument delivery services and discussed their 

ll1aj or problems c.stensil ·cly and adopted resolutions. Amongst the major issues raised 
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during the workshop and considered as a base for th is study are (Addis Ababa 

univesi ty.1 999): 

I . Workshop parti cipants have recognized that the ever increas ing information, 

esca lati ng priccs of .journals. lack or ski lled manpower, and meager financial 

reso urces have necessita ted exp loring the poss ibility of co-operati ve venture in 

technical se rvices. such as. interl ib rary loan, acq uisition, cataloguing, etc. 

2. The vision 01· elect roni c inlormati on as the solution to the library problem is reali zed 

as the trends of the future that will inevitably prevail. 

3. The importance of published and unpubli shed loca lly produced scholarl y 

publ ications. and hence creati ng a mechani sm fo r accessing has been considered. 

4. It is belie"ed that partici pants have rea li zed the importance and feas ibility of 

electroni c document deli very service among academic li braries in Ethiopia and 

discussed on the poss i bi l i t~, or developing project. 

A further justilication lor the consideration of EDDS to tackle the problem at hand 

emanating 1·l"O m the success 01· London and Manchester Document Access (LAMDA), 

Regional Electro nic Docu ment De li very Service for Australia (REDDS) and other 

projects 01" dilTcren t count ri es indicates the poss ibility of Electronic Document Delive ry 

Services provided that tech nica l and other capability is there. The technology that helps 

to scan original documents and send the message via electronic mail across a network 

(Internet) so that it can he read/printed . already ex ists in Ethiopia. 
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With the ex isting Multi-purpose Internet Mail Extensions (MIME) compliant E-mail , 

scanning, printing and standard tech no logi es, EOOS could be technica lly feasible for 

academic libra ries in Ethi opia provided th at the ex isti ng network infrastructure in the 

country in genera l and th e academic insti tutions in particu lar is reliable and is developed 

we ll. 

Institutions such as Addi s Ababa Un iversi ty. Alamaya Agri cultural Un ives ity and Gonder 

Co ll ege o f lvledi cal Sciences have started the project to establish a network infrastructure 

that enables them to connect within and between their campuses . This will make the 

implemen tation of EDDS among academic insti tutions much more feasible . 

Electronic Document De li ve ry Services has a num ber of advantages: 

• eliminate probl ems of long distances and delays, shipping costs, and losses of 

materi a ls: 

• increase in access to a broader range of primary documents from local and abroad. 

Last but not least. ED D co uld be started as small ' pilot' projects and could be scaled 

upwards over tilll e. graduall y provid ing and faci litating the supply of an increasing 

bread th of in fo rmation . thus. improving resource shari ng among academic institutions in 

Eth iop ia. 

Hence. fo r the proper ut il izat ion of avail able limited resources and getting the optimum 

use o f EODS . the importance nfthi s study cannot be over emphasized. 
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1.3 OBJECTIVE OF THE STUDY 

3.1 GENERAL OBJECTIVE 

The general objecti ve of the stud y is to investi gate the existing manual-based document 

de li very sys tem 01- academic libraries in Ethiopia with a view to propose an enhanced 

resource shari ng ' llllong the acade mic librari es through the application of Electronic 

Document De li ve ry Services (EDDS) . 

1.3.2 SPECIFIC OBJECTIVE 

The spec ific Ob.l CClives ol' the stud y are to: 

I. exami ne the cu rrent docu ment deli very environment within which documents are 

provi ded to end-users. ou ll i ni ng the prob lems that affect the speed and effi ciency of 

the doc umenl delivery process: 

2. describe the set o f conve rging technologies and international standards that are 

avai lable to create electron ic document deli very (EDD) systems; 

3. look into a number o f success fu l electron ic document deli very projects launched in 

other co untri es in orde r to propose the most appropriate alternati ve to cater for the 

needs of Ethi opian acade mi c li brari es ; 

4. d iscuss fea tures and system requirements of the proposed system; 

5. develop a prototype to demonstrate how electronic document deli very system works 

1.4 SIGNIFICANCE OF THE STUDY 

The s ignill cancc n f the stud y and the contributions it can make ari se from the fact that it 

addresses one 01- Ihe importanl issues related to higher education which has a national 

bearing. As po inted OUI ill the background di scuss ions (page 3). to have access and 
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supply of primary documents such as scholarly journals, indigenous publications within 

academi c institutions contributes to the over al l goa ls of higher education by finding 

so luti ons to some probl ems (section 1.1) of academic library services. 

The study will also provick the necessary information on the current status of academic 

libraries "ith respect to document delivery services and bring into focus those major 

problems in a comprehensive manner for posi ti ve action by concerned authorities. 

Electronic document deli very se rvice wi ll provide libraries and end users with primary 

documents. such as .Journal articles. by allowing them to se lect, request, and obtain 

electron ic documents directl y I'rom their local computers. It can al so serve as a starting 

point for further study and impl ementation of electronic document delivery services 

among academic institutions. 

1.5 SCOPE AND LIMITATIONS OF THE STUDY 

The scope or the study is con Ii ned to academic institutions that are under the Ministry of 

Educat ion. It excludes pri vate institutions because they are few in number and most of 

them are not yet recogni zed by the Mi ni stry of Education. 

Due to tilll e constrai nts it was not possible to develop fu ll -integrated EDDS which 

encompasses all the runctions and components. For the purpose of demonstration a 

prototype was tiel ·e loped. Si nce insti tut ions are scattered throughout the country a 

prototype or databases and web page was de ve loped in a comprehensive manner which 

could be customi zed bv each institution . 
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1.6 METHODOLOGY 

1.6.1 SURVEY METHOD 

To unders tand the need nnd to make doc ument delivery more effi cient through electronic 

means. it is useful to examine current patterns in document deli very and the obstac les 

hindering its overa ll effi ciency. To do thi s, a survey research method was used. The 

survey assis ts to li nd inio rmation and data about the existing patterns of information 

flow. exchange nnd resource sha ring and other related issues (Leedy,1 989). 

To carry out the su rvey the fo llowing techniques or instruments were employed. 

1.6.1.2 QUESTIONNA I RES 

Quest ionnaires were distributed to all government owned academ ic librari es to co llect 

data and infortllation abou t the ex isting situations of each library. Questions were 

carefully set to col lec t the major problems libraries have faced with respect to 

info rmat ion resource sha ring via in te rlibrary loan/ document deli very services. 

1.6.1.3 INT ERV IF.WS 

Interviews were conduCicd 1·1 ith inio rmat ion professionals (Appendi x two) who have 

interlibrary loan or documcnt de livery services. Before cond ucting an interview 

discuss ion guides (a ppendix th ree) was prepared and sent to the respondents to give 

enough time to provide an answer fo r the questions. 

1.6.1.4 OBSERVATIONS 

On site observations in thosc institut ions (appendix four) having ILL or document 

deli very services has been used to observe library operat ions with especial emphases on 

document delil 'cry fUllction s. Thi s techniq ue was appl ied to veri fy the data co llected 
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through o ther ll1eans as wel l as to get information that was not attainable thro ugh 

interv ievvs and questionnaire. 

1.6.1.5 DOCUMENT ANALYS IS 

Vari ous docull1ents such as scholarl y journ als . ll1anuals, annual and technical repo rt on 

the topic 01' th e research and related aspec ts was rev iewed. 

After the da ta has been col lected . Microsoft Word was used to keyboarding the report, 

and thc survey result is anal yzed ma nual ly. Microsoft Access was used to create 

databases (Se rial s list). Co ld Fusion (web app lication construction kit) version 4.0 was 

used to develop Web Accessible da tabase and scripts. 

1.7 ORGANIZA TlONS OF THE THESIS 

The thes is is organized into six chapters. The first chapter encompasses introduction and 

Illethodolog). Chapter two provides an overview of document del ivery service: its 

evo luti on. close allention was g ivc n to EDDS. its convergent technologies, international 

standards and application protoco ls. copyrig ht issues and various EDD projects. In the 

third chapter survey results along with major problems of libraries and their 

requirements are presented. Chapte r four presents features and system requirements of 

the proposed system. Fift h chapter is prototype of EDDS and test results has been 

presen ted and fi nall y chapter six is conc lusion and recommendation . 
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through o ther means as we ll as to get information that was not atta inable through 

intervievvs and questioll naire. 

1.6.1.5 DOCUMENT ANALYSIS 

Va ri ous document s such as scho larl y journa ls. manual s, annual and technical report on 

the top ic of th e research and re lated aspects was reviewed. 

After the data has been collected. Microsoft Word was used to keyboarding the report, 

and the surve ,· result is analyzed man ua lly. Microsoft Access was used to create 

databases (Serial s li st). ColdFusion (web application construction kit) version 4.0 was 

used to develop Web Access ible database and scripts. 

1.7 ORGANIZATIONS OF THE THESIS 

The thes is is o rgani zed into six chapters. The first chapter encompasses introduction and 

methodo log). Clwpter two provides an ove rview of document deli very service: its 

evo lution. close allcn ti on was g iven to EDDS. its convergent technologies, in ternational 

standards and appl ication protoco ls, co pyri ght issues and va ri ous EDD projects. [n the 

third chapte r survey results alo ng with major prob lems of libraries and their 

requirement s are presc llIed. Chapter to ur presents features and system requirements of 

the proposed system. Filth chapter is prototype of EDDS and test results has been 

presented ancl li na lly chapter six is concl usion and recommendation. 
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CHAPTER TWO 

DOCUMENT DELIVERY SERVICE: AN OVERVIEW 

2.0 INTRODUCTION 

Thi s chapler prclI'idcs background informati on about document del ivery service: its 

evo lu tion. overview 01' IJect ronic Document De li very Service (EDDS), standards and 

appl icat ion protoco ls ava ilabk for it , copyri ght issues, and finally various EDDS projects 

have been di scussed in order to propose the most appropriate system fo r Ethiopian 

situati on, The proposed system is discussed in chapter foul'. 

2.1 EVOLUTION OF DOCUMENT DELIVERY SERVICE 

Document deli very services have undergone l11 any changes in the last thirty to fifty years, 

Before the 1950s, lib raries bought journa ls and delivered docul11ents from their own 

stock, Libraries experienced lillie fina ncial pressure on acquisition budgets and were in a 

posi tion to add large numbers of new ti tles to their co llections, They also had no practi ca l 

l11 eans to deli ver documcnts other than to buy them and allow users to read them, In 

terms of library pol icv, entire issues or bound volumes would not be lent and ind ividual 

journal art ic les could thlls not be suppl ied in response to an interlibrary loan (ILL) 

request (Kinnucan. 1993). Libraries subsc ri bed to print-forl11at journals just in case 

someone at some point necdcd the inforl11at ion contained in the articles (Dougherty, 

1993). Th is orr~t hc-shel r procedure 0 r docul11ent de li very was probably satisfactory at the 

til11 e, bUI storage space was soon to beco l11 e a problem due to the increase in journal 

titles, especially in the tleld of natural sc ience (Lu ijendijk, 1994), 
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Photocopyi ng Ill ac hines we re introduced in the I 960s, which enabled copying of arti cles, 

but libra ri es still endeavored to keep as many relevant print journal s as poss ible. Journals 

we re accessed via seconda ry journals. such as Index Medicus and Chem ical Abstracts. 

Relevant 3r1 ic lcs cou ld be traced and copies requested from other libraries via the ILL 

service when necessarv. Th is enhanced the I LL service but sometimes sti ll entai led long 

delays in document deli ve ry and I"rustration for library users. Libraries did not focus on 

rapid doc ume nt deli ve ry and acce pted the limitations of the ILL system. It took several 

days for a doc ument to be dispatched locally or from overseas via mail services (Braid, 

1993). 

In the 1980s. the trad itiona l II .L was I"i.l rther enhanced with the use of the fax machine 

and elect roni c docuillent deli "ery (Everett, 1993). The biggest drawback to interli brary 

loan. however. continued to be long de lays in doc ument delivery. The process ing time to 

execute the order onen amounted to several days (Everett, 1993). At the one end, there 

was a delav in fi nding out what was ava ilable and where and at the other end a delay in 

trac ing the journal. photocopyi ng the article and posting or fax ing the requested article. 

The fax procedure is a vast im provement in rapid document delivery, but it is still part of 

the cumbersome I U . se rvice. which docs not always meet the client's expectation of 

supplying Ihe document im med iatel y. Some documents may not transmit we ll via fax. 

These include photographs. deta iled charts. maps, and graphs, tex t including scientific 

and mathematical svmbol s. small print. and foreign languages with diacriti cal. 

vocalization. or other small marks. and poor qual ity photocopies. In order to send such 

materials without loss 01" clarity an improved method in request ing and sending the 

14 



reques t was thus rcquircd. I lcnee diffe rent countries have started to implement numerous 

EDDS projects. Snillc 0. 1' these projects are discussed under sec tion 2.8. 

2.2 IMPETUS FOR DOCUMENT DELIVERY SERVICE 

The basic function 01' a li brary is to provide users to have access to information which 

they require. It is. however. no t poss ible fo r any li brary to have all the materi al its users 

need . Tn all eviate these problems resource sharing became increas ingly important and , 

as a consequence in terli brary loan and document deli very have changed from peripheral 

ac ti vities to. essential services (Corn ish, 1997). Among the fo rms of co-operation for 

resa urce sharing purroses. interlibrary loan and dacument delivery services are some of 

the most ill1port ant services especial ly with in academic institutions. The major factors 

for the acce lerated growth of interlib rary loan and dacument deli very services are 

([ FLA. 1995) 

• Increased user access to. bibliagraphic infa rmation. The arriva l of new 

technolog ies. , uch 'IS on-line searching, CD-ROMs and locally mounted index 

databases. has grea tl y enhanced access to materials beyond the lacal collecti on . 

• Impro ved requesti ng procedures. Interlibrary loan processes have become 

increasingl y autoJ11 ated result ing in significant improvements aver manual 

J11 ethods. 'fhi s auta J11 at ion has largely impraved in fac ilitat ing the location, 

ve rifi cation, and exchange of ILL messages between lend ing institutions. 

The ability 10 deli ve r a pri mary doc ument to a user in the fo rm of a photocopy expanded 

the trad itional dom ain 01' interl ib ra ry loan from simple book lending to include document 

del i very serv ices. 
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2.3 COMPONENTS AND FUNCTIONS OF DOCUMENT DELIVERY SERVICES 

Document deli"en ' is used in its widcst sense. referring to all aspects of the process of 

provi ding documents to end users. Specifica ll y, it is defi ned as the provision of 

documents as surrogates (e .g . photocopies. microfilms, and digital images) that are 

retained by the USCI'. Documents may take the form of photocopies or original, requested 

by telephone. e-mail or I LL subsystem. procured from li braries, doc ument supply centers, 

or commercial suppli ers. and sent by ground mail , courier or fa x. 

Currentl y, the most prevalcnt lorm of doc ument is the photocopy that allows the deli very 

of indi vidual jou rnal articles and other types of documents inexpensively and efficientl y. 

Components that constitute document de live ry environment include: 

• lI sers who origi nate the request 

• yarious document types that are the focus of transaction 

• sources from which docuillents are procured. 

The process of documcnt del ivery can be seen to be composed of several general 

fu nct ions or processes. regard less of the specific types of documents, requesters, and 

document sources. These funct ions are: 

• document selection. in vo lving the identification of a document that meets a 

uscr's inlormat ionnced: 

• request management. incl uding verifi cation of citation, location of a 

document sources(s). subm iss ion of the request to the document source. 

requcst track ing. as we ll as estab li shing copyright compliance and billing. 
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• document retrieval , invo lving the sto rage of media of the ori ginal documents 

Ihal arteel Ihe rorm of retri eval and other processes at the document sources; 

• document transfer. in vo lving the delivery of a docu1l1ent from a document 

source tn a requester. 

The va ri elY or sources and methods of obtaining materi als may be considered to 

constitute 8 docullleni delivery envi ronl11ent- the setting within which information is 

provided to end users. /\ Ithough many of the fu nctions have been automated to some 

degree, proble1l1s remain thai reduce the effic iency of the overa ll document delivery 

process. Such ohslacles include. for example. manual procedures, redundant of clerical 

work. and confli ct ing communications channels. 

2.4 ELECTRONIC DOCUMENT DELIVERY SERVICES (EDDS): AN 

OVERVIEW 

The term Elec tron ic Documcnl Del ivcry (ED D) may have 1l1any meanings depending up 

on the context. For example. Corn ish (1997: 160) has defined it as "supplying a text in 

electronic lorm IVh ich is requ ired by a reader but which is not in the library being used by 

the reader al that lime". The International encyclopaedia of Information and Library 

Science (1997: 130) delines "Elec tronic Document Delivery" as the transfer of 

information rrolll publisher or library to user by electronic means such as e-mail , on line 

network or on CD-ROM. In thi s study. the term EDD is used to mean the automatic 

req uest and de livery or documents (Journal articles, a portion of a monographs, etc.) 

using comm un icalion networks such as Internet between the req uesting and supplying 

libraries. 
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The del ive ry mechanism is via the Internet and e-mail. For the peri od of delivery the 

documen t must exist in elect ronic torm; however. the original doc ument could exist as: 

• a paper document or 

• a ll electro nic documenl 

The electro nic doc umenl itself is in a variety of formats. It could be an image, a simple 

ASC II tex l Ii Ie. an enhanced format document such as standard generali sed mark-up 

language (SGML). a compound or mul timedi a document. The document could also be 

stored in a va riety of mcd ia. e.g. on hard disk, optical storage and be accessed in a 

various ways ranging from using operati ng system level commands to sophisti cated and 

user friendl y access and presenta tion software (e.g. Netscape). 

At the end ol'l he process Ihe document could: 

• rcmain in eleclronic lorm and be accessed by term inal device or 

• be ou tpul in hard copy lo rm 

2.4.1 ADVANTAGES OF EDDS 

Electronic document del ive ry se rv ice has a num ber of advantages over the other means of 

documenl delivery svstem. II provides an in novati ve way to dramati cally reduce the cost 

of conventional document deli very mode whi le providing total security. Some of the 

other benelit s and feal ures arc: 

• Cos t sal 'ing it is chea per than courier. mail and fax 

• Instanl request and del ivery of documents than the rest 

• Si multaneous ddi ve ry of document (s) to multiple rec ip ient at a rime 
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• Rc liable and highl y secured method of deli very of documents. 

The following table ShOI·IS a brief comparison of di ffe rent deli very service mechanisms. 

Table 1· 1 Comparison o f difTeren l Document de livery Mechanisms 

Parameters Co urier Postal Ma il Fax EDDS 

Promptness Average L.ow Average High 

Cost Very hi gh Hi gh Very high Less 

Document Vcry high Very hi gh Average High depending on the 
quality quality of viewers and 

printer 
Reliability High Less Average High 

2.4.2 M ULTIP URPOSE INTERNET MAIL EXTENSION (MIME) BASED 
ELECTRONI C DOCUMENT DELIVERY 

Sophi sti cated and user fri end ly access and presentation software such as Netscape are 

rapid ly improving the deli very of electro nic documents to the end user directly. However. 

there remain s a subs tant ia l amount of in fo rmation that exists only in paper format and 

that will not be scanned for permanent storage, for either economic or copyright 

imperati ves. Hi gh band wid th netwo rks with reasonab le response times are al so not 

universa ll y ava ilable. anci even in web may not be practical or effi cient. 

Starting with either an electronic or paper document, the goal is to transmi t the document 

electronically using e-mai l - via a telecommunication network-either to another library, 

or to the cli ents· desk to p ,,·here the ciocument can be printed or viewed electronicall y. 
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The technology alread y ex ists to take a paper document, scan it, send it by electronic mail 

across the network. the rec ipient can then decode it, read it and even print a copy if 

required. HowclT!". the uscr at both ends nccd to be computer literate and to be able to 

man ipu late dilTe relll ap pli cat ions to achieve the end result. What is requ ired is a system 

that is eas) to use as I"ax. Another problem of some of the technologies used today is that 

both the transill ill ing and receiv ing wo rkstat ion have to be operat ional at the same time to 

enable transill iss ion to occur. There is also a need to have compatible hardware and 

software at e ither end. 

The so lution proposed (!lll/ncn. 1996) is based on the use of Multipurpose Internet Mail 

Extensions (M IMr). It is a specification which builds on the standard Internet mai l to 

allow the interchange by mail of more complex documents than can handled by standard 

mail. pa rticularl y those which contai n long messages, non ASCII characters and 

multimedi a conten i such as images audio video. 

The web uses the mUl tipurpose Internet mail extensions (MIME) (Borenstain and Freed 

1993). set of globall y recogn ized data types. To differentiate thi s wide variety of 

"documents" MIM IC defines rul es for exc hanging information that may have non textual 

pa rts. One key pa rt 01" the M f ME rule is a standard set of names for the ways that 

informati on can be coded and transmitted over networks (Yeager and McGrath, 1996). 

Each name refers to a spec ifi c way that information can be transfer red, and M IME names 

are registered with an interna ti onal authority. 
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Web bro wsers and se rwrs usc th e MIME standard set of names for encoded pictures, 

text. sounds and video. The creati on of a d ig ital document specifie s how the docu ment is 

encoded by labelling it with the app ropriate MIME type. 

2.6 CONVERGENT TECHNOLOGIES OF EDD: AN OVERVIEW 

There are a numbe r or in ternat ional sta ndards and technologies that are becoming 

availab le to create slich "DD sollwa re app li cati ons. The ph rase, convergent technologies, 

re fers to the lac t tha t deve lopments in a num ber of separate fi e lds have been comi ng 

together to makc such systems poss ible. The " build ing blocks" of the convergent 

technologies and , tandard, that are available to create EDD software app lications are 

electron ic document conversion and generation, storage techno logies, commun ication 

tech nologies and standa rds. and hard copy production (IFLA, 1995) : 

2.6.1 ELECTRONIC DOCUMENT CONVERSION AND GENERA TlON 

A maj or problc m in shining hom de li very of paper docume nts to electronic documents is 

the ex tensive body or print matcria ls that libraries have co ll ected that must be converted 

into e lectroni c ro rm . Scanning and optica l character recognitio n (OCR) technologies that 

automatically put mater ia ls into e lectronic format can help speed the conversion process. 

Altho ugh the above technolog ies enable to convert ex isting paper documents into 

elec tron ic fo rm . there is 3n increas ing trend to generate doc uments in electronic format. 

Thi s wi ll be true du ring a ll stages of their deve lopment, fro m init ial creation on word 

processors . through edi ting. to final typesetti ng on screen d isplay. Comp uter text editors 

and wo rd processo rs or I'a rying degrees of sophi sticati on have la rge ly been used for 
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producing ra ir co pi es o r manuscript documents; non-textual documents such as graphics, 

illustrations and maps. w hi ch are increasingly origi nated by electronic means. 

After the document s has been d igiti zed or generated electronica ll y storage technology is 

important lo r the purpose 01' storage . Storage technolog ies cou ld be optical sto rage 

technologies or magncti c sto rage technolog ies. Optical storage techno logies have certain 

adva ntages over magnetic sto rage technologies. The most notable advantages of it 

include: 

• greater storage density; 

• less sensiti vity to e lectromagnetic fields; 

• less susceptibility to physical damage in the read write de vice; 

• easy loading and removal. 

For these reasons. opti ca l di sc storage merits the considerati on as a mass storage medium 

for e lectroni c document del i ve ry. 

The o ther techno logies that are important in EDDS are commun ication technology and 

standards . A number 01' communications technologies and standards are emerging that 

supports the d ig ita l transmi ss ion o f electronic documents. Data communication 

technologi es that are avai labl e to trans fer e lectronic documents range from simple 

facsim il e. which cO ll1b ines image scanning technology with data communication 

technology. to more compli cated network techno logies that can support sophisticated 

EDD appl ications. includ ing state -o f~ the arl, high-bandwidth Fibber Di strib uted Data 

Interface (F DD I). Wide-area Network (WAN) teciUlo log ies, and communications 

infrastructures such as rcsearch cO l11pu ter networks (IFLA, 1995). 
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2.6.2 APPLICATION PROTOCOLS AVAILABLE FOR DOCUMENT DELIVERY 

The two prOiocol suites or parti cul ar illlerest are Transmiss ion Control Protocol /Intern et 

Protocol (TC P/ II») a mature and wide ly implemented suite that is considered to be the de 

facto standa rd and the Open System Interconnection (OSJ) a suite of protoco l standards 

that will all ow the computers of diffe rent manufactures to communicate with each other 

and share resources. While most institutions have endorsed Tep/IP the protocol suite and 

have stated an intenti on to integrate to it. 

TCP/ II' - is initialh dcveloped for th e U.S. Defense Advanced Research Agency from the 

mid 1970· s. It is toda y thc most widely used set of standardized, vendor independent 

protoco ls. TCP/ IP supports comm unicati ons among more hosts and different data links 

than does any o th er protoco l suite. It can be carried over Ethernet Optica l Fibber Links, 

DECNET, X.25 nctwork s. satellite links, and hi gh-speed telephone lines. TC P/\P is also 

the bas is of the largest wo rld -wide netwo rk (the In ternet) , includes Simple Mail Trans fer 

Protocol (SMTP) and File Transfer Protoco l (FTP). 

SMTP- is th e TC P/ I I' protocol for e lectron ic mail. This defines an envelope to be used in 

deli vering mai l messagcs. together wi th commands and conventions for performing the 

deli very it uses a simple mail form at. The basic format uses a set of headers, contain ing 

data such as sende r' s na mc. recipient's name, subj ect and date, and a body that contains 

the text of thc messagc. 

FTP- is the TC P/ I r File T rans fe r Protocol based on peer-to-peer interact ions between a 

loca l and a remote host. It supports: 

• the translCr or Ii les 



• the trans lcr 01' only complete fil es 

• a typt" or lil e struc ture:. bi nary fil es. ASC II text fi les, EBCD IC tex t fi les . and 

"paged" Ii les 

ILL Protoco l is an Int erl ibrary Loan (ILL) protocol avail ab le fo r resource sharing 

mechani sm in exchanging books and peri odi cal s among instituti ons. The ILL protoco l is 

a compute r communications standard based upon the OS I reference Model for 

excha ngi ng ILL messagcs such as borrow requests, indicat ions of receipt and return of 

borrowed ite ms. renewal requests. notifi cati ons of lost items, and cancellation of 

requests. 

The fu nda me ntal benelit of the ILL protoco l is that it a llows ILL systems to communicate 

with each other regardl ess o f the des ign of the ILL so ft ware, the hardware used to ru n the 

system, o r the commu nications services selected to transmit the ILL protoco l messages 

(Turner. 1997). A second bene fit is that the standardized structure and content of the 

protocol eS18blishcd a foundat ion upon which to build a variety of compatible ILL 

systems and se rvices. A third beneli t is the improvement of transaction contro l and 

tracking. Fu rther more. the tra nsact ion messages can be used to generate stati stics on ILL 

message tranie sen 'icc prov ision and other management concerns. 

2.7 INTELLECTUAL PROPERTY RIGHTS 

One of the major issues in electron ic document deli very is that of inte ll ectual property 

ri ghts ( IFLA. 1995 ) such as patents, trade secrets. Copyright has no t kept pace with rapid 

advances in in forma tion technology : bas ic assumptions that were true in a paper based 

environment are no longer true in an e lectronic environme nt of particular interest of 



librari es are those inte ll ec tu al properly laws protecting original works of authorship 

kno\vn as copyri ght taws. 

The issue of copyr ight in the electronic enviroIUllent tS extremely complex and 

mul tifaceted , Histor icall y, copyri gh t was based on the prem ise that individuals should be 

compensated lill" their labor that authors, art ists, scienti sts, and other creators 0[' 

intell ectua l "prope rt y" shoul d be protected li'om the unauthorized copying of their work 

(Miller and Blu lllenthaL 1986), 

With the ad ve nt ol' modern information technologies, controlled copies is no longer valid , 

The prob lem or Illoni toring and controlling copies becomes even more acute, and the 

appl icati on of current copyri ght is more problematic because of electron ic and digital 

technologies such '1S personal computers, optical storage technology, and computer 

networks, In elect roni c ciocumcnt delivery system millions of copies of a work may be 

accessed and copied by millions of users, The potential for mU lti ple users to 

simu ltaneously access and make their own copies of documents wi ll make the appl ication 

of copyri gh t law cxtreme ly di fft cult (Lynch, 1991), There are a number of most 

important issues regarding copyright and electronic document delivery, 

Fair Usc principle also ex tends to electronic information, This should be done in order to 

maintain the current role of the library "as distributor of information without charge to 

the public" (Duggan, 1994:~4) and to maintain the free flo w of information fo r 

scholarship, research, anci ed uca tion , 
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Librar ies may also ex ~rci sc fair use rights for their own benefit, j ust as individuals might, 

for example. to make a copy for the library co llection of a work that is unattainable 

through normal channels. Arguab ly a library might even be able to bui ld a special 

collec tion, at least partia ll y through copies made pursuant to the fair use statute in those 

cases where access to ori ginal works is li mited 

Genera lly. it wo uld be permissible to make a copy of the rare book as an exercise of the 

librari es right of fair usc. 

A number of so lutions have been proposed to deal with the inadequacy of copyright law 

in the current elec tronic environment. rangi ng from the complete overhaul of the 

copyr ight sys tem to charging roya lt ies for documents on a per use basis. Some of these 

so lu tions. de rived from and fou nd in greater detai l in Oakley ( 1991), li sted below. 

• Amend current copyri ght· laws 

• Overall rev ision of the copyright act 

• Design a sui generis copyright law 

• Inc reased reliance upon compul sory li cences 

2.8 ELECTRONIC DOCUMENT DELIVERY PROJECTS AND TRENDS 

Some of the trends incDDS (Blinco, 1996)are: 

• Deli very of elect roni c version of requested document to an end user desktop 

• Development of an integrated EDD system that allows end user dri ven discovery of 

hold ings. ordering and electronic supply. In thi s line there are many projects and 

initiatives including I: ODI S ( 1: lectronic Document Delivery- the integrated so lution) , 
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the .IEDDS ( .I oint Liectl'Onic Docuillent Delivery Software), SEREN (Shari ng of 

Educational Resources in an Electronic Network in Wales) 

• Developillent of MIME based docuillent deli very project. 

There are a nUlllber of successful electronic docuillent del ivery projects launched in the 

worl d. ICOI example. the REDO (an electronic document delivery model for Australia) , 

LAM DA (London-Manchester Document Access) projects are the most successful ones 

to be ment ioncd. Howeve r. SOllle of these projects have limi tations. For instance, RLG's 

Ari el so l"hvarc is des igned to work on PCs connected to local area network that has in 

turn has a dircc t hi gh speed connection to the Internet; RLG does no recommend using 

Aeri al over low speed or dial-up connect ion to the In ternet, because even though Ariel 

document fil es are comp ressed. they can take a comparatively long time to transfer over a 

slow network . 

REDD (http: //I311.102.42.l83lreddlook/vala.htm) is an electronic document deli very 

system which uses n World Wide Web (WWW) browser, Multipu rpose Internet Mail 

Extension (MIME) and eilla il to request and send documents via the Internet. It is a co­

operative projec t Il l' Cirirfith Uni versity. Queensland University of Technology and the 

Uni ve rsity of Queensland libraries which was made poss ible through financ ial ass istance 

from a Research Infrastructure (Equipment and Faci li ties) grant from the Commonweal th 

Depart ment of Employment. Education. and Training. 
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The major aim 01' REDD was to deve lop and implement electronic technologies to 

enabl e rapi d requesl. scann ing (converti ng to digital image) and electronic deli very of 

material s via Australian I\cademic Research Network (AARNet) I Internet. 

EDD uses Netscape and Common Gateway Interface (CGI) programs to request and 

suppl y scanned images tll the part icipat ing interl ibrary loan sections, with the potential to 

send scanned images to users' workstations, 

The email containing the request is delivered to the email directory of the supplying 

library, These requests can be printed out and taken to the shelves for retr ieva l. Then the 

items are scanneci and an image fi le is created, Once the item scanning is over, a 

background process takes the origi nal message and adds it to the fi le name of the scanned 

image in I-ITML li)rmal. The return address is read from the message and the reply is 

emailed back to the req uesting library, 

The requesting library views the HTM L-ised email message through its browser, and 

selects the link to the image wh ich will launch the appropri ate viewer for that image, This 

can then be pr inted oul. As a housekeeping measure, a background process monitors the 

access log f'or the process anci deletcs image fi les that have been accessed, 

LAMDA (hllp ://wlVw, ucl.ae, uk/library/lamdaisconul.html) was approved by FIGIT 

(Fo llett Im pl ementation Group on Inl''ormation Technology) in May 1995 , as part of the 

Electroni c Librari es (e L.i b), The ori gina l miss ion statement of the LAMDA Project was 
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"to set up thc co-operati \,e structu re to provide a document delivery serv ice to the users of 

academic librari es in London and Manchester. Each city has li braries with substantial 

holdi ngs of boob and .journal s. and req uests of users from those libraries for journa l 

articles not ava il ab le in the 'home' library will be routed first to the other li braries in the 

city, then to librari es in the second city (London or Manchester) and if no location is 

fo und in either ci ty. on to the British Library Document Supply Center. Whenever 

possib le delive r\' will be by electronic means over the academic network , offering users a 

fast high-qua lity se rvice." 

In October 1995 the project went live between the nine supply libraries, and traffic has 

inc reased steadil y. OI'I~the-shclr hardware and software has been used. The software is 

the wel l establ ished Ari el lor Windows, a document transmission system developed by 

RLG (Research Librari es Group) in the United States as a so lution to fast interlending 

between remote lihraries. The day-to-day LAMDA proced ures are carried out by ILL 

stafTi n each Supply I.ib rary. 

A typica l LAM D/\ wo rkstati on compri ses a scanner, a laser printer and Pc. Since 

October 1995 1,/\ ivIDA has grown from a successful proj ect and is moving towards a 

commercial se rvice with long term aims. The LAMDA service is fast, efficient and easy 

to use . The aim is to provide a requester with a reply within 48 hours of a request being 

sent to the suppl y li brary. Experience has shown that the staff involved enjoy using the 

service and arc sa ti s li ed with the qua li ty or the de li very. 

EDDIS (h t tp//m"". U kon I.ac. uklservicesel i b/proj ects/edds/) electron ic document 

deli ve ry-thc integrated solution (ED DIS) aims to produce an integrated, end user dr iven 
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identi tlca ti on. holdings discovery, ordering and electronic supply service for the non 

returnable items (typically journa l articles) which could be used by al l UK higher 

education institutions. The req uest mechani sm will include facili ty to order returnab le 

items (typ icall y h(loks) and be capab le of hand ling the deli very of all types of item by 

trad itional as we ll as elect roni c means. The mai n module will avai lab le either together or 

separately. to suit the parti cul ar needs of purchasing institutions. 

o bibliographic sea rch services ( with the ab ility to se lect items from search results) 

o holdings information for the se lected items ( including user-entered items bypass ing 

bibliograph ic search) potent ially giv ing the user choice of supplier, delivery method 

(including electroni c transmission) cost 

o order genera t inn and progress check i ng. 

o a full y network illleri11cing with wide range of existing databases and document 

supp l y se rvices 

o an accoun ts management system capable of handling all basic types of payments fo r 

doc Liments. inc ludi ng copy ri ght clearance fees if necessary, as well as internal 

accounting procedures. 

o a report generati(ln sys tems giving both tinanc ial and usage informat ion as an aide to 

more e ffect ive serv ice and co ll ection management 

RLG A RIEL is dcveloped by research library Group (RLG). The Arial system is designed 

to deliver scanned . rather than faxed, images of documents over the Internet, as well as 

other computer networks. Also known as doc Li ment transmission workstation, the system 
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consists o ran IB M AT (o r compatible) as a central processor, an J-IP scan jet plus scanner 

for the production or high quality images (300 dpi) and HP laser Jet IV Printer to produce 

output bound paper (M ichalko . .J. and Haeger. John 1994) 

Ariel can be used in I LI . departments and other document supply center as a rapid and 

convenient lo rm 01' "on-the- Il l" electronic document de li very the simultaneous and 

transmiss ion o r a document on del11and. The system can handle tex t, photos, charts, 

fo rmulae, and tables. as wel l as any other mate ria l that can be scanned. In operation, staff 

scan the reques ted documents which are then compressed by the system and stored for 

transl11i ss ion over "co l11 puter network. At the receiving end, a microcomputer accepts the 

image and makes a lase r qua lity printout on bound paper. Currently, Ariel runs on 

Ethernet and Internet. with Token Ring connecti vity on the horizon. 

Advantages o f the Ari el wo rkstation incl ude the: 

• Production or images of much greater resolution than fax 

• I)roduction or output on regular bound paper 

• Use 01' otf-the-shelr ha rdware 

• Availab ility of the workstation fo r other uses word process ing desktop 

publi shing. scann ing printing when not used as a transl11i ss ion workstation. 

• Ability to scan documents di rect ly without the need to first photocopy the 

ori ginal. 

• Abi li ty to usc the Internet. a hi gh-interconnected computer network, that 

currentl " docs not incur direct charges to the user. 

• Capabili ty lor fast printi ng enab led by the PC/pri nter inte rface. 
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CHAPTER THREE 

FINDINGS AND DISCUSSIONS OF THE CURRENT STATUS OF 
ACADEMIC LIBRARIES IN ETHIOPIA 

3.0 INTRODUCTION 

To understand the need l'or effi cient systems supporting document de li very through 

elect roni c means. it is importan t to investigate the current status of academic libraries in 

Ethiopia with respect to docu l11ent delive ry services as one of a resource sharing means 

and their problel11s. 

Th is chapte r provides the su rvey results. their interpretation, problems and summaries. 

At end the rcquirel11cnts oj't hc proposed docul11ent deli very system are presented. 

The survey is cond ucted using da ta gathering instruments such as questionnaire, 

interviews and observa tions. The questionnaire (appendix one) contains fi ve major 

sections conta ining related and interde pendent questions. These are general 

informat ion. Ii bmry resou rccs and computer faci lities, information services, 

inte rli brary loan/docu l11 en t de live ry se rvices, and information resource sharing and 

cooperation. 

3.1 PRESENTA TlON OF SURVEY RESUL TS 

All govern l11 ent owned institu tions under the supervision oflhe Ministry of Education 

were considered as the population of the study. There are 18 academic institutions in 

the co un try o l'which the two are uni versities and others are colleges and institutes. All 

of them havc reported to have I ibraries. These I ibrari es are considered an integral parts 
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of the insti tutions and rellect the goals and objecti ves of their parent institutions; with 

major objective 01' suppo rti ng the teaching, learning and research activities of the 

parent institutions. The pol icies governing the development and use of each academic 

library are prov ided by the pa rent insti tutions. Libraries are organized under the 

supervision of' ass istant deans 01' collageslinstitutiol1s or academic vice presidents of 

un iversit ies (the case or /\ddis Ababa Uni versity and Alamaya Agricu ltural 

Un iversit y). 

Some institut ions ha ve more than one libra ry and they are taken as one in thi s survey. 

The Addis Ababa Univers ity li brary system has seven branch libraries serving 

diffe ren t co llegcs and facu lti es in the capital also taken as one. However, another unit 

of the university, the Faculty of Veterinary Medicine, with its own library which is 

some 45-k m south east or Addis Ababa is not part of the university library system and 

thus it was taken independen tl y in the survey 

The questi onnaire was di st rihuted to informa ti on professionals or senior assistants 

worki ng in academic lib raries through out the country. Out of 19 questiOimaires 

distributed, 17(89.5 %) were returned. I-Ience, the survey result is presented and 

di scussed for the 17 librari es. The two institutions (Di lla College of Education & 

Health Sci ence and .I illllll<l College of Agriculture libraries) did not return their 

response and hence they were not inc luded in the survey. 

Libraries included in the survey are: 

• Addi s Ababa lI ni H;rsity 

• Addi s Ababa COlllmcrcial Co ll ege 
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• Alemaya !\gri cullu ral Uni ve rsity 

• Ambo College ol' Agri culture 

• Arba Mi neh Water Technology Institute 

• Awsa Co ll cge "I' Agriculture 

• Bahir Dar Teac hers Coll ege 

• Bahi r Dar Poly Technique Institute 

• Ethiopian Civil Service Co llege 

• Gondar Co ll cge or Medical Sciences 

• Ji mma Inst itute or Hea lth Sc iences 

• Kotebe Coll ege ol' Teachers Education 

• Meke lle Business Co llege 

• Mekelle Uni ve rsity Col lege 

• Nazareth Technica l co ll ege 

• Wondo Gent Co llege ofTorestry 

• Faculty of Veterinary Med icine 

3,1,1 GENERAL INFORMA liON 

When asked to indicate the maj or academic Programs or field of studies, 17 

inst itutions answered as shown in Table 3-1, However, respondents indicated more 

than one fi el d or st udies at a time hence making the total number of institutions more 

than 17 and consequentl y percentage is greater than 100 %, The programs are 

presented in a comprehensive manner by broad fie ld of studies, 

34 



Table 3- 1 Field of studies by Institutions 

FIELD OF STU DI[S INSTITUTIONS % 
Techno logy ( Civ il. Elec tri ca l. Mechani cal etc. ,) 7 47.2 

Agricu ltural Sciences (A nimal. Plant, so il. 7 47.2 
forestry Sciences e tc .. ) 
Social Sciences (Geography. I listory etc .. ) 6 35.3 

Natural Sciences ( Biology. Ph ys ics, Chemistry, 6 35.3 
Mathemat ics etc .. ) 
Business and Economics ( Business, bank ing, 5 29.4 
Management. Economics. Acco unting etc ., ) 
Languages ( Englis h. Amharic. literature. 

, 
17.6 ~ 

lingu isti cs e tc.,) 
Education 

, 
17.6 ~ 

Law 2 11 .8 

The num ber of stair members work ing in the libraries is presented in Table 3-2 . The 

li st di splays Proi'essional (\3SC/ \3A, MA/MSC or Ph.D. in Library/ Information 

Science). Tech ni cal (Diploma in Library/informat ion Science), Non professional (12'h 

grade com plete) and Others (working in libraries such as Janitors, Secretaries Etc. ,) 
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Table 3-2 Number of Ubrary Slaff 

Library Number of Staff Members 
A B c D Total 

Addis Ababa Uni vcrsil: 21 9 114 27 171 

Addis Ababa COllllllercia l col lege 3 - 13 16 

Alcmaya Ao ricultural Uni versit y o . 2 4 22 5 33 

Ambo College or Agricultu re.:: - I 7 - 8 

Awasa Co ll ege of Agriculture I I 12 4 18 

Arba Minch Water Techn ology Institute 2 I 14 - 17 

Bahir Dar Teachers College 2 2 16 4 24 

Bahir Dar Poly Technique Insti tute - 4 12 5 21 

Ethiopian Civi l Service Colil.:ge 2 3 16 - 21 

GondaI' Co llege or Medica l Sciences 2 - 16 - 18 

Jit1111la In stitute or llei:llth Sc iences 2 3 39 - 43 

Kotebe College or Teachers Ecl ucCH ion 2 5 17 3 27 

Mekelle Business Co llege 2 I 9 I 13 

Mekell c U ni versi ty Co llege I - 18- 4 23 

Nazareth Tcchnicrli co llege I 3 12 I 17 

Wondo gent Co llege or Foreslry - 3 12 I 17 

Facu hy or veterinar) Medicine I I 10 I 13 

A- Profe SSIOnal B- Techlllcal C= Non professIonal 0 = Others 

When asked to indicate any statf with computer ski ll, 17 li braries answered thi s 

question as shown ill Ta hle 3-.1 . 

Table 3-3 Libraries' staff hav ing computer sk ill 

Skill Libraries % 

COlllpuler skill 15 88.2 
No COlllputer skill 2 11.8 
Total 17 100 

36 



3.1.2 INFORMATION RESOURCES 
When asked to indi cate the hold ings of libraries, respondents response is summari zed 
in Table 3-4. 

Table 3·4 Library Hold ings 

Library I iold ings in volume 

Books/ Back Other Total 
l11ollogr serials dOClll11 C 

aph nls 

Addis Ababa Universi ty 402.649 22,000 69,22 5 493 ,874 

Addis Ababa COlll l1l CrCiCll Col lege 45.000 55,000 10,050 11 0,050 

Ambo Co ll ege of Agricli llUl"C 15,326 2,000 1,200 18,526 

Alcl11aya Agricultura l Uni versity 45,759 14,2 87 34,000 94 ,046 

Arba Minch WaleI' Tec hll ology 17 ,000 10,000 2,200 29,200 

ar TCClchers Co llege 67,000 10,088 10,500 87, 138 

Bah ir Dar Poly Tech nique InslillHc 52.000 2,000 53 54,053 

Ethiopian C ivil Service Co llege 17,000 1,000 600 18,600 

Gondar College or Medical Sciences 30,000 7,200 5,000 42,200 

JimanHI Institute of Health Sciences 55,000 13,000 11 , 100 79, 100 

Kotebe Co llege of Teachers Education 37.568 1,609 94 5 40, 122 

Mekel le Business Colkgl' 18.000 2,000 12 20,012 

Mekelle U lli vcrsil) Co llege 14.000 7.500 200 2 1.700 

Nazareth Technic,d collL'gc.:' 29.000 724 2 1,085 50,809 

Wando gen t Coll ege or Forestry 10,000 300 120 10,420 

Faculty of vclerin ar) Medicine 15,000 5,000 3,300 23,300 

Curl' 
enl 
seria 
I 
titles 
436 

20 

6 

103 

5 

34 

4 

100 

28 

25 

8 

16 

34 

16 
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When asked ifth ~ instituti on have local ly produced scholarl y publication, 58.8%( 10) sa id 

"yes" and 41. 2% (7) said "no". When respondents who said" yes" were asked to indicate 

their titl es, frequencies and starl ing date, the response is presented in table 3-5. 
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Table 3-5 Locally Publi shed Scholarl y journal s 

Title Publisher Date of Frq . 
first Per 
Issue year 

Journal of Lan guage studies(JOLS) KOlebe co llege of teachers -- 2 
Edic3110 11 

Ethiopian Medic,]] .Illumed Eth iopian Medical Doctor's 1962 4 
Associat ion 

Journal of Eth iopian SlUdies Addis Ababa Un iversity- IES 1963 2 
Journal of Ethiopian Law Addis Ababa University- 1964 I 

Faculty of Law 
ZEDE(Joumal of Ethiopian Eth iopian Assoc iation of 1965 I 
Associat ion of Engineers and Eng ineers &A rchitects 
Architects) 
Eth iop ian Journal or r::ducatioll Add is Ababa University-Dep. 1967 2 

Of Education 

Eth iopian Journa l or Deve lopment Add is Ababa University-IDR 1974 2 
Research 
Ethiopian Pharillaceu tical JOLlrnal Assoc iation of Ethiopian 1975 I 

Ph armac ists 
Ethiopian Journal of Agricultural In stitute of Agricu ltural 1978 2 
Sc ience Research 
SINET: An Ethiopiall JOllrtlCl] of Add is Ababa University- 1978 2 
Science Facu lty of Sc ience 
Ethiopian Journ al of Il ealth Ethiopia" Public Health 1984 2 
deve lopmelll Assoc iation 
East A fri can Social Science OSSREA-Organization for 1985 2 
Rese<l rch Review Soc ial Sc ience Research in 

Eastern Africa 
Bulletin of the Chemical society of Chemical Society of Ethiopia 1987 2 
Eth iop ia 
Ethi opi an Journal of l!ealth Ji 111l11a In sti tute of Health 1990 2 
Sc iences Sc iences 
Water: Ethiopian .Iourn:ll of Wilter Sci..:nce Arballlinch Water Technology Institute 1997 2 
and Tcc l ll1olog~ 

Resea rch bul letin oCt ile Gonder Gonder Co llege of medi ca l 1998 2 
college of Medical Sciences Sciences 

When asked to indica te al location of budget for purchasing of books! Monographs and 

scholarl y journal s. 58 .8'1'0 ( 10) said, " they do not know their budget" , 11.8% (2) said" 

they know their budgel" and 29 .4% (5) said "they know their budget partia lly" . 

38 



Respondents were askcel to indicate the subscription rate of scholarl y journals for the 

last fi ve yea rs. 29.4%, (5) sa id "Decreased", 23.5% (4) said "increased" , and 58.8% 

(10) did not respond. 

When asked about the existence of any mechanism for obta in ing or access ing locall y 

published materia ls . 94. 1 % (16) said "yes" and 5.9% ( I) sa id "no". Table 3-6 

summari zes documcnt delive ry faciliti es currently in use. Respondents were allowed 

to chose more than one delivery mechanisms as a result, the tota l number of frequency 

(# Instituti ons) is greater than 17 and percentage is also greater than 100 %. 

Table 3·6 Delivery mechan isms in li se for locally publ ished Materials 

Mechan ism Institutions % 
Postal se rvice 17 100 
I J1 person II 68.8 
[-ma il 2 12.5 
Others 2 12.5 

One thing to be no teci here is the no n-existence of electronic fu ll tex t journals 

del ivered by all the 17 insti tutions. 

3.1 .3 COMPUTER FACILITIES & OTHER EQUIPMENT 

As table 3-7 ind icates. except Ambo College of Agriculture li brary all them have 

computers. Table 3-7 shows summary or respondents. 
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Table 3-7 Computers and Other Equipm ent 

Li brary item Descri ption 
Computer Qty Printer QTY Copier Scan ner 

Ad d is A baba Uni vers ity IBM.I-II), HELL. NCR COMPAQ. 21 Desk .Iet ::;20. I::P5011 to- 1170. 12 2 Ta IIIP Scali 

A'rS.T( I HI\' compa tib le), Intd based Epson- 21 70 Trill1ph .Jet 2(' , I III) 

processors I'J I\I H. I 61\' " .321\1 U .. ~abo\'(·. Oos HI' Hugged wrill' r . III' la s t".- .kl Adl(T 7 St' ll n .k! -I e 
& \\'indO\\ s upcrat ing Sy s tl' IU I\ ", H I) la s!.'!" .l ei " Adll-r 1 

Can on 

.'\ ddi ~ Ah,lha Co llege o r DEI.. CO\IP.\ Q 16 & 32 ~1H R\ ~ I 2 Epso ll - I.Q t 1711 & 21711 2 
CUlllllll.:rr.:r.: 
, \Illb(l C(llkgc (, j" 

I\ g.rku llll l"r.: 

I\ k llla ~ <1 \ grictll l lra l \II CHO' . . \ (,(,EH , i\l ~· Il'\ . ·PIB R\ \1. 3 EP50 ll, I.a st'!" ,Il'l 6 1. 2 1 II r a \ ~ 
11ni\ cr~i l ~ 32 i\lB It\ \1 \\' i nd() \\' ~ 3. 1 ... f\; 9 ~ dtll ~ 

Arba I\ l il1cl1 Waler 1.\ (' 1::1{ 32 ,\113 R.-\ I\' 1 I [PSO;\" I canon I lip SC:III 
l\;chl1(Jl\lg~ IlhtiltllL' 

,.\\\a:-.<I Cll lkg.o: of 2 [pSOII . LaSl'" ,11'1 61. 2 2 C \ '\'0'\ . 
Agricult ure 1 Xl' ro~ 
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In an attempt to gc t in formation abo ut the use of these computers, the researcher has 

asked 16 institutions who have computers, and the summary is shown in table 3-8. 

Since respondents lVe re allowed to indicate more than one type of purpose at a time 

the number of libraries and percentage is greeter than 16 and 100% respectively .. 

Tab le 3 ~8 Purposes of computer use 

Purpose Libraries % 

Word Process ing 16 94. 11 

Bibli ographic ILibrary c1ata Bases 14 87.5 

CD-ROM search 9 56. 3 

On line search 8 50.0 

E-mai l 8 50.0 

Financinl services 2 12.5 

Others 2 12.5 

With regarc1to Intcl'11ct connec tion the result is summariezed under tab le 3-9.below. 

Tabl e 3-9 Internet Connectivity 

Con nec ti vity libraries % 

Intcl'11e t II 64.7 

No Inte rnet 6 35 .3 

17 100.0 
Total 
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Those who said tllel hal'e Internet connecti vity were asked the purpose of use, 64.7% 

( I I) said the\' are using the In ternet l'o r e-mail , li terature search, sometimes for 

selec ti on and orderi ng 0 1' materi als. Those without connecti vity were asked whether 

they have plan to subscribe to the In ternet se rvices all of them responcled positi vely. 

3.1.4 INFORMATION SERVICES 
The librari es we re asked to indicate the major area of services that they provide to 

their clients. the summary o f their response is presented in table 3- 10. 

Tab le 3-1 0 Services provided 

Services Libraries % 
Referral 17 100 
Read ing allCl loan 17 100 
CD-ROf\11 search 10 58. 8 
Reprography ( photocopy) 9 52 .9 
Inter lib rary loan 7 41.2 
Currenl 3\·vareness 7 41.2 
Docllment del i ve ry 7 4 1.2 
E-mail 6 35.3 
Literature searc h on the In ternet 5 29.4 
SOl I 5. 1 
Other 2 11.8 

When asked the type of bibliographic services do the li brari es provide, all li braries 

responded as shown in tab le 3-1 I. Respondents were allowed to ti ck more than one 

alternatives if thel' li nd it applicable. as a consequence tota l num ber of respondents 

and percentage is grea ter than 17 and 100% respecti ve ly. 

Tab le 3- 11 Bibli ograph ic Tools 

Bibliographic Tools Libraries % 
Traditional Card cata logue 17 100 

CD-ROM Search 10 58.8 

Manual indexes & Abstrads " 17.6 J 

Local1\' Mounted Cita tion " 17.6 J 
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Those who said the\' ha ve [nternet connecti vity were asked the purpose of use, 64.7% 

( [ [) said they arc using the [ntcrnet ror e-mai [, literature search , sometimes for 

selecti on and ordering 0 [' mate ri als, Those wi thout connecti vity were asked whether 

they have plan to subscribe to the Internet services all of them responded positively, 

3,1.4 INFORMATION SERVICES 
The librari es were asked to indicate the major area of services that they provide to 

their cl ients. the sUl11lll ary of thei r response is presented in table 3- 10, 

Table 3- 10 Services provided 

Sc.-v iecs Libraries % 
Refe rral 17 100 
Readi ng and loan 17 100 
CD-ROM search 10 5S,S 
Reprograp[w ( photocopy) 9 52,9 
Inter library loan 7 41.2 
Current m·vareness 7 41.2 
Docu ment deli very 7 41.2 
E-Illai I 6 35.3 
Litera ture search on the Internet 5 29.4 
SD[ 1 5. 1 
Other 2 11.S 

When askeel the type or bibli ographic services do the li brari es provide, all librari es 

responded as shown in tab le 3-11 . Respondents were allowed to tick more than one 

alternati ves ir the\ li nd it app licable, as a consequence tota l number of respondents 

ancl pe rcentage is greater than 17 ancl [00% respecti ve ly, 

Table 3-1 1 Bibl iographic Too ls 

Bibliographi c Tools Libraries % 
Tradit iona[ Card catalogue 17 100 
CD-ROM Search 10 5S.S 

Manual indexes & Abstracts 
, 17,6 J 

Locally Mounted Citation 
, 17,6 J 
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To the question posed as to whether they have started automat ion in their libraries, 
47. 1% (8) of the respo ndents sa id "yes" and 52.9% (9) said "no". Those who said 
'"yes" were asked . 10 indicate the functions automated, fo r which 9 libraries answered 
as shown inlable 3- 11. 

Tab le 3- 1]: Automation by fun ctions 

Functi ons Librar ies % 

Catalogi ng 6 66.7 

Circulation Contro l 0 00 0 ) .. LLJ 

Ordering & Acqui sition I I 1. 1 

Ser ial C011\rol I I 1.1 

Reports & Stati stics I I 1.1 

3.1.5 INTER LIBRARY LOANI DOCUMENT DELIVERY SERVICES 

To the ques tion I(lr\varded as to whether they have resource sharing cooperation 

among themselves. the responses are shown In table 3- 13-3.17. Since respondents 

have se lected more than one type of area of cooperat ion, the tOlal number of 

institut ions and percentage becomes greate r than 17 & 100 %respect ively. 

Table 3-1 3 Area of Co-operation for resource sharing 
Area 01' Cooperation % 

r nsti tutions 
Interl i brary loan/Document Del ivery 13 76.5 
Staff Ed ucation & Trai ning 8 47. 1 

.Ioi nl research & development 2 11.8 
Exchange of Access ion list 2 11.8 
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When asked about the lib rar ies li'om whi ch interlibrary loan or document del ivery 

service is ob taincd ind icating the major sources of documents fo r interlibrary loan or 

document deli ve r) se rvices. 13 Librari es responded. Out of which 69.2 % (9) said " 

libraries" and 53.X '}'c, (7) said" Document supply Centers such as the British Library 

Document Supp ly Ccnter (BLDSC). 

Further. the thirteen libraries pract icing interlibrary loan and document delivery 

services were asked to indicate users of interlibrary loan or document deli very 

se rvices, and all ol' them reported that they were academic staff. Five li braries said that 

they provided l'or undergraduate students. Addis Ababa University and Alamaya 

University 01' Agric ulture ha ve provided to postgraduate students and academ ic staff 

on ly. 

The methods or request and supplying mechanism fo r document delivery or inter 

library loan fo r the 13 librari es is shown in table 3-14. 

Table 3-1 4 Docu ment de livery method 
Method of Req ues t Institutions % 

[,os tal se rvices II 84.6 

In Person 10 76.9 

Tc lephone 6 46.2 

E- Ill ai I 4 30 .8 

['ax I 7.7 
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Table 3-1 5 is SUllllnar)' 01' responses with regard to the ti me it wil l take for a document 

to reach the users 

T able 3-1 5 Duration of Rece iving documents 

Dural ion F req uency % 
I Month 6 46.2 
More than I Month 5 38.5 
R-1 5 Days I 7.7 
1- 7 Days 1 7.7 
Total 13 100. 1 

When asked whe ther I ibraries have resource sharing & cooperation with other 

institutions. 94.1 'X) ( 16) said" yes" and 5.9 %(1) said " No". 

16 librari es indicate the Ill ajo r areas of cooperation answered this questions as shown 

in the tab le 3-16. Since respondents were allowed to tick more than one alternative at a 

time the total nU l11ber o f' respondents and percentage is greater than 17 and 100% 

respecti ve l y. 

Table 3-16 Area of co-operation for resource sharing 

Arca of Cooperation Libraries invo lved % 

Interlib rary loan/ docul11ent 13 81.25 
de li ve ry 

Sta ll education and training 8 50.0 

Join t research and 2 12.5 
de velop l11 ent 

Exchange of Access ion Li st 2 12.5 
and Table 01' content of 
Journal 
Experience shar ing 1 6.25 
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Among the 17 libra ries. 88.2% ( 15) library staff have computer skill (table 3-3). 

Therefore. if the proposed EDD system was to be implemented, there would be no 

problem si nce a good Ilum ber of the libraries have staff already with computer 

technology sk il l. Therefore. the proposed system will be implemented successfu lly. 

3.2.3 LIBRARY HOLDINGS 

The survey revealed that library ho ldi ngs in many of the academic libraries is very few 

and most of the collec ti ons are out dated. For instance, at Add is Ababa University 

library, we can understand from the previous study results that the percentage of books 

pub li shed arier 1990 was on ly 0.4% (Addi s Ababa uni versity, 1996). The study al so 

ind icated that the number of journals regularl y received in the 1990s is lower than in 

the 1980s. Table 3-4 indica tes the num bers of current scholarly journals subscribed by 

each instit ution. These arc few in number and some of them are not regularl y 

subscri bed. 

With regard to indigcnous pu bl icat ions all institutions have produced bulletins and 

newsletters. Addis Ababa Unive rsity. Jimma institute of Health sc iences, Kotebe 

college of teachers educat ion. and Gonder co llege of medical sciences regularl y 

produce scholar ly journals. All others shown in table 3-5 are the output of profess ional 

assoc iations and soc ieties ill the country. The survey al so reveals that most of the 

institutions ha ve used pos tal system as a deli very mechanism of loca lly published 

materials (table 3-6) Although 68. 8% ( II ) of librari es used on site visit fo r requesting 

and suppl ying docu ments but through interviews with li brarians and on site 
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observations it lias con ti rmed that al l insti tutions heav ily used personal visit for 

indigenous publicat ions. It is also true for ILL services. 

Because 01· lack 01· mec han isms fo r identifying and locating documents as well as 

weak delive ry systems it was observed that researchers and students under utili ze these 

publications. Thi s suggests the need fo r other means of services that improve the 

access ibility and suppl y or documents. 

3.2 .4 SERVICES PROVIDED 

In all academi c inst itution Libraries rererral and reading (on the spot and on loan) 

se rvices are the major runctions. Similar regulations on the use of materi al s for spot 

read ing and loan are cxereised: refe rence materials and journals are not ava ilab le for loan. 

In some cases. howcve r. stallmcmbers may borrow bound journals and some reserve 

books for overnight or a day. Most of the libraries in addition to the regular working 

hours are open du ring evening and weekends. 

Referral and querv services are usually ava ilable, fo rmall y and informa ll y. Current 

awareness services on current acq uisitions and other additions are practiced in the same 

way in al l lib raries. The major tool in identirying and locating library holdings is the 

traditional ca rd cata log. As has been indicated in tab le 3-10, 58.8% (10) li braries have 

al so provided sea rching on CD-ROM databases for bibl iographic information services. 

This service ex pands the access ibility of primary documents beyond the local holdings. 

41.2% (7) libraries utfer interlibrary loan and document de li very servIces. Interli brary 

loan is providcd l'or a ll catego ri es of users (S taff, students both undergraduate and 

postgradua tes). I )ocumcnt de li ve ry se rvIces IS allowed for Academic staff and 
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postgraduate StuciCIlI S. Some insti tutions al low such services for undergraduate students 

too. Document deli ve ry is cOllling from overseas, such as British Lending Library Supply 

Center (BLDSC) for which the Addis Ababa and Alamaya Agricutural University 

Libraries arc notahle examples. 

29 .4'Yc, (S)of (table ]- 10 ) the libraries have also carried out literature search services on 

the Internet fo r teac hers and postgraduate students. These libraries also provides an e­

mail services lor their sta ff and postgraduate students. 

Although not I'ully ci cveloped. Awassa College of Agriculture has started to provide 

se lect ive di sseminati on 01' informati on services for researchers. 

3.2.5 COMPUTER FACILITIES AND OTHER EQUIPMENT 

Except Ambo College 01' Agri culture library. other li braries have a minimum of one IBM 

compatible personal co mputer with 16 MI3 RAM and above. They are using Dos and 

Windows operatint,' system. The software used includes Microsoft office (Access, Word. 

Excel. Power point. and Outlook). Internet Explorer, and other types of database 

managemenl so f"t \\ arc. 

The computcrs arc heavil y L1sed for word process tng and some libraries use it for 

searching databases li'om CD-ROM. Very few libraries started to use for in-house 

database development and. inlo rmation retri eval services. 

As indicted in table 3-9. 64.7% ( II ) li brar ies have been connected to the Internet. 

Currently. li braries Li se Internet fo r the purpose of e-mai l, down loading and literature 
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searchi ng. Those libraries thm do not have Internet connect ion have plans to get the 

connecti vity in the nem I·uture . 

3.2.6 FINANCIAL RESOURCES 

The major fina ncial resourccs of libraries are their parent insti tutions. All academic 

institutions receive aid or donor supported project assistance for the major part of their 

acqui sition and some spec ific activities from overseas. 

Addi s Ababa lI ni ve rsil\ and Alemaya Un iversity of Agriculture clearly know their 

budget a ll ocated by thei r parent institu tions. However. in general . fi nancial resources for 

subscription of journal s and books are inadequate. As a result of thi s many of the librari es 

are fo rced to cancel subscriptions of scholarl y journals and maintain a constant number of 

books. Jou rnals '·'ere slagnan l. 58.8% ( 10) libraries are under the worst condi tion since 

they did not know clearly the budget allocated fo r the purchase of books or serials. 

To supplement the needs and req uirements of their users for journal arti cles, attempt has 

been made by sOllle insli tutions like Addi s Ababa University using document deli very 

se rvices fi'om ove rseas like BLDSe in UK where there is still problem to cover the cost 

of delivery services. 

3.2.7 INTERLIBRARY LOAN AND DOCUMENT DELIVER SERVICES 

An ILL transac ti on start s when a user determines that he or she needs an item that the 

home library can not supply li'om its own resources and asks for the items to be supplied 
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on interlibrary loan or documen t deli very services. The library assists users by making 

citations avai lable in bibliographies or by conducting searches for the user. 

The procedure It)!" the 11. 1, or Document deli very services is as foll ows. 

• The user iirst li ll s in a form that will be passed to the ILL unit or library in general. 

As fa r as the user is concerned. thi s is the end of the matter. After some time he or she 

is not ified that the item has arri ved. 

• Before an ac tual request can be submitted, the requesting library acting as 

intermediary Ill ust ve rify the accuracy of the citation and take steps to ensure 

copyri ght co mpliance in cases of photocopy article delivery. The li brary that puts the 

requests is responsible to ve rilY the accuracy of the references supplied by the user. 

• The stalT also checks a tile of previous photocopy requests. In the case of Addis 

Ababa University Ihi s is done using the index cards which were prepared for 

delivered an icles through its document delivery services. All these tasks have been 

searched in one or more paper fi les maintained by the library. These fil es are used: 

to corre late incoming items with the request that they fill ed; 

to correlate incom ing invo ices ( In the case of document deli very services of 

Addis Ababa uni ve rsity with BLOSe) and 

to ve ri ry Ihal Ihe items were received. 

Items are suppli ed by the suppl ied by the owner library as a phys ical item or as 

photocopy of al l or pan or a requested item. In the first case the item is intended to be 

returned when the loa n period is over; in the latter, the photocopy is not intended to be 
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returned. The item is norl11a lly delivered to the ILL unit or Library, where it is correlated 

with the use rs reques t. and li'ol11 where the user is notifi ed that the item is available. 

Interlibrary loan is pro vided for academic staff, postgraduate and undergraduate 

students in all "eadem ie librari es . However document del i very is allowed for specific 

type of users. Addi s Ababa Uni versity and Alamaya Agricultural University, for 

instance. a ll ow th e ir docume nt delivery services for academic staff and postgraduate 

students .. Mekelk Business co ll ege and Mekelle Uni ve rsity co llege allow the 

doculllent de li vc n ' sen 'ices lo r undergraduate students although it is not formally 

organ ized and we ll awarc o f it by their users. 

As has been indi cated in tab le 3- 10. 58.8 % ( 10) libraries provide CD-ROM services that 

enables users to identil ) ' documents that meet their need. When the document is not 

avai lable in the ir local li brary. use rs request the library to provide them either through 

interlibrary loan or document de li very se rvices. Due to rules and regulations ofl LL or a 

po li cy o f every library user may not get primary documents through such a system 

because j ourna ls. ra re hooks and books in demand are not allowed for loan. The only 

a lternati ve they h,,, 'c in such case is that of document deli very services . The present 

practi ce of document dc livery se rvices in academic institutions except Addis Ababa 

Un iversity is wca~ and unde r uti li zed. Addis Ababa Un ive rsity and A lamaya Agricultural 

University have lormal agreement wi th British Library Document Suppl y Center 

(BLDSC) for suppl y ing photocopy of documents using manual methods. The practice of 

ILL services are not strong except for Add is Ababa Un iversity although it started long 
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in fo rmat ion resource sharing through ILL and document deli very services among 

institu tions. Although th is has to be di scussed with decision makers of higher 

management leve ls. such strong enthusiasm and appreciation among participants is one 

important ground lo r the success ful deve lopment, implementation, and operation of 

electronic document deli very services within academic institutions. 

3.3 SUMMARY OF SURVEY RESUL TS 

From of the survcy results the ro llowing conclusions can be derived. 

• Academic institu tions ha ve carri ed out various levels of programs including 

postgraduatc degrecs. undergraduate degrees, and diplomas. With these programs 

va ri ous li clds o r studics have been conducted. Institu tions have common area of 

interest in sOllle liel"s or studies. 

• Libra ries in all academic insti tutions ha ve encountered scarcity of information 

profess ional s. Addis Ababa Uni versity is relatively in a better position in this regard . 

With the exccptions of two institutions namely Ambo college of agri culture and 

ArbaMinch lVater technology. all of them have a li brary staff familiar with computer 

and related technol ogies. 

• Holdings of librari es are few in number and outdated. The number of currentl y 

subscribed scholarl v journals are very fe w and some of them are not regularly 

subscribed as a resul t their issues are not complete. All institutions have characterized 

by scm·cit) o l· linance for subscript ions of journals and reference material s. Majoriti es 

of them are depending upon gifts of some donor agencies fo r acquisitions of books, 

journals and other docume nts fi·o lll overseas. Some parent institutions did not allocate 

budget for the pu rpose of subscriptions of journals and orderi ng of monographs. 
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• Different institutions have published local scholarl y valued journals. But the 

mechani sm of their access and di stribu tions are not effic ient and well organized. 

Because 01' this thcy are unde r uti lized and libraries don't know their existence. 

• Many li brari es have been equ ipped with personal computers having 16 MB RAM or 

above Intcl hased processors working with windows and DOS operating software. 

They are used lo r word processing activit ies. Some li brari es have tri ed to use in 

deve loping in house bib liographic databases. More than 60% of academic libraries 

have been connec ted to the Internet via dial up connect ivity . In most cases Internet is 

used for e-mail com mun icat ion and sometimes for literature searching and down 

load ing. 

• To supplemelll the scarc ity of materials some libraries have interl ibrary loan 

agreement with other institutions and among themselves. But ILL was not used 

effecti ve ly and e i"li ci ent ly. One of the reasons is that except Addis Ababa University 

all institutions don't have formall y set rules and regulations. Their cooperation is 

in fo rmal. 

• The speedy manner in wh ich a user may have found a reference to a document is 

halted before primary document is obtained, most abruptly if the document is not 

available loca lly. In order to support users in fi nding primary docuI11ents which are 

not availab le wi th in local library Add is Ababa University and Alamaya Agricultural 

unive rsity h3\'c fo rI11al agreeI11ent with Bri ti sh Library docuI11ent supply center fo r 

the deli ven 0 1' pll<Jl ocopi cs of journa l articles. However, it has its own li I11 itations. 

First. The cost of de li ve ry is very expensive. To order ten pages of photocopy arti cle 

li braries have paid Ethiopian Birr 66 .75. If the requested page is between I I to 20 the 
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cost will become double. f3 esides there is also postage expenses in submi tti ng the 

request. Second. it took seve ral days fo r a document to be di spatched from overseas, 

such as BLDSC via mai l se rvice. T he processing time to execute the order ofte n 

amounted seve ral clays. At the one end there was a delay in find ing out in tracing the 

journa l. pho tocopy the arti cle and posting the requested arti cle. 

3.4 IDENTIFIED REQUIREMENTS 

From the opinion ga the red thro ugh thi s survey work , information professionals have 

ex pressed thei r suppo rt towards info rmati on resource sharing among academic 

institutions via elec tro nic doc ument de livery services. They want a system that facili tates 

informati o n sharing among themse lves . They have strong fee li ngs on the use of potential 

of electroni c doc ument de li very system in so lving the problems of the current manual 

based ILL or docume nt del ivery practice in their insti tutions. 

From the survey results presented and anal yzed in thi s chapter, It is possible to deduce 

the number o f usc r requ irements to be fu lfi ll ed by the proposed system. These 

requ irements are revolvi ng around the fol lowing needs. 

• An improved me thod in requesti ng materi al and process ing the request. 

• Web based document request and subm iss ion system using Internet facilities. 

• An easy to use e lectro ni c info rm ati on resources 

• A un ion se ria l da tabase spec illea ll y li st of locall y produced publi cati ons and scholarly 

va lued foreign journa ls access ible via worl d wide web through the Internet 

• A system allowing li braries to request an item easily while searching the li st of serials 

data base 
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This will bc used. as requi reJ11ents of the proposed ED OS systeJ11 with featu res 

considered 111 0s1 illlportani 10 Ihe users needs. The proposed system is discussed in the 

next chapter. 
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CHAPTER FOUR 

FEATURES AND SYSTEM REQUIREMENTS OF THE PROPOSED 
ACADEMIC LIBRARIES ELECTRONIC DOCUMENT DELIVERY 

SERVICE (ALEDDS) 

4.0 INTRODUCTION 

The survey result revealed that the many challenges and opportunities end users face in 

obtaining research ma terial s not availab le loca ll y. Materials have to be requested from 

overseas when seri ously needed but not available in local resources. It has also been 

observed that there is under utili zation of both foreign and loca ll y produced journals, 

which are alreadl avai lable in academic libraries in the country. Whenever libraries 

fo rward their request to overseas it is better to explore all possible loca ll y avai lable 

resources effec ti ve ly and e fficientl y. To do this academic librari es should explore the 

potential of elcctroni c document deli very services. 

This chapte r deals \.l ith the proposed system, which is expected to solve the problems 

stated in chapter three. speci ficall y in relation to document delivery services. The maj or 

problems that co uld he so lved arc: 

r Dispari ty betl.l tTn access and supply 

» Lack of mechanisms in knowing the holdings of academic librari es with special 

emphasis on the holdings 01' scholarly journals. 

r Long delays in req uest ing and receiving documents 

r High cost of deli very 

r Ri sk of lost or damaged material s 
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The proposed sys lcm enhances info rmation resource sharing among academ ic institutions 

by providing libraries time ly access to re levant citat ions of databases of serial s Uo urnals) 

and de li very 0 1' artic les at the minimum cost and energy li'om local sources, Hereafter, 

information on the des ired featu res and design of the proposed system is presented 

4,1 GENERAL CONSIDERA TlONS 

The proposed sys lem 01' A LEDDS is based on the identifi ed needs of libraries . To thi s 

end a di scuss ion II as milde wi lh I ibrari ans of selected inst itutions havi ng interlibrary loan 

or document dclilcry serv ices. From the disc ussions it was observed that a ll libraries 

have interes t l'or a str ong inf'ormation resource-sharing consortium via document delivery 

serv ices elecl roni cal ly by taking in to accou nt the fo ll owing considerations, 

.:. Use local ly ava il able person ne l and other resources 

.:. Utilize "v itll the ex ist ing intloastructure 

.:. I-lave outpul Ihal is use ful 10 users in the consorti um 

.:. Be economical and lech ni ca ll y feasib le 

4,2 AL TERNA TlVE APPROACHES FOR EDDS 

As indicated in chapter IWO un de r sec tion 2.8 , various electronic document delivery 

projects ha\'e been desc ribed, These projects were developed fo r del ivery of documents 

employing eli fferent approaches. The most notable ones are described as follows. 
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4.2.1 USE OF MIME COMPLIANT E-MAIL TO TRANSMIT SCANNED IMAGES 
VIA A NETWORK MAINLY THE INTERNET 

This met hod is meant l'o r thc de li very of scanned doc uments using the Internet and a suite 

of readi ly avai labl e software tools for all major platforms using these standards. Whi le 

the method is hardware- indepcndent. ce rtain hardware components are requ ired (Printer. 

scanner and workstation). but no spec i fic brands are mandato ry and the user can choose 

to use an y of Unix, Mac in tosh or PC platfo rms, Spec iall y dedi cated equi pment is not 

needed and most or the softwa re components can be fou nd in the pub lic domain , 

Multipurpose Intern et Mail Extension (M IME) technology has been defined and 

extensively dep IO\'ed, It enables an ex tendible set of document types to be attached to an 

e-mail message and read il y transmit between d iffere nt types of com puter, viewed on 

receipt. and printed, The mechani sm used by this technology has been adopted by gopher 

and World Wide Wcb for graphics fi le del ivered over their protoco ls, As a consequence, 

software to vie\\' such gra phics fil e has rapidly been deployed and is now probably 

availab le at virtuall y a ll internct sites and presumab ly their libraries, 

Barry ( 1994), ide illi lies some or the major procedures and steps as fo ll ows: 

• The reques t phase: - in volves a user (i ndi vidual or institutio n) in itiating a message 

by e-mail to an app ropria te institution req uesti ng a document. Requests cou ld be 

accepted from o th er sources, but an e-mai l address wou ld be required for 

transm iss ion ol' th e doc ument. 
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• The r ecordin g phase: - is si mpl y the scanning of a document (journal arti cle, le tter, 

diagram. etc.). Thi s results in one or mo re image fil es and may be in anyone of 

standard format s: Group Image Format (GIF), Jo int Photographic Expert 

Group(./ P EG) or Tag Image Fi Ie F onnat(TI FF). 

• Tmnsmiss ion ph ase: - is where Standa rd MIME-compli an t e-mai l software is used 

to transmit the scanned li les back to the requester. The reply message may also be 

used to include accoun ting or other information ifrequired. 

• Receipt phase : - invo lves the requester receivi ng the mail ed images and decid ing 

what to do with them. The emai l program would automatically decode and save the 

attached image Ii les to di sk. Document images may then be viewed and/or printed 

using readil y available software programs, or they may be saved for later use, or they 

may be forwardec!to other individual (hav ing a MIME compliant mailer). 

As is desc ribed in chapte r two section 2.8 REDD project is an example de veloped using 

this approach. 

4.2.2 USE OF OFF-THE-SHELF EDD SOFTWARE & WORKSTATION SUCH 
AS RLG ARIEL WORKSTATION, DIGITAL DELIVERY 
WORKSTATION, ETC. 

This app roach is I·o r a c!ocument delivery method using specia lized specific hardware, 

software and ot her arrangeme nts at both req uestor and suppli er ends. Th is method is 

hardware-dependellt. and spec ifi c brands are mandatory in choosing platforms. Special ly 

dedicated equipmellt is needed. and all the software components are needed to be similar 
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both at the sup!'1 icr 'lIld req ucstor side. This method was restricted to delivering 

documents to parti cipati ng ins ti tu ti ons with identical systems. 

LAMDA and R LGs projects di scussed in chapter two under section 2.8 are examples 

deve loped based on this approach. 

By consideri ng the po ints noted under general considerations sect ion, the first alternati ve 

(4.2.1) appea rs feas ible lor academic librari es in Ethiopia with the current dial -up Internet 

connecti vity. 

4.3 DESIRED FEA TURES OF THE PROPOSED ALEDDS 

From the requirel11ents presented in chapte r three together wi th some selected features 

li·ol11 chapte r two. we can deli nc appropriate and important features of the proposed 

ALEDDS. to sat isl,' the needs of academic I ibraries' information resource sharing needs. 

In the proposed systcl11 Academi c libraries are bath requestar and supplier af documents 

They are the end user or the system. 

4.3.1 FEATURES OF WEB SITE STRUCTURE 

The web publ ishing is known far its capability nat a nly to. publish but also. to. easily 

access in farmation. The web site structure af ALEDDS is des igned to. enable users to. 

reach the infarl11ation ar applicat ians they requ ire in a minimum set af hyperlink clicks. 

A cammon approach is to use a hiera rchical structure, and place as much information as 

poss ible in the lorm ol· hyperli nks near the top of the hierarchy structure. 

Hiera rchies are a good way to break down a large set of ideas into related categories. By 

nature. the upper labe ls of a hierarchical structure are associated with general terms, and 
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the lower items with depth o r spec ia li zat ion. URLs were developed to refl ect the 

hi erarchi ca l lil c structure of man y o f the more modern operati ng systems. Th is has made 

the majority o l.' the web tcnd towa rd and hi erarchical mind set. 

The web si te is designed to inco rporate the following features 

I . An ALEDDS home page to a llow users read and se lect opti ons. 

2. Databases o l· li s t of se ri als and the ir locations (libraries) 

3. Users sea rch I'"·m 

4. On line request lorm 

4.3.2 DATABASE FEATURES 

As presented in chapter three sec tion 3.2.3 under table 3-11 , traditional card catalogue is 

the ma in source or informat ion to know the holdings of libraries. But in modern library 

system the catalugu illg reco rds are typically stored on a computer in a database. The most 

important thing about a database. as op posed to other types of computer storage, is the 

ability to find inlo rma ti lln by knowing something about the information we want, without 

necessary kno wing the detail s o f how it is stored. 

Users ha ve faced prob lems in identify ing and locating the ho ldings of libraries. Although 

fi nding bibliographic re!C rences is not generall y considered to be part of the document 

deli very process (chaptcr two). it is the first stage in the over all process of obtaining 

inform ation and is as such a precondition of document deli very. 

Academic instituti ons have produced scho larl y journal s and they a lso hold fore ign 

journa ls. The sun e\ result has shown access to these documents among themse lves is 
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very li mited and so lill' the re is no national bibliography and union catalogue or OPAC 

that shows hol d i ngs ,,1' 1 i brar ies. 

In order to mitigate such a problem the proposed ALEDDS should provide access for 

bi bl iographic information 01' holdi ngs particularl y serials. The bibliographic database has 

the following basic features. 

• It is des igned in such a way that it is access ible via World Wide Web. 

• It enables uscrs to search for bibl iographic data of documents (Journals) by specifying 

what they arc look ing for. 

4.3.2. 1 DATA REQU m EMENTS 

Librari es need to track bib liograph ic information. These data are bibliographic detail s of 

.!ournals. Theses. conference proceedings, and li st of libraries with its ful l address 

including e-Illail and details of onli ne request form. These forms are written in HTML 

with the expectat ion that the browser wi ll probably parse the users' response and then 

send that response back to the web server. 

Data sets required to design se rial s. their locations and onl ine request form are shown in 

table 4-1 . The database contains li ve tab les. The Complete schema and their relationship 

of these tables are showil in tab le 4-1 and figu re 4- 1 respecti vely. 
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Table 4·1 Seria l.mdb schemeL 

Table Fields Data Type Fie ld size 

Journals .lournallD AutoN um ber (primary key) 
.IournalTitlc Text 50 
Vo lume Number Integer 
Isue Nlim ber/Date Text 10 
Publ i<;hcr Text 20 
Frcqu~llc~ Tex t 10 
ISSN Number Integer 
Publ ieal i(lll l )atc Number Integer 
Page~ Text 8 
LihrarylD Number Integer 

Proceedigs Proct'eclillgl D Au toNumber( Prim ary key) 
Proct't'd ing/\. uthor Tex t 30 
Proct'l~ c1 ingTitle Tex t 50 
Date ll e lcl Tex t 20 
Pa lce1lcld Text 20 
Editors Text 30 
Publ icali011Datc Text 10 

ulllbero fCopy Number Integer 
Libr",ylD Number Integer 

Theses These l D AutoNumber (primary key) 
Th~s i sTitl ~ Tex t 100 
Thes i<iA uthor Tex t 20 
Uni vt:r istyType Tex t 30 
Degn.'cType Text 20 
Date(lf'Subm iss ion Text 10 
Li lmuylcl Number Integer 

Request Request III Au toN um ber( Primary Key) 
Dalenmcquest Tex t 20 
NalllL'olL ibrary Tex t 30 
Libraryl D Nlllnber Integer 
Autlw rof' Artic le Text 30 
Tillenj'art ie Ie Text 100 
JOlirtlalTille Text 50 
Vo lulllt' Number Integer 
I sucNutll ber/Date Text 10 
Pub lisher Text 20 
Pub licalionDate Number Integer 

Libraries I. ibra ryl D Num ber (Primary Key) 
Nameo!Libary Tex t 30 
A clclr~ss Text 50 
E-Illai l Text 15 
Cont;l c l P \"! r ~( )1l Tex t 20 
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Fig 4-1 RelHtionships o f sc r ia l.llldb tab les 

LibraryID 
JournalTitle 
'·/o!urne 
I5sueNumber( 
Publisher 
FrequencyPer 

155(1) ..:J 

4.3.3 SEARCHING FORM FEATURES 

The~ ... r I j 

TheseID 
ThesisTitle 

k 
ThesisAuthor 
UniversityType 
DegreeType 
DateofSubmissior 
LibraryID 

P,oceedll'lgs . 

Procee<i-ogID 
Proceeding Title 
DateHeld 
PlaceHeld 
Editors 
Publication Date 
NumberofCopy 
LibraryID 

Web fo rms are a spec ial ki nd of HTML document defined by the ru les of HTML 

(Berness-Lee. Fie lding. and Frystyk . 1995). Actua ll y, they are regul ar web documents 

that have places lor the user to respond. We b browsers must know how to interpret 

for ms. A fo rm may use any HTM L format commands, such as headers, paragraphs, and 

I ists. An HTM I. l'o rm a lso contains some unique items: 

I. The Method by whi ch the user input is to be sent (req uired) 

2. The Ac tion . whic h spec ifi es a URL to which the user input is being sent-

presumabl y. a sc ri pt that will act upon the request appropriately (required) 

3. A submit button, 10 send the completed form (requ ired) 
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The form may hal'e as many input items as needed, and in whatever combination is 

des ired. Forms can be used to collect ma ny types of information such as the tit le, volume, 

issue nu mbe r and date o r publication or words to search fro m seri a l database. 

The form ac ts as an interm edi ary betwee n the user and the query language program. The 

gateway acts as a c lien t or the database service and as a server fo r the web service . 

Sc ripts co llect inllll'llla tion through a special type of I-ITML document that is a fi ll-i n­

form. The fo rm document is sent to the client and the browser di splays the fo rm to the 

user and co llec ts input rrom the user. Then the fi lled in form is returned to the server. 

There are two model s fo r retriev ing documents Ii'om a fo rms-based search service . 

• An index or the or ig inal resource may be stored in the database. but not the document 

itse lf. 

• A lternat ive ly. the or ig inal resource may be stored in a database, in which case the 

retrieva l is triba l. In th is case. a fo rm-based service may be used to retrieve the 

document via I-ITT'!>. FT I) Gopher, or some other network protoco l. 

The form is designcd ('o r A LEDDS is to retrieve bibliograp hic descriptions of a 

document, whic h is sto red in the seri a l ho ld ing database. 

The over a ll processes done by we b servers and web browser is shown in fi g 4-2. 
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Fig 4-2 Web Server process req uests mad e by browse r with scripts 

WE B BROWSER 

I. Web browser 
Spec ifi es a sc rip l 10 be 

execuled 
I TERNET 

2. Request is sent via 

the In lernel to Ihe We b i 1 
Server I-lost 

WEB SERVER 

7 .The browser parses and processes the script's 
output 

6. The web serve r sends the script output 

back to the browser 

3 .The Web se rve r executes r 
the spec i li ed sc ripl 1 5. The sc ri pt returns output to the web server 

SCRIPT Exlernal Application or 

• DA TA STORE 

4. Script optiona ll y communicates w ith an ex ternal 

ap plicat ion or data store and receives data if appropriate 
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4.4. PROCESS RELA TED FEA TURES 

The required process related features of the proposed ALEDDS are described as follows. 

Librar ies rece ive items or interest fi'om the end users identified by themselves or through 

the ass istance or li brary staff for deli very of documents. 

As indicated in chapta three under section 3.2.4, end users have used different 

bib liographi c tools such as traditional card catalogue, CD-ROM databases, 

bibliographies. indexes and abstracts in ident ifying items of their interest. 

The items identi lied at thc fi rst stage of identification are the input for location of items 

within the academ ic libraries. For the purpose of location of items the system will 

provide holdings of journa ls or a li brary accessible via the Internet. If an item is avai lable 

on a web se rver then the system will simply provide a request form that will be filled-in 

and submitthc request. 

If a document is ava ilab le from supplier library the system will be able to generate 

document request fo rm and send the request as an e-mail attachment. At the supplier end, 

thi s should be read by I ib rary staff whose task is to locate and scan the document or 

arti cle. The resulting image fil e will then be emailed to the requesting library e-mail 

directory_ 
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4.5 SYSTEM REQUIREMENTS OF ALEDDS 

In the proposed AI. EDDS system: 

• A document deli ve ry req ucst could be transmitted to a document supplier library via 

a network (The Internet) 

• A doc ument has to bc digiti zed before it is transmitted to the requestor, if it does not 

ex ist in digital larmal. 

• A document suppl ie t' I ibrary has to supply the requested document to the requestor 

via a network (Ihe Intc rnet).and 

• The rece ived cioc ument has to be either printed or viewed electronically by the 

requestor 

In general. ALEDDS has the la ll owing requirements . 

• :. Hardware 

.:. So ft ware 

.:. Communica ti on N et work 

.:. Standards & Protocols 

.:. Copyright Issues 

4.5.1 HARDWARE AND SOFTWARE REQUIREMENTS 

• WorkSlation: The minimum recommended hardware is Pentium class machine 

running at lOll Mhz. It should have to run 32 bits. For Windows 95 or wi ndows 98 

users, the minimum recommended memory is not less than 32 MB of RAM. The 

computer also should have 50 MB of di sk space after the Web Server is installed and 

configured . 
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• Scanner: It is to be used lor digiti zation or scanning of the original document if it is 

not al read y ex ists in electronicldig ital format. [t crates one or more image file s in any 

one o f standard lo rmat G IF, JPEG or TIFF. It should have reasonable resolution as 

fa st as poss ibl e. 200dpi is often considered to be the minimum acceptable for 

cons istentl y ICt'i bl c di t' iti zation of word-processed documents . In its basic form , all 

that can be done with a scanned image is to store it or d isplay it again ; either on a 

computer monitor. or by printi ng it on to paper. Subsequent to scanning additional 

process shou ld be requi red. The pr incipa l additional process ing that may be required 

is data compress ion. Corlllat conve rsion, and possibly sOl11 e forl11 of optical character 

recognition (OC R). 

• Printer: Tn he used in hard copy production of the transmitted di g iti zed Image. 

• 

• 

• 

• 

• 

Needs to be ab le tn support reasonable hi gh reso lution for grap hi cs. Laser Jet family 

printer are l110re appropr ia te 

Operating system such as Windows 95/98, Windows NT. The operati ng system 

must have the TC P/I P protoco l installed in o rder to run Web Services. 

Database Management Softwa re such as Microsoft SQL server, Oracle, Microsoft 

Access. Vi sual FnxPro, Borl and dBase 

Comllluniclltinn ,oftwarc ( l11 ain ly E-mai l software) compatible with MIME such as 

Eudora. Intern et Mai l. etc . 

Scanning softll'lIrc such as H P DeskScan II , Visioneer Paperport etc . 

Web Server: In order to run the web services var ious web servers are supported. As 

l11 enti oned in chapter three section 3.2.5 academic librari es em ploy windows 95 or 98 

operating sys te l11 . and sO l11e of we b servers supported co ld Fusion are Microsoft 
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Internet Inforillation Server ( li S). Netscape Enterprise Server and O'Rei ll y Website 

Pro. 

• Vv'eb Browse r : It is client progra ms used to access web sites and pages. The web 

browser has the job o f process ing received web pages, parsi ng the HTML code, and 

d isplaying the page to the user. The most popul ar web browsers requ ired fo r the 

proposed sys telll are Netscape Navigato r and Microsoft Internet explorer. 

4.5.2 NETWORK REQUIREMENT 

To access seria l holdin gs or each libra ry and to transmit both document delivery request 

and d ig iti zed docuillents electron ica ll y. a network connection between a requestor and a 

suppl ier is needed. 

Ethiopia is connected to the Internet. Academic insti tutions get thi s service through dial-

up connection to the Internet service provider (Eth iopian Telecommunication 

Corporati on). As Illentioneci in chapter three section 3.2 .5 most academic li braries have 

Internet connection. To have Internet connect iv ity the fo llowing minimum equ ipment are 

needed. 

• Modem 

• Direct Te lephone Line 

• Communica tion soli wa re and 

• Personal compute r 

4.5.3 STANDARD AND APPliCATION PROTOCOL REQUIREMENT 
The Intern et and WWW are becom ing the defecato standard interface for users 111 

academ ic are na and oll tside it. The I nternet offers seamless access to the world so it is 
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possible to not onlv req uest documents from the participants but al so from anywhere in 

the wo rld as long as they have e-mail 1.0 . 

In a ne tworked env ironment in which documents are exchanged electronicall y, the user 

must be aware that th e rec ipient of the document is li kely to use a different system, with a 

d ifferent hardware plat rimll . and d iffe rent software. This heterogeneity of equipment 

reqUI res ways or req uesting documents fo r exchange that are independent of the 

confi gurat ion of the sys tem on which the document was created. In thi s regard there are 

two broad form s in with a docu ment can be exchanged: 

I . A rev isab le form. in whic h the rec ipient can alter the content and or structure of using 

hi s/her loca l system: and 

2. A final form. which the rec ipient is not intended to alter but onl y to pr int or di splay. 

There are intc rna ti onal documen t standards avail able to fac il itate computer based 

authoring and type sett ing and to ensure that such documen ts can be readil y interchanged. 

These standards incl ude Standard Page Descripti on La nguage (SPDL), Standard 

Genera lized Markup Lang uage (SGML).The proposed system adopts the second type of 

form s (final fo rlll ) to exchange docume nts using Standard Page description Language 

(SPDL), such as Ado be's PostScrip t. defi ne the layout of an electronic docllment but not 

the content: they speeil)' the exac t manner in which a page appear when printed. 

4.5.4 COPYRIGHT ISSUES 

Ethiopia has alrcad y s igned thc World Inte llectual Property Organization (WIPO) 

conventi ons that \Ii II encourage the fa ire use policy of copyright protected items. In 
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additi on. the legal protec tion of literary and arti sti c wo rks in Ethi opia had been developed 

under the Civil Code of Ethi opian Law of titl e 11 ,1959. Article 1660 (2) of thi s code 

stated that copics and reproductions of the work made in a single copy shall be permitted 

where they are in lended for private use only. However, the descript ion of wo rks of the 

mind on articl e 1648 is la r Cro m covering all the current sources of information. Hence, 

revision is nccessary to incorporated journal articles, electronic form of scholarly 

publi cations. and so on. Thercfore, the electronic document deli very project planned 

among academ ic librar ies in Ethiopia should be in conformity with these local and 

internati onal copvri ght laws. Also, if li brari es in Ethiopia prefer to create an Image 

database by scanning lo r any future delivery, they will first have to determine the 

copyright status of Ihe works in question, and then secure perm ission of the copyright 

holder before creal ing a database. 
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CHAPTER FIVE 

PROTOTYPE OF THE PROPOSED ALEDDS 

5.0 INTRODUCTION 

As di scussed in chapter two under section 2-8 the experi ences of other countri es' EOOS 

projects sho ws L" F.DDS co uld be deve loped phase by phase and grow up to full y 

integrated syste l11 . Due to shortage of time and cost the proposed ALEOOS is deve loped ---
and tested onl y I,' r the processes of identification of locat ion of serial s (manl y of 

journals) within acadel11ic libraries, submitting online request to the supplying libraries 

and trans fer of req uested scanned documents to the req uestor Library. At the supplier 

end , librarians enterta in the request by scanning the hard copy in to digita l fo rmat and 

send it us ing MIM E coding e-mail attachment. 

According to the requ iremen ts and desired features of the proposed system a prototype 

seria l database. search ing and on line request fo rms were developed . 

5.1 APPLICA TlON EMPLOYED 

The prototype is deve loped using Cold Fusion application kit. ColdFusion is a rapid 

app li cati on de ve lop l11 ent too l that enables the rapid creation of interactive dynamic and 

information-rich web sites. It does not require coding in traditional programming 

languages (a lthough programming constructs and techniques are supported). Instead we 

create application s by ex tending HTML fil es with high leve l formatting functions, 

conditional operat ions. 'l11d database commands (Forta, 1998) . 
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A ll ColdFusion interacti ons is via templates . Templates can conta in HTML, ColdFusion 

tags and fun cti ons. or hoth. Cold Fusion templates are plain text fil es, j ust li ke HTML 

til es are. Unl ike IITM L liles. which are sent to the users browser, templates are fir st 

processed by Co ld lcus ion . 

Co ldFus ion accesses ' lpp li ca tio ns via a database interface ca ll ed Open Database 

Connecti vi ty. or O OBC. OOBC is a standard App lication Programming Interface (API) 

fo r accessi ng in lo rma tion from different database systems and storage fo rmats. 

ColdFusion is an (lOBe cli ent. 

Co ldFusion SUPPOIts di ITerent Database Management System (DBMS) and the database 

language ca ll ed Structured Query Language (SQL). The prototype database is designed 

using Microsoli J\ccess. Windows NT server 4.0 was used as an operating system 

platform. In order to run ColdFusion appli cation server web server should be required. 

Th is prototype uses Microsoli In ternet Information Server (lI S) which eomes along wi th 

Windows NT 4.0. 

5.2 THE PROTOTYPE DEVELOPMENT 

For the purpose or the prototype. the ALE DDS web page is developed by HTML and 

ColdFusion. tags The web page presents general background infOimation about ALEDDS 

and links 01' availab le se rvices and list of academic librari es. Thi s page is published on 

the publ ish i ng direc tory of the I nternet Information Server (lIS), (InetPub\wwwroot). 

The li st of HTML. fi les and Cold Fusion app li cation pages' script code files published on 

the prototype developme nt appea r in append ix 5. 

77 



5.2 .1 THE WEB PUBLISHING PROCESS 

Basic features o rthe web pub li shing include: 

• ColdFusion Studio edi tor is used to develop Cold Fusion appli cation pages and HTML 

ti les. 

• A cli ent sc rve r l110de l is adopted where fo r th is particular prototype, server includes 

Windows Nlllpera ti ng system. li S web server and Coldfusion application Server. 

• The network conli gurati on on the server side is integrated into TCP/ [P network . 

• The client is co nfi gured for Cold Fusion Stud io ove r TCP/\P and uses Remote 

Deve lopme nt Services (RDS) to connect with the co ldfusion and web servers to get 

an access to the serve r's fi le systems and all system ODBC data sources. The client is 

al so equipped with Microso ft Inte rnet Explorer. 

• The client and the se rver communicate with each other using HTTP protocol. 

5.2.2 PROTOTYPE DATABASE DEVELOPMENT 

For the purpose or de l110nstrating database access through the web, li st of journals and 
libraries database lVas developed. The database tables are created using Microsoft 
Access. T his is made because O DBC supports the Microsoft Access driver. ColdF usion 
application serve r cOllllllunicates with the database through ODBC. Sample records of 
journa ls and li sts or instituti ons are created. 

5.2.3 USER INTERFACES 

The fi rst screen is a ho me page o r academic libraries electronic docul11ent deli very 

services. As is l11entioned in chap ter fo ur sect ions 4.3.1 the web s ite is designed to have 

hierarchica l structure thm enables users to ca ll any service from any page. The page 

provides short introd uction or e lectronic document del ive ry services . It has links to all 
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academic librar ies and va rious serv ices such as add journal, complete listing of journals, 

journal search. on line request lorms. The first user interface of this page is shown in Fig 

5. 1. 

AddiS Ababa universty .~ ddis .~baba Commercial college 
Ambo college of Agriculture Jlmma Instltue of health sCiences Arba Minch Water 

Technolgy Ins ti t ute Awsa College of Agriculture Bahir Dar Poly Technique Insti tute 

COMPLETE LISTING PAGE 

This page li sts all journal holdings by libraries. A parti cular li brary may have many 

journals and this page provides name of li brary, title, publication year, vo lume and issue 

number of each journa l. For detai l description of a journal it is linked with details page. 

When a user want to see deta il s of a journal. the link leads to detail s page This page is 

shown in Fig 5-2 
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Addis Abab a Co mmercial co llege 
Ethiopian Journal of Economic 1997 Volume:1 Issue numb ~r: 2 

Journal of Management Reviews 1992 Volume:1 Issue number: 2 

commerce. acc@telecom.net.et 

Addis Ab aba universty kennedyaau@telecom.nel.etl 
Ethiopian Pharmaceutical Journal 1995 Vol ume:5 Issue numbt.r: 5 

Journal of American Society for 
information Science ASIS 1998 
Journal of Eth iopian Studies 1998. 
Journal olThe Ethiop ian Statstical 
Assocation 1995 
SINET: Ethiopian ~Iournal of 
Science 1999 
SINET:An Ethiopian Journal of 
Science 1995 

Alamaya Agri cultural Universty 
Ethiopian Journal of Agricultural 
Sciences 1992 
Ethiopian journal Of Agricutural 
sciences 1992 

Volu me:48 Issue number: B 

Vol ume:31 Issue number: 2 

VolumeA Issue number: 
Oc1obe iss 

Volume:22 Issu e numbel: 2 

V olume:1B Issue number: 1 

Volu mol: :15 Issue number; 
1/2 

V olume:1 3Issuol: numbe r: 1· 
2 

Arba Minch Water Technolgy Institute 
Water: Ethiopian Journal ofWatel Vcolu me:1 Issue numbe r: 1 

5-2 cO tnpl ete listing of Jou rnals by Libraries 

aua.lib@telecorn.nel.et 

To see li st ofjourilai s by indiv idua l li brary click on one of the li st of libraries on home 

page. It is shown in Ilg 5-3. 
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Ethiopian Pharmaceutical Journal, 1996 
Volume:5 

Journal of American Society for information Science 
ASIS, 1998 
Vol ume:48 

Journal of Ethiopian Studies, 1998 
Vo lume:31 

Journal of The Ethiopian Statstical Assocation, 1995 
Vo lu me:4 

SINET:An Ethiopian Journal of Science, 1995 
Vo lume :18 

DETAILS PAGE 

In thi s page bibliographic detai ls of a parti cular journal will be di splayed. It has a link 

with update and online request screens. Fig 5-4 shows this page. 
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Details of Journal 

Journal Title: Ethiopian Pharmaceutical Journal 
Volume: 5 
Issue Number or Date: 5 
Publisher: The Ethiopian Pharmaceutical Association 
Publication Date: 1996 
Pages : 122-201 
Location: Addis Ababa universty 

Update Journal 

Onli ne Request 

SEARCH SCREF:N 

The search sc reen enables users to search for a journal by title, issue number, volume or 

through combinati on 01' all. It also allows searching using a word available from the 

journal tit le. Ther~ is no need to remember fu ll description of journal titl e. If a user 

searches by a single word he will get a journal containing that worcl. The search is done 

either by ind ividual libraries or fi·om all librari es. This page is shown in fig 5-5 
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'-Ii hltp:1I90.0.0.6/cfdocs/edds/searc 

s> 
Back FI]f'Nald 

of the Web 

SEARCH SCREEN 

I~ Done 

:~Startl l1 e 0 ~ Jlill hUp:1/90.0.0.S/cfdo.u 1lY Microsoft Word . FINALLI II li<!J'IliiI .v~ 4:30AM-

Fig 5-5 Sea rch sc reen 

SEARCH RESU LTS 

After the search queries has been formulated , click the search button. The search result 

page will provide it s result. When there is no journal matched with search queries it 

di splays massage Ihat 0 journal is-found. When journal is fou nd it prov ides tile, year of 

publication. vo lu me and Issuc number. For further detail s of a journal has a link with 

detail s journal li st screen. Thi s page is shown in fig 5-6. 
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[f) 
Stop Reflesh 

http://90.0.06!cfdc.cs/edds/Sealch6.ctionl ,dm 

~ ~Bestof~heWeb ~ ChannelGuide 

SEARCH RESULTS SCREEN 

Your search for "sinet" has returned 1 Joumal(s). 

~ 

SINET:An Ethiopian Journal of 
Science,1995 
Volume: -18 

Issue Number: 1 

Ilil!ruil Loc.1 intr.net zone 

~ 
Channels 

' /\.' 
" " Home, -' 

i~Startl e 0 ~ lWMicrosolt Word· FINAL ... II~http://90. 0_ 0. 6/c1... II.r:t~N'r;jjj8 3:20AM 

Fig 5-6 Searc h result scrcc n 

ON LINE REQUEST FORM 

Online request form is used for data entry, as front-end for fillin g out requests .It has all 

details of a journa l including the author orthe article, title of the art icle and the number of 

pages req uested arti cle lVith in a journal. For the successfu l document delivery services 

users should I'il l the forms properl y. The online request form is des igned to bui ld form 

validation on cli ent side using .l ava script.. On line request is submitted by clicking the 

submi t button. Successful request automatica ll y gets a confirmation letter from the web 

server. On line request form and confirmation letter screens are shown in fig 5-7 & 5-8 

respecti ve ly. 
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<?· "'> · o D ~ I ~ t!J (3 ~ I[@~ ~ 
, :!: . 

I'" ~ "=: ' 1<.)11/1:::', ;' 
Please enter joumal infonnation: 

Date of Request : IN arne of Requestor Library: 

I I 
iAuthor of article : Tide of article : 

-I 
I 

lPages of article: lTide of Journal : 

I I 
lVolume: 

ssue Number or Date : 

1 I 

II'ublisher: d 
IPuhlication Date : 

I 
-I 

Supplier Library 

1 Submit Request I Clear 
Addis Ababa Comrnercial college 

I-' 
1-

g 5-7 O nline req uest' for m 
,:,:: 
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Refresh Home 

I. I. 

of the Web @JChannel Guide .[] 

COllf'mnatioll L etter 

, 
=====;;::;;;:=:;;;;========ilome', ~ 

Thanks for Your recent request It will be processed as quickly as possible 
Feel free to continue review our site.!f there is any thi ng we can do to make 
our site more useful,please drop us a line 

Done - --~. ,-t I . Local intranet zone 

ijiStartl lJ if! m ~ J WMic101 ~Hom II~ Tha .. -(fjCold I 1 J,!ll~'H~~ 1031 P,1 
Fig 5-8 confirmation Ictter 

The other user interfaces such as add journa l, update journal pages are shown in Fig 5-9 

and 5-10 respect i vely 

86 



Please enterjoumal infonnalion to be added: 

Title Volume 

I 
Issue Number or Date Publisher 

I , , 
Pages 

Publication Year 

I I I 
Library 

Add Journ,,1 --I 
.A.ddis .A.I)oIJCt Commercial collEge T 
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c 

Please enterjoW1lal infonnation to be modified: 

Title Volume 
SINET.A.n Ethiopian Jour l 18 

Issue Number or Date Publisher 
1 I Faculty of Science Addis 

Publication Date Pages 

1995 I I 1-142 
., 

E-mail 

Library 
kennedy.BBu@telecom.r 

Addis .Ababa universty T 

Modify I 1'-

5- 10 Upda te Journa l sc reen 

DELIVERY or DOCUMENT 

The deli very of req uested art ic le is the job of a supplier library. The supplier library in 

most cases scan the document and whenever necessary compressed the file and sent to an 

e-mail attachment via the Internet to requestor email directory. Brief notice should be 

sent alo ng wi th scanned document which contains its file size ., in which format it is 

saved, and what type o f' viewer sO.ftware required to display a document. 

RECEI V I NG DOCUMENT 

The requesto r library receives the document when it has connected to the Internet and 

find s in its e-mail di rectory as an attachment and it could be read and print and provide to 

the end use rs either as solt eo py or pri ntout. 
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5.3 TESTING 

Test Case: II pages o f artic le entitl ed "LITHOLOG IC AND STRUCTURAL 

MAPPING OF THE NORTH EAST LAKE ZIWAY AREA, ETHIOPIAN RIFT, W ITH 

T HE HELP OF LANDSAT TM DATA" written by Tesfaye Korme from the SINET: 

Ethiop ian .l ou rnal 01" Science was selected as a case. The artic le consists of texts, maps, 

tab les, graphs. li gures and formulas. 

TOOLS AN D METHODS 

I. Scanning or Di gi ti zi ng 

• I-IP Scan-.l et II set to 200-300 DPI depending upon the type of image to be scalmed. 

• Desk-Scan.let softwa re for windows 

• Vis ionee r Paperl)ort 

The scanning o r the arti cle has been done manuall y as an automatic document feeder 

(A DF) is not availa bl e with the scanner. Us ing Visioneer Paper-Port continuous scanning 

o f pages to the desktop lor la ter stacking and previewing before sav ing has found to be an 

advantage. Drawings and maps are scanned as picture image set to 100 by 200 DP!. The 

rest of pages are scanned as text pages using OCR/Text features of Paperport. 

The user-interlilce 01" Visio neer PaperPol't Viewer is easy with rich export, import, buil t­

in compress ion. stack and unstack features. Peparport has different options in saving the 

document, such as pape rport fi les (.MAX) ,GiF, .fPG, T IFF, PD F etc. ,. It also offers links 

to printer. e-mail. 1 ~l x. wo rd process ing and image editing app lications (H.P., 1995). 

2. Sending and Rece iving 

• ET A-based Dial-up Internet network 
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• Ne tscapeMail which is a MIME compl iant mailer software 

3. Viewer and Prin ter 

• Visioneer I'aperl'on Viewer software 

• H P Laser.l et I V printer 

STEPS FOLLOW ED 

I. The I I pages ,,·are scanned manua ll y onto the desktop. The ti me elapsed to scan 

these pages was abou t 20 minutes, i.e., less than 2 minutes per page 511 KB before 

saving in to paperpon fi le. 

2. The II images were stacked and exported as a paper-port document (.MAX) format 

and had a size or 496 KB. 

3. The fi le created in step 2 at SISA was sent to the Medical library, which is one of the 

branch libra ri es of Add is Ababa University library system as an attachment lI si ng 

etscape mail. It took fro m 3-4 mi nutes in each case; 

4. The Internet ma il with the attachment was received at the destination. Nearly three 

minutes were used to recei ve the mai l; 

5. The attachment was viewed and pri nted. 

To view the attachme nt fi le, po int and double click the icon assigned to the attachment. 

The system automatica ll y loads the Paper Port viewer program, which should be installed 

in the rece iver workstat ion. and retrieves the document. One can view page by page, 

export. etc .. bu t cannot ed it. Prin ting was done within the viewer software using its 

standard windows pr inting inte rface . It is poss ible to print all or specific page(s) on paper 

or to a file as ,.ve ll. 
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TEST RESULTS 

The qual ity of the received doc uments was as good as the or iginal and the overall process 

was successful. Therefore, thi s pre-test demonstrates the feas ibility of the exercIse. 

Sampl e pages of" elec tronicall y de li ve red articles are indicated in Appendix 6. 

USER COMMENTS 

The prototype wa, demonstrated to users. mainly to Addis Ababa University library. 

They have provided comments on the interface which shows complete journals li sting of 

all librari es in one page. Their comment is basically to have an interface for holdings by 

each library. Hence. li st of journals by specific library was developed (see fig 5-3). The 

other comment thev made was on the appearance of form s on the screen. Based on their 

comments add journal. update journal , and online request forms were redesigned and 

attempt was made to di splay each form on one screen. Previoll sly each of these fo rms 

were not incorporated in a single screen. 
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CHAPTER SIX 
CONCLUSION AND RECOMMENDATION 

6.0 CONCLUSION 

The lack of auto mat ion In the area of document deli very has created a large disparity 

between bibl iog raph ic access and document supply-the speed with which citations are 

fo und is not matched by the provision of the primary document. Although certain aspects 

of the docume nt deli very process have been automated, such as the electronic exchange 

of req uests. other aspec ts. such as the final transfer of doc uments, remain largely 

dependent on traditin nal ma nual methods. This di sparity, furthermore, threatens to 

become even morl' ac ute as a result of the quantum leap in bibliographic access provided 

by recent deve lopment s of end-user searching of locall y mounted c itation databases, CD­

ROM s, and network-access ible li brary catalogues .. The nex t step will be to make the 

documents themse lves ava ilable th rough the networks The answer to thi s is EDD system. 

The imbalancc betwecn access and supply can potentiall y be over come through 

electroni c docu ment de livery . The use of e lectronic for ms of documents and transmission 

media to auto mate the entire document de li very process, from the initial se lection of 

relevant citati on to the li nal deli very of document. 

In view of thi s. tak ing academi c libraries in Ethiopia as a case the whole exerci se of thi s 

thes is was to exp lore thc potentia l of electronic document deli very service fo r the purpose 

of info rmati on reso urce sharing. To propose an enhanced document deli very system as 

electronic means anal ys is of the current status of academ ic libraries with respect to 

document delivery se rvices as a means of resource sharing was do ne. 
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The survey result revea led that academic institutions have carried out various levels of 

programs including postgrad uate and undergraduate degrees, and diplomas and various 

research ac ti vities. With these programs different fie lds of studies have been conducted 

and institutions have com mon area of interest in some fi elds of studies for the purpose of 

information resourcc sharing. 

In regard to holdings 0 1' libraries. the availabi lity of information resources for the 

academic and research community in Ethiopia is very limited, The holdings of serial s 

particularl y scholarl y journals are very few and some of them are not regularl y 

subscribed as a res ult their issues are not complete . This is due to the escalating cost of 

scholarly publications and the limited financia l capacity of libraries. 

With regard to indigenous publ ications. some institutions have published loca ll y 

produced scholarl ,' valued journals and various research outputs in the form conference 

proceedings. sem inar reports. theses etc , But due to lack of mechanisms for locating and 

identifying thcse documents within institutions, such as union li st of serial s or absence of 

national bibli ographies or uni on catalogs and weak deli very system ( postal system) these 

materials are not properly di stributed among libraries and as a result they are under 

utili zed. This is also true for foreign journals, 

Although many librari es are uSIng CD-ROM databases to have an access for 

bibli ographic inf(lrIlHllion of primary documents, the speedy manner in which a user may 

have fo und a reference to a document is halted before primary document is obtained, 
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most abruptl y ir the doc ument is not avail ab le in the li brary. To solve th is problem, some 

librari es such as Addi s Ababa University, Alamaya Agricultural University and Jimma 

Institute of Health Sciences provide document deli very services to their users from 

overseas. They ha ve formal agreement with document delivery suppliers like British 

Library Document Supply Cente r (BLDSC) fo r the delivery of photocopies of 

docume nts. HOlve'·er. it has its own limitations. 

• The cost 0 I· del i ve ry is very expensi vc 

• It takes several days lo r requesting and receiving documents . 

Academic li bra ri es ha ve exercised li ttle cooperation through interlibrary loan (ILL). But 

is poorl y organi zed and are not well functional. In most cases the form of cooperation is 

informal. Except Addi s Ababa University other li brari es have no rules and regulations of 

ILL. The absence or well functional cooperative mechanisms developed to share 

ava il able inlo rmati on resources among librari es in Ethiopia, there is a high chance of 

duplication o r resources and requesting of documents fro m abroad, which may exist 

locall y. Th is is a bi g linancial loss considering the fore ign currency constraint that most 

libraries in. 

In regard to in frastructu re many academic libraries have been equipped with personal 

computers with their printers. Even some of them have scanners and color printers. They 

are used for large ly I(,r word process ing acti vities. Some librari es have tried to use in 

developing in house bibli ographic databases. Many academic libraries have been 

connected to the Internet and they are used for E-mai l communication and sometimes for 

literature searching and downloading. From thi s it is ascertained that these are 
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opportuni ties of libra ri cs l'or exploring the benefits of Internet services of which 

exchanging doculllents and access ibili ty of their holdings become easier. 

Electronic document deli very systems have already formed an essential part of the 

electron ic lib raries tha t are emerged as the principal source of information in this era. 

These systems have helped to increase the effi ciency with which primary documents can 

be pro vided to end-users all owing them to se lect, request, and obtain documents directl y 

fr0111 their local computers. Such systems are necessary for academic and research 

comm unities or I: thiopia to increase access to both loca lly ava ilable information 

resources and to other cxponenti all y expanding body of information. However, this will 

not appear rapidly in an evo lutionary manner, but will most likely develop slowly in an 

incrementa l fashion nut of the existing library system. Since most of the requirements for 

implementing an EDD either exists or can be rea lized relati vely easily, the cost 

effecti veness or all EDD is also apparent. With the existing MI ME compliant e-mail , 

scanning. pr int ing & standard technologies, EDD is techn ically feasible for the academic 

libraries in Ethi opi a pro vided that the ex isting network infrastructure in the country in 

general and in the 'leademic institutions in parti cular is developed well. 

6.1 RECOMMENDA TlON 

According to the academic li brar ies resol utions adopted du ring the first and second work 

shops held in Addi s Ababa du ring 3-6 September 1998 and 15- I 9 November 1999 they 

have outlined the importance of electronic document deli very services for information 

resource sharing act iviti es among themselves. This thesis has investigated a similar line 
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of intent in depth and has shown how to. Academic libraries might, therefore, use the 

results reported. alternat ive op ti ons suggested , and desired features and system 

requirements recommended by thi s study as an input to the execution of their resolutions. 

To be more spec ifi c. this study recommends the fo llowing points for consideration during 

the course of the impicmentat ion of electronic document deli very services. 

• Ini tiative has to be taken by one institution probably the Addi s Ababa University, to 

prepare the nccessary ground and initiate the cooperation in this line. 

• Formation of· a coordinating body (a project team) elected by participants with the 

major goa l or coorci ination of activities, dev ice and implement an interim plan of 

action wh ich should include: 

I. Formaf sensitiziltion of parent organizations' decision making bodies on the 

problem and on the need for cooperation through document delivery services; 

about the bcnefil to be gai ned provided that fu ll support from them is granted, in 

such areas of· financial support. provision of meeting places, arranging workshops 

and di scussion for ums etc. 

2. Creati ng awareness and moti vati on of the staff of academ ic libraries, mainly of 

profess ionals. to coordinate their willing and conscious participation to realize the 

objec ti ves of· [DDS. 

3. The coo rcii nati ng body should also start operation by working out an action plan 

invo lving all aspects of procurement. installation, testing, user training and 

evaluation. 

96 



• After estimatillg the costs alld final decision has been reached funds should be 

so lici ted from each ills titution in the consortium. If funds from their budget are not 

adequate. th e cou rdi nating body should approach dono r agencies who may be willing 

to fin ance th e projec l. If the later option is taken the grant app li cation or proposal 

shou ld be prepared clear ly stating the needs and obj ect ives o f the proposed system. 

• It is no t ad visable to make document req uest in obtaining materia l from overseas 

before local resources ha ve been exp lored thoroughly through cooperative agreement 

of info rmati on rcsource sharing. 

• Librari es should rethi nk their ap proach to co llection deve lopment and may devote a 

part of the budget to request documents that can be supplied by document delivery 

se rvices. instead ofbuyillg documents that might never be used. 

• The shared dmabasc should be located centrally and institutions can have access at 

their site. Addis /\baba Uni vers ity library could be a central node. Th is has a number 

of advantages. ICirsl. rela ti vely th is institution is equipped with more IT infrastructure 

and it will have its network in the future. Second many numbers of information 

profess ionals arc in this institution. Third its holdings are better than other 

institutions. 

• 

• 

EDDS is a scaleable project where it can be started small and fully developed latter. 

Therefore . librari es can start to implement the service with the ex isting infrastructure 

in a sma ll sude. 

[n order to sec ot her op ti ons of EDDS Ethiopian Telecommunication Corporation 

(ETC) should prov ide leased line and reli able band width channel for academic 

institutions in oreler to ha ve thei r own Web server. 
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• The prototype database onl y holds journals. The prototype searching and requesting 

interface support s onl y to journals. Similarly other type of seri als should al so 

incorporate before implementation. Some application services of the prototype like 

update and add ing jou rnal interfaces should be secured before implementation. 

• Technology changes every time. What is regarded, as the best today might be 

multi fold by deve lopments and changes happening any time in the future. Therefore, 

academic libra ri es should always keep track of technology changes and evaluate 

aga instthc already ex ist ing system. 

• 

• 

f urther study should be conducted to enable users locate, request and receive 

documents including databases of articles of journals in a simple, unmediated 

process frolll a place of wo rk where one has network access. 

The othe r area 01· study that should be considered is to develop fully integrated 

automated EDDS Ihat could support delivery of electronic journals using FIP 

protoco l. 
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APPENDIX I Survey Questionnaire 

ADDIS ABABA UNIVERSITY 
SCHOOL OF INFORMA nON STUDIES FOR AFRICA (SISA) 

Dear Li brar ian. 

J am a student of SISA. Currently, I am working my thes is entitled" Electroni c Document Delivery 
services: the case o f academic libraries in Ethiopia". To do my research I need data / information on your 
instituti on parti cularl) on the library . This could be done through questionnai re or observat ion if need 
arises. 

There fore . [ have prepared a quest ionnaire to be fill ed by you. The qual ity of the study is depending on 
your appropriate ans\\ er. Most of the quest ions are objective and few of them are subjecti ve. For objective 
questi ons there are dilTerCI11 choices given .. For subjective questions if you need additional space YOll can 
use a sheet of paper. 
Attached, please find it fi ve-page question naire. I am expect ing your answer within 15 days. 

The response is sent directl y to me 011 th e address of: 

Petros Oemi lew 
Addis Ababa Uni versity 

School of information studies for Africa/ Un iversity Library 
P.O. Box 1 176 
Addis Ababa 

Or 
Petros Demilew 
PO BOX 14028 

Addis Ababa 
Or 

E-mai l K\.. lllledv.aau(mte lcIlJll .(: \.l1 t't 

I am looki ng forward to hearing from you at earl iest poss ible time. 

Yours since re ly. 

Petros DClllilew 
Add is Ababa Uni vers ity 
SISA 
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This qllestiolll1aire is designed 10 sliney "the Present S(afIlS of Academic Libraries in Ethiopia with Respect (a 

DOClflllelll Deli l'eJ), .\erdce 1:J1l'iroJ1J11el1f" .11 will be responded by Illjormalion professionals. 

Purpose: To assess the preva iling statu s of academ ic libraries in Ethiopia with the aim of proposi ng 
enhanced resource silClring through electronic docllmen t delivery services. 
Mark "X" against your choice whcn appropriate. You can tick more than one choice if appl icable. 

I General information 

1. Name of the insti tu tion ---------------------------
2. Major academic program s/departm ents in your institution (e.g. Soc ial Science (History, Geography), 

Sc ience( Biology. Chemistry. Phys ics) Tech nology (C ivil, Electrica l, Chem ica l engineering), Med ici ne 

(I-Iuman. Veleri n(lry). Agr iculture (Plan t, Animal sc iences) etc., 

I. 

2. 

3. 

4 

5 

6 

J. Name or you r I ib rary ______________________ _ 

4. Namc orcontac! pcrson ____ _ 

5. Totalll Lllll ber of I.ibrary sta rr _ _ ___ _ 

Technical _ __ _ Professiona l 

NOll prof'essiona l ___ _ Others __ _ 

6. Does the library have staff wi th skill in computer? 

[ 1 Ves [ 1 No 

I Library resources & Co mputer Facilities 
In fo rmat ion Resources ava ilab le 

Types of Co ll ecti on 

Books/mono o raphs 
Bnck volumes of serials 
Curren I serial title 
Technical report 
Government publication s 
Others (please spee ify):-

7. Do YO ll have an) publication in your institution? 

[] Ves [] No 
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If your answer is )es list titles indica ting their frequency (if serials), when started, number of 

copies distributed. 

Serial No. No. of copies fo r distribution 
Tit le Frequency StarLing Date 

8. Indicate the amoun t of budget allocated fo r the purchasing of Monographs and Period icals for last fi ve 
years. 

Item Amou nt in Ethiopiml Birr 

1997 1996 1995 1994 1993 
Books (Monographs) 
Periodica ls (scholarly journa ls) 
Computers 
Software 
Other equipment (speeil)') 

9. The subscription nf scho[arly journa ls in the last five years: 

(] Increased by % 

[J Decreased by 0/ (1 

10. Do you have an y mechan ism fo r acq uiring or accessi ng locally published materials? 

[J Yes [J No 

If yes through what delivery mechanisms do you acquire? 

] Postal service ] E- l11ail 

j World Wide Web 

] In person 

] Fax ] Others (please specify+) _______ _ 

II. Does your library have (u illext electronic journal? 

[ ] Yes I ] No 

12. Please li st Computer. sonware. Pri nter, Scan ner, and photocopier .. ) and Software resources that are 
avai labl e in your library. 

A. COlllplllen 

Make/Model Main Melllory Operating system Hard disk capacity Quantity 
(RAM) 
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B. S(~ftlV(lre 

Type Version 

C. Priltter 

Type Quantit y 

D. S callner 

Type Quan tity 

E. Fax or Photocopier 

Type Quanti ty 

13. For what purposc arc the computer facilities bei ng used? 

J E-mail [ ] Bibliographic/ library database management 

] Word process ing [ J Oil-line search services 

] Finan cial services (payroll. budgeting, etc) [] CD-ROM searches 

[ ] Others (plcase spec ifyl _ _ _ _ _ _ _ __ _ 

14. Is your Library cOllnecred to the Internet? 

[ 1 Ves [ 1 No 

I r yes. lor what purpose are you lIsing for? 

I r no. do YOLI have a plan to subscribe the Internet service? 

I I Yes [ 1 No 

IIlnfonnatioll Se rvices 

What (Ire th e services ~ ' Oll provide? 
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( ] Re fe rence serv ice r] Curren! awareness 

r ] SOl (Sekcti ve Di sseminat ion of In fo rmat ion) 

[] CD-ROM database search [ 1 E-l11ai l 

I Li ler(l\Llre search 011 th e Internet [] Interlib rary loan** " 

J Docul11 ent de livery I ] Reprography (photocopy) 

] Read ing alld loan ] Others(specify ________ __ _ 

15. What kind of bibliograph ica l serv ices does your library provide to users? 

] Traditional card catalogue [ l On-line pub lic cata logue (O PAC) 

J CD-ROM databases ] Locally mou nted citati on databases 

] Indexes and Abst racts 

] Oth ers (please specify) 

] Network accessib le databases/catalogues 

16. I-lave ),011 slO/'/ed uIl/OII1(// ion ;n .1'01/1' LibrcffT? 

[ I Ves I J No 
If" Yes" \Vh iell parts of li brary fune! ion (5 ) is/are automated? 
[ I Catalog ing r ] Ordering & Acqu isition ] Serial s control 
[ ] Circu lation Control r] Reports & Statistics ] Interl ibrary Loan 
[ ] Others (please spec ify) ---------------------

HI In te rlib ra ry loa n' /Document Delivery services2 

17. The major source:". of documents lhat your institution / library exchange through inter! ibrary Idocum ent 

de livery services cllTflngemcnt an:: 

J Document supply centers (Non profit sources of docum ents like Br iti sh Libraris 

Docum ent supp lies center) 

I COllllll ercial document supply serv ices (Supply docul11 ents fo r profit purposes like 

Chelll ica l Abstrac ts Docul11ent de li very Service (CAS DDS) 

] I'u blishcrs I. J Authors [ ] Librar ies[ ] Others (p lease 

spec il\ ' ) _ _ _ _ ___________ _ 

18. Th e method of document request is/are 

[ J Fax [ ] Net-work [ ] E-mail [] Telephone call ] Posta l services 

1 In persoll J Letter[ ] Olhers (please specify) _____ _ _ _ __ _ 

19. I-Io v,' long docs it takes to ge t requested docume nt? 

I ] I - 7 days 1 ] 8- ISdays [ ] I 1110nth 

I Inter library loan is trad it ion a ll y about transferring a document ( rather than a copy of a document) fro m 
one Library to another 
2 Document del ive ry i ~ the provis ion of documents as surrogates (e .g. photocopies, microforms, digi tal 
images) that are re t ai ll ~d by the use r. 
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AP PENDIX 2 BISCUSSION GU IDE 

I. What are the major fu nct ions involved In document deli very or interlibrary loan 

se rvices at yo ur lib rary? 

2. How do the se lec tion of relevant citation, location of a source, submission of request 

and/or originator of the request, retri eval and transfer of a document is carried out? 

3. How does the library cover the cost incurred for document deli very or interlibrary 

loan services? 

4. What is your opi nion on resources sharing via document delivery services among 

academi c institutions in Ethiopia? 

5. What are the major probl ems you have faced with respect to document delivery or 

interlibrary loan services? 

6. What do you think are the sol utions in al leviating these problems? 

7. How do you sec the opportunit ies of Electronic Document del ivery services for your 

library? 

8. What is your plan fo r information resource sharing particularl y document delivery or 

interlibrary loan services? 
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APPENDIX 3 NAME OF INTERVIEWEES 

Name 

N istuh Ferede 

Ata Enchalew Yi lTI'll 

Gebrcmcskel Grilllll 

Yeshimcbet Mcrshn 

Habtamu A lcmayehu 

Ata Newaynek Kelsehl 

Ata Mu lugala Asgedom 

Ala Yared Mammo 

Ata Higcmcdhin I-I adara 

Ata Tal11iral MOla 

Ata Gi r1113 MekollilCIl 

Ato Zewdie Gudela 

Ato Gutelll a Balcha 

Ato l-I abtemariall1 N igLlss ie 

Position 

A/Head of Addi s Ababa Comm ercial College Library 

Head of computer center of Jimma Health Sc iences institute 

I-lead of Kotebe College of Teachers Education Library 

Head of Ball ir Dar teachers Co llege Library 

AI head of Bah ir Dar Polytechni c In stitute 

Head of Gondar Co ll ege of Medica l Sciences 

Ass istant Librar ian of Mekelle Business College 

Ass istant Librarian Alamaya Agricultural Unives ity 

Head of Mekelle Unives ity Co llege Library 

Chief librarian , Civ il Service College 

Head of Acqu isition department of Addis Ababa university Library 

Head of Refe rence departm ent of Addis Ababa university Library 

Head of Periodical department of Addis Ababa university Library 

Senior Library ass istant of Department of reference, Addis Ababa 
Un iversity Library 
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APPEND I X 4 L IST OF V ISIT ED LIBRARIES 

Add is Ababa COlllmercial Col lege 

Add is Ababa universilY 

Alamaya Agricultural University 

Balli I' Dar Polytec hnic Institute 

Bahir Dar teachers College 

Civil Service Co lie:.c 

Jimma Heal th Sciences Institute 

Kotebe Co llege of Teach ers Edu cat ion Library 

Meke ll c Business College 

Mekelle Uni versit y College 
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<!- - APPENDIX 5 ColdFusion scripts and HTML files> 
< ! ---Name : Indexl . CFM 
Author : Petros Demilew 
Date : May, 2000 
Nothing exciting really going on here . . . just a Welcome page . ---> <HTML> 

<HEAD> 
<TITLE>ACADEMIC lIBRARIES ELECTRONIC DOCUMENT DELIVERY SERVICES</TITLE> </HEAD> 

<BODY BGCOLOR= " Olive " TEXT= " Navy " LINK= " Blue " alink::: "White " vlink== " Red " > 

<!--- Pretty formatting ... ---> 
<table width== " 61S " border= " O" cellspacing=" O" cellpadding=" O" align= " CENTER " bgcolor=" #-008040 " bordercolor= " Lime " borde rcolorlight= "Teal " bordercolordark= "Navy " teal= " YES " > 
<TR><TD COLSPAN=" " >&nbsPi <ITO> 
<TR> 

<TD WIDTH= " O" >&nbsp; </TD> 
<TD> 

<ITO> 
<TO ALIGN= " CENTER " > 

<font face= "Myriad Web , Verdana, Helvetica " size=" +2 " style= " color: White"><BR><h2><strong>ACAOEMIC LIBRARIES ELECTRONIC DOCUMENT DELIVER SERVICES (ALEDDS) </h2></strong><BR></FONT> 
<p> The objective of this page is to provide a link of different options for making journal database search along with its location , list of academic Libraries and online document request form . 

<font face= "Verdana " color= " Black " ><I>Please click your choice</I> </FONT> </TD> 

<TD WIDTH= " 45 " >&nbspi </TD> 
</TR> 
<TR><td height= " O" colspan= " 4 n> &nbsp; <ITO> 
</TABLE> 
< ! --- This provides all of the (dyamica11y generated) links at the bottom . ---> <CFINCLUDE TEMPLATE= " footer! . cfm " > 

</BODY> 
</HTML> 



<!---
Name: footerl,CFM 
Author: Petros Demilew 
Date : May, 2000 

The footer will contain a link to all the libraries . 
First we do a query to fetch the libraries. ---> 

<CFQUERY NAME= " GetFooterLinks " DATASQURCE= " Serial " > 
SELECT NameofLibrary , LibraryID 
FROM Libraries 
</CFQUERY> 

<!--- Then we set up some formatting ... ---> 
<TR> 

<TO COLSPAN~ " 3 " > 

<table width= " 61S " border=" O" cellspacing= " O" cel lpadding= " O" align= " CENTER " 
style=" colo r : Navy ;" bgco!or= "Olive " > 

<TR> 
<td height= "2S 't colspan= " 4" align= "CENTER " bgcolor= "Silver " 

bordercolor=" Teal " style= " color : Aqua i" > 
<font face= "Myriad Web , Verdana , Helvetica " si ze= "-l " color= " Lime" > 

< ! --- Now we CFOUTPUT over the query we just executed . ---> 
<CFOUTPUT QUERY= "GetFooterLinks "> 
< ! --- Notice we ' re passing the LibraryID in the URL ... ---> 
<A 
HREF= "departmentl . cfm?LibraryID=ftLibraryIDft ">ftNameofLibra ryft </A> 

<! -- - The following line inserts a I if the current record does Not 
EQual the last record . - --> 
<CFIF CurrentRow NEQ RecordCount>I</CFIF> 
</CFOUTPUT> 
</FONT> 

</TD> 
</TR> 

<TR> 
<td height ="25 " colspan= " 4" align= "CENTER " bgcolor= " ft666666 " style= "color : Red ; "> 

<font face= "Myriad Web , Verdana , Helvetica " size="- l " color="Silver" > 

</TD> 
</TR> 

</TABLE> 
</TD> 

</TR> 

<A HREF= "insertforml . cfm"><b>Add New Journal</b></A> I 
<A HREF= " listl . cfm" ><b>Union Journal Lists</b></A> I 
<A HREF= " searchforml . cfm"><b>Journal Search</b></A> I 
<A HREF= "RequestForml . cfm"><b>Online Request Form</b></A> 

</FONT> 



< !---
Name : Departmentl . CFM 
Author : Petros Demilew 
Date : May, 2000 

If there is no variable GetLibraryName.LibraryName, 
CFPARAM creates it and assigns the value " List of libraries " ---> 

<CFPARAM NAME= " GetLibraryNarne . NameofLibrary" DEFAULT="" > 

< !DOCTYPE HTML PUBLIC " -//W3C//DTD HTML 3 . 2 Final//EN " > 

<HTML> 
<HEAD> 

<TITLE><CFOUT PUT>#GetLibraryName.NarneofLibrary #</CFOUTPUT></TITLE> 
</HEAD> 

<BODY BGCOLOR= " Teal " LINK= " Black " VLINK= " Black " 
background= ''http : // : O/CFIDE/rnain/ide . cfm?CFSRV=IDE&ACTION=READ&File=/C : /lnetPub/wwwroot/imag 
es//lnetPub/wwwroot/irnages/smpress.gif " > 

<table width= " 600 " border= " O" cellspacing=" O" cellpadding= " O" align=" CENTER " style= "color : 
Black ;" bgcolor= "Silver " bordercolor=" Fuchsia " bordercolorlight= "Aqua " 
bordercolordark= " Blue " > 

< ! -- <TD WIDTH= " 25 " NOWRAP ROWSPAN= " 99 " >&nbsp;</TD> 
<TD COLSPAN= " 3 " >&nbsp;</TO> 

< !-- <TD WIDTH= " 2S " NOWRAP ROWSPAN= " 99 " >&nbsp ; </TD>---> 
<TR> 
<td height=" lS " colspan= " 3 " valign= "TOP " bgcolor= " #FFBOBO " borderco!or=" Lime " 

bordercolorlight= "Aqua " > 
<font £ace= "Myriad Web , Verdana , Helvetica , Size=+2 " color= " Blue " > 

<A HREF= " indexl . cfm" ><IMG SRC= "up . gif " WIDTH=30 HE IGHT=40 BORDER=O 
ALIGN= " right " ALT= " HOME " > </A> 
< ! --- Displays library name ---> 

<CFOUTPUT>#GetlibraryName . NameofLibrary#</CFOUTPUT> 
<BR><IMG SRC= " white . gi f " HEIGHT=l WIDTH=520 border=O style= "color : Lime ; " 

alt="" ><i>Home</i><BR> 

</TD> 
</TR> 

</FONT> 



< ,1 ---
Name: De t a ilsl. CFM 
Author: Pe tros Demilew 
Date : May, 2000 
This template takes an journalID and shows the details for that journal 
If we weren ' t given an JournalID, this template can ' t be 

processed; go instead to the journal list - --> 

<CFIF NOT ISDEFINED ( "URL. JournalID " ) > 
<CFLOCATION URL= "Listl . c fro " > 
</CFIF> 

<,1--- This includes the HTML that goes into the header . ---> 
<CFINCLUDE TEMPLATE= " headerl . cfm " > 

<h3> Details o f Journal</h3> 
<,1--- Retrieve the journal ' s details using a SQL query - --> 
<CFQUERY OATASOURCE= "Serial " NAME= "Getjournal " > 
SELECT * FROM Journals , Libraries 
WHERE Journals . Library I D = Libraries . LibraryID 

AND Journals . JournalIO = #URL . JournalIOn 
</CFQUERY> 

<,1--- Now we just output the results ---> 
<CFOUTPUT QUERY= " GetJournal " > 
<TR> 

<TO WIDTH=70 ALIGN= "RIGHT " VALIGN= "TOP " HEIGHT= " lO " >&nbsp ;</TD> 

<TO VALIGN= "TOP " > 
<FONT FACE= "Arial, Helvetica " > 

<P> 

</P> 

<B>Journal Title : </B> #JournalT i tle#<BR> 
<B>Volurne : </B> #Volume#<BR> 
<B>Issue Number or Date:</B> #IssueNumberorDate#<BR> 
<B>Publisher : </B> #publisher #<BR> 
<B> Publicat i o n Date : </B> npublicationDate#<BR> 
<B>Pages : </ B> #page s#<BR> 
<B>Location : </B> #Nameoflibrary¥<BR> 

<!--- Notice we ' re passing the JournalID in the URL . .. ---> 
<P><FONT SIZE= " 2 " ><A HREF= "ModifyForml . cfm?JournalIO=#Jou r nalIO# " style= "color : 

Blue ;" ><b>Update Journal</b></A></FONT><P> 
<A HREF= "RequestForml . cfm " style="color : Maroon ;" > <b>Online Request</b></A> 

<ITO> 
<TO WIDTH~ " 70 " NOWRAP> &nbsp; <ITO> 

</TR> 
</CFOUTPUT> 

<TR> 
<TO HEIGHT= " 75 " COLSPAN= " 3 " > &nbsp; </TO> 

</TR> 
</TABLE> 



< ! --- Nothing exciting really going on here ... just a Welcome page. ---> 
<CFSET TITLE = "Journal Search"> 
<CFINCLUOE TEMPLATE= " headerl . cfm "> 

<CFQUERY OATASOURCE= "serial " NAME= "GetLibraries "> 
SELECT * FROM Libraries 
</CFQUERY> 
<TR> 

<TO HEIGHT= " 250 " WIDTH= " lO " nowrap> &nbsp; </TO> 
<TO VALIGN= "TOP "> 

<FORM ACTION= "SearchActionl . cfm" METHOD= "POST "> 
<FONT FACE= "Myriad Web , Verdana , Helvetica " SIZE= "-l "> 
<P> <h2> <b>SEARCH SCREEN</b> </h2> 

<tab le border= "! " cellspacing= "O" cellpadding= "2 " style= "color : White ;" 
bgcolor= "Teal " bordercolor= "Blue " bordercolorlight= "Lime " bordercolordark= "Fuchsia "> 

<tdcols pan=2> 
<B>please enter your search query</b></TO> 

<TO><P>OocumentName(Title , Volume , Issue Numbrer or Oate , PublicationOate or 
All) <BR> 

<INPUT TYPE= "TEXT " NAME=; "OocumentName "></P> 
<b>Library<BR></B> 

<SELECT NAME",, "libraryIO"> 
<OPTION VALUE= "All ">Search All 
<CFOUTPUT QUERY= "GetLibraries "> 

<OPTION VALUE= "#LibraryIO# ">#NameofLibrary# 
</CFOUTPUT> 

</SELECT></P> 

<B><INPUT TYPE= "SUBMIT " VALUE= "Search "></B> 

</FONT> 
</FORM> 

</TO> 
<TO> &nbsp; </TO> 

</TR> 
</TABLE> 



< ! ---
Name : SearchActionl.CFM 
Author : Petros Demilew 
Date: May,2000---> 

<CFINCLUDE TEMPLATE= " headerl . cfm " > 
<h 2><b >Search Result</b></h2> 
<CFQUERY DATASOURCE= " Serial " NAME= " SearchResults " > 

SELECT * FROM Journals , Librarie s 
WHERE Journals . JournalID = Libraries.libraryID 

<CFIF Form . DocumentName NEQ "" > 
AND (JournalTitle LIKE ' %#Form . DocumentName#% ' 

OR Volume LIKE ' %#FORM . DocumentName#% ' 
OR IssueNumberorDate LIKE ' %#FORM . DocumentName#% ' 
OR PublicationDate LIKE ' %#FORM . DocumentName#% ' 
OR JournalTitle & ' ' & Volume LIKE ' %#FORM . DocumentName#% ' ) 

</CFIF> 

<CFIF Form . LibraryID NEQ "All " > 
AND Journals . libra r yID #Form . LibraryID# 
</CFIF> 

ORDER BY NameofLibrary , Libraries . LibraryID, JournalTitle , PublicationDate 
</CFQUERY> 

<TR> 
<TO COLSPAN= " O" > 

<font face= "Arial , Geneva, Helvetica " size="-l " color= " Black " > 
<TO> 

<CFOUTPUT>Your search for <B> " #Form . DocumentName# " </B> has returned 
<B> #Searc hResults . RecordCount#</B> Journal(s)</td></CFOUTPUT> 

</FONT> 
</TO> 

</TR> 

<CFOUTPUT QUERY= " $e archRe sults " > 
<TR> 

<TD WIDTH=100 ALIGN= "RIGHT " VALIGN= " TOP " HEIGHT= " 80 " > &nbsp ; </TD> 

<TO VALIGN= " top " > 
<FONT FACE= "Myriad Web, Verdana , Helvetica " SIZE= " +1 " > 

<1--- Notice we're passing the JournalID in the URL . .. ---> 
<A 

HREF= " Details1 . c fm?Journal1D=#Jou rnalID# " >#Jou rnalTitle# , #PublicationDate#</A> 
</FONT> 

<FONT FACE= " Helvetica " > 
<FONT SIZE=" -2 "> Volume : #Volurne# <BR><BR></FONT> 

<FONT S1ZE= " - 1" > 
<CF1F 1ssueNumberorDate NEQ " " > Iss ue Numbe r : 

#IssueNumherorDate#<BR></CF1F> 

</FONT> 
</FONT> 

</T D> 

</TR> 
</CFOUTPUT> 

</TABLE > 



< ! ---Name: RequestForml. ern 
Author: Petros Demilew 
Date: May, 2000 
This template is just an HTML form that passes information to RequestAction.cfm . 

Each of the input elements have default values from the database . ---> 
<CFINCLUDE TEMPLATE:: " headerl . cfm"> 
<.' --- This fetches the names and ID's of the libraries, which will 

allow us to create a drop-down box ---> 
<CFQUERY DATASOURCE= "serial " NAME= "GetLibraries "> 
SELECT * FROM Libraries ORDER BY NameofLibrary</CFQUERY> 
<TR><h3> ON LINE REQUEST FORM </h3> 

<TD WIDTH ~ 100 ALIGN = " RIGHT " VALIGN = "TOP " HEIGHT = " 100 " > &nbsp; </TD> 
<TD VALIGN = "TOP " > 
<table border= "O" cellspacing= "O" cellpadding= "O" bgcolor= "#OOFF80 " 

bordercolor= "Green "> 
<TR> <td colspan=2> 

<8> Please enter journal information:</b><p> 
</TD> 

</TR><CFFORM ACTION = "RequestActionl . cfm" METHOD "POST "> 
<FONT FACE= "Helvetica " SIZE="-l "> 

<TR><TD><B>Date of Request : </B> 
<CFINPUT TYPE= "TEXT " NAME= "DateofRequest " REQUIRED= "YES " MESSAGE= "You must 

enter a date for request . "> 
<Td> <8> Name of Requestor Library : </B> 
<CFINPUT TYPE= "TEXT " NAME:: "NameofLibrary " REQUIRED= "YES " MESSAGE= "You must 

enter a requestor Library . "></td 
</TR><TR><TD> <b>Author of article </8> 

<CFINPUT TYPE= "TEXT " NAME= "AuthorofArticle " REQUIRED= "YES " MESSAGE::: "You must 
enter an author of article. "> 

<TD><b> Title of article : </b> 
<CFINPUT TYPE= "TEXT " NAME = "Titleofarticle " REQUIRED= "YES " MESSAGE= "You must 

enter a title of article . "></P> 
</TD></TR> 

<TD><b> Pages of article : </b> 
<CFINPUT TYPE= " TEXT " NAME= " PagesRequested " REQUIRED~ " YES " MESSAGE~ " You must 

enter paqes to be requested . "> 
<TD><b>Title of Journal :</8> 
<CFINPUT TYPE ~ "TEXT " NAME 

title . " REQUIRED = YES></TD> 
<TR> 

<TD><B>Volume :< /B><P> 

"JournalTitle " MESSAGE "You must enter a 

<CFINPUT TYPE = "TEXT " NAME 
REQUIRED ~ YES><P> 

= "Volume " MESSAGE "You must enter a volume ." 

<TD><b>Issue Number or Date : </B> 
<INPUT NAME= "IssueNumberorDate " </TD><P> 

<TR> 
<TD><B>Publ isher : </B> <P> 
<I NPUT NAME= " PUBLISHER " > 
<TO><b>Publication Date <IS> 
< INPUT NAME= "PublicationDate " > 
<TR><TD><b> Supplier Library<BR></B> 
<SELECT NAME= "LibraryID"> 

<CFOUTPUT QUERY= "GetLibraries "> 
<OPTION VALUE= " #LibraryID# "> 
#NameofLibrary# 
</CFOUTPUT> 

</SELECT> 
<TD><b> <INPUT TYPE"" "Submit " VALUE::: " Submit Request "></b> 
<TD><INPUT TYPE= "Reset " VALUE= " Clear "></P> 
</FONT> 

</TR></CFFORM> 
</tab1e></TD><TD WIDTH ~ 100 ALIGN 
</TR><TR><TD HEIGHT ~ " 35 " COLSPAN 
</TR></TABLE> 

" RIGHT " VALIGN = "TOP " HEIGHT 
" 3 " > &nbSPi </TD> 

" 150 " > &nbsp; </TD> 



<!---
Name: RequestActionl . CFM 
Author : Petros Demilew 
Date : May, 2000 
This INSERT statement does the actual adding 
of the data to the database; notice that the 
SQL statement contains Cbld Fusion Hvariables# ---> 

<CFQUERY DATASOURCE= "serial " NAME= "Sendrequest " > 
INSERT INTO Request 

(DateofRequest , 
NameofLibrary , 
AuthorofArticle , 
TitleofArticle , 
PagesRequested , 
JournalTitle , 
Volume , 
IssueNumberorDate, 
Publisher , 
Publication Date , 
LibraryID) 

VALUES ( ' #Form . DateofRequest# ' , 
' #Form . Nameofl ibrary# ' , 
' #Form . AuthorofArticle# ' , 
' #Form . TitleofArticle# ' , 
' #Form . PagesRequested# I , 
' #Form . JournalTitle# ' , 

, # Form . Volume# ' , 
' #Form . IssueNumberorDate# ', 
, # Form. publisher# ' , 
' #Form. Publicat ion Date# ' , 
' #Form . LibraryID# ' ) 

<!CFQUERY> 

<CFLOCATION 
URL= "Confirmletter . cfm " » 



< ! ---
Name: ModifyForml.CFM 

Author: Petros Demilew 
Date : May, 2000 

This template is just an HTML form that passes information to ModifyAction . cfm. 
Each of the input elements have default values from the database . ---> 

<CFINCLUDE TEMPLATE= " headerl.cfm" > 
< ! ---<CFINCLUDE TEMPLATE= "Admin - password . cfm ">----> 
<CFQUERY OATASQURCE= "Serial " NAME= "GetLibraries " > 
SELECT * FROM Libraries 
ORDER BY NameofLibrary 
</CFQUERY> 
<!--- The query get journal will be used to populate the input fields . ---> 
<CFQUERY DATASOURCE= "serial " NAME= " GetJournal " > 
SELECT * FROM Journals, Libraries 
WHERE Journals . LibraryID = Libraries . LibraryID 

AND Journals . JournalID =#URL .JournalID# 
</CFQUERY> 
<cfinsert datasource= "Serial " tablename= " Journals " dbtype= "ODBC " password= "mimi " > 

<TR><H3>Update Screen</h3> 
<TO WIDTH~100 ALIGN~ " RIGHT " VALIGN~ "TOP" HEIGHT~ " 150"> &nbsp; </TO> 

<TO VALIGN= " TOP " > 
<CFOUTPUT QUERY= "GetJournal " > 

<CFFORM ACTION= " ModifyActionl.cfm" METHOD= " POST " > 
<INPUT TYPE= " HIODEN " NAME= " JournalID " VALUE= " #JournalID# " > 
<table border=" O" cellspacing= " 2 " cellpadding=" O" bgcolor= " Lime " 

bordercolor=" Green " > 
<TR><td colspan=2> 

<B> Please enter journal information to be modified : </b><p> 
<ltd> 

</TR><FONT FACE= " Helvetica " SIZE:: " -l " > 
<TR><TD><P>Title<BR> 

<CFINPUT TYPE= "TEXT " NAME= "JournalTitle " VALUE= " #JournalTitle# " REQUIRED= " YES " 
MESSAGE= " ¥ou must enter a first name . " ></P> 

<TD><P>Volume<BR> 
<CFINPUT TYPE= " TEXT " NAME= " volume " VALUE= " #volume# " REQUIRED= " YES " MESSAGE= " You 

must enter a Volume . "></P> <ltd> 
<TR><T D><P>Issue Number or Date<BR> 
<INPUT TYPE= "TEXT " NAME= " IssueNumberorDate " VALUE= " #IssueNumberorDate# " ></ P> 
<TD><P>Publishe r<BR> 
<INPUT TYPE= "TEXT " NAME= " Publisher " VALUE= " #Publisher#"></p> <ltd> 
<TR><TD><P>Publ ication Date<BR> 
<I NPUT TYPE= "TEXT " NAME= " PublicationDate " VALUE= " #Publi ca tionDate# " ></P 
<TR><TD><P>Pages<BR> 
<INPUT TYPE= " TEXT " NAME= " Pages" VALUE= " #pages#"></P> <ltd> 
<TR><TO><P>Library<BR> 
<SELECT NAME = " LibraryID " > 

<CFLOOP QUERY= "GetLibraries " > 
<OPTION VALUE~ " #LibraryID# " 

<CFIF LibraryID IS GETJOURNAL . LibraryID>SELECTED</CFIF> 
<TD> #NameofLibrary# <BR> 

</CFLOOP> 
</SELECT></P> 

<TD><P>E-ma i l<BR> 
<INPUT TYPE= " TEXT " NAME= " Email " VALUE= " #Email# " ></P> 
<P><INPUT TYPE~ " SUBMIT " VALUE~ " Modify " ></P> 

</FONT> 
</CFFORM> 
</TABLE> 

</CFOUTPUT> 
</TO><TO WIOTH~100 ALIGN~ " RIGHT " VALIGN~ " TOP " HEIGHT~ " 150 " > &nbsp; </TD> 

</TR><TR><TO HEIGHT~ " 35 " COLSPAN~ " 3 " > &nbsp ; </TD> 

</TR></TABLE> 



< ! ---
Name : ModifyActionl,CFM 
Author: Petros Demilew 
Date : May, 2000 

This template takes info passed from ModifyForml , cfm and updates the database . ---> 

<cfquery 
NAME= "ModifyJournal " datasource= "serial " > 
UPDATE Journals 
SET JournalTitle = ' #Form , JournalTitle# ' , 

volume= ' # Form . Volume# ' , 
IssueNumberorDate = ' #Form . IssueNumberorDate# ', 
Li bra r yID= ' #Form , Li braryID # ' , 
Publisher = ' #Form . Publisher# ', 
PublicationDate = ' #Form . Publication Date# ' , 
Pages = ' #Form . Pages# ' 

WHERE JournalID = #Form , Jou rnalID# 
</CFQUERY> 
<CFLOCATION 
URL= " Deta i lsl . cfm?JuornalID=#JournalID# " » 



< ! ---
Nam e : Li s tl.CFM 
Author: Petros Demilew 
Date , May, 2000 

This template lists the journals, grouped by library, and lets 
the user click on a journal to view details 
Get journals (and their loca tions); and order by 
library because that ' s what we ' re going to group by 
---> 

<CFQUERY OATASOURCE= "Serial " NAME= "Getjournals " > 
SELECT * FROM Journals , Libraries 
WHERE Journals . LibraryIO = Libraries . LibraryIO 
ORDER BY NameofLibrary , Journals . LibraryID, JournalTitle , PublicationDate 
</CFQUERY> 
<CFINCLUDE TEMPLATE= " headerl.cfm" > 
<h3> Union List of Journals </h3> 
<TR> 

<TO COLSPAN= " 5 " > 

<TABLE WIOTH= " 95% " BORDER= " Q" CELLSPACING= " Q" CELLPADDING= " Q" ALIGN= "CENTER " > 

< ! --- Output the query data; the code between this <CFOUTPUT> 
and the next <CFOUTPUT> is only outputted once per 
LibraryID, since it is grouped by LibaryID ---> 

<CFOUTPUT QUERY= "GetJournals " GROUP= " LibraryIO " > 
<TR> 

<td height=" VALIGN " colspan=" 5 " > 
<font face= "Myriad Web , Verdana , Helvetica " size= " 2 " 

color= "Navy " ><B> #NameofLibra r y#</B></FONT> 

<ITO> 
<TO VALIGN= " bottom" ALIGN= " right " ><FONT FACE= "Arial , Geneva , Helvetica " 

SIZE= " -1 " ><A HREF= "mail to : "Email" .. >"Email "</A><BR></FONT></TO> 
<!TR> 

<! - -- Now we start outputting for every record 
( i . e . every Journal) ---> 

<CFOUTPUT> 
<TR> 

<TO WIOTH=25 NOWRAP> &nbsPi </TD> 
<TO ALIGN= " left " VALIGN= " top " > 

<FONT FACE= "Arial , Geneva , Helvetica " SIZE= "- 1 " > 
<A 

HREF= " Oetails1 . cfm?Journal10="Journal101t " >ItJournalTitle#,#PublicationOate# , </A><BR> 
</FONT> 
<FONT FACE= "Arial , Geneva , Helvetica " SIZE= " -2 " > 

<TO VALIGN= " top " ALIGN= " right " ><FONT FACE= "Arial , Geneva , 
Helvetica " SIZE="-2 " > Volume : #Volume #<BR> 

</FONT> 
<ITO> 

<TO VALIGN= " top " AL1GN= " right " ><FONT FACE= "Arial , Geneva , 
Helvetica " SIZE= " -2 " > Issue n umber : #ls5ueNumberorDate#<BR></FONT></TD> 

<!TR> 

</CFOUTPUT> 

</CFOUTPUT> 

</TABLE> 
<ITO> 

<!TR> 

< / TABLE> 



< ' - --
Name: InsertForml . CFM 

Author : Petros Oemilew 
Oa te: May, 2000 

This template allows the user to provide information about 
a new journal , and passes the data to InsertActionl . cfm, which 
adds the data to the database - --> 

<CFINCLUoE TEMPLATE= " headerl.cfm" > 
< ! --- This fetches the names and 10's of the libraries , wh ich will 

allow us to create a drop-down box ---> 
<h3>ADD JOURNAL FORM</h3> 
<CFQUERY oATASOURCE= "serial " NAME= "GetLibraries " > 
SELECT * FROM Libraries ORDER BY NameofLibrary</CFQUERY> 
<TR><To WIDTH = 100 ALIGN = "RIGHT " VALIGN = "TOP " HEIGHT = " 150 " > &nbsp; <ITO> 

<TO VALIGN ~ " TOP " > 
<tabl e border= " O" cellspacing= " O" cellpadding= " 2 " bgcolor= " Lime " 

bordercolor= "Green " > 
<TR>< td colspan=2> 

<B> Please enter journal information to be added :< /b><p> 
<ltd> 

</TR > 

<TR> 
<FONT FACE= " Helvet i ca " SIZE= " -l " > 

<CFFORM ACTION = " InsertActionl.cfm" METHOD 
<FONT FACE= " Helvetica " SIZE= " -l " > 
<To><P>Title<BR> 

" POST " > 

<CFINPUT TYPE = " TEXT " NAME 
title. " REQUIRED ~ YES></P> 

= " JournalTitle " MESSAGE 

<To><P>Volume<BR> 

"You must e nter a 

<CFINPUT TYPE ~ "TEXT " NAME 
REQUIRED ~ YES></P></td> 

= "Volume " MESSAGE " You must enter a volume. " 

<TR><To><P>Issue Number or Oate<BR> 
<CFINPUT TYPE = " TEXT " NAME= " IssueNumberoroate" MESSAGE 

issue number or date " REQUIRED = YES> </P> 
<To><P>Publisher<BR> 
<I NPUT NAME~ " PUBLISHER " <P></td> 
<TR><To><P>Publication Year<BR> &nbsp ; 
<INPUT NAME= " Publicationoate " </P> 

<TD><P>Pages</P> 

" You must enter an 

<INPUT NAME~ " Pages " style~ " HEIGHT: 26px ; WIDTH: 145px " <BR></P></ td> 
<TR><To><P>Library<BR> 

<SELECT NAME= " LibraryIo" > 
<CFOUT PUT QUERY= "GetLibra ries " > 
<OPTION VALUE= " #LibraryIo# " > 
#NameofLibrary# 
</CFOUTPUT> 

</SELECT></P> 
<To><P><INPUT TYPE= "submit " VALUE= "Add Journal " ></P></TD> 
</FONT> 

</TABLE> 
</CFFORM> 
</TD><TD WIDTH ~ 100 ALIGN ~ "RI GHT " VALIGN ~ "TOP " HE IGHT 

</TR> 
<TR><To HEIGHT = " 35 " COLSPAN = " 3 " > &nbsp; </To> 
</TR></TABLE> 

" 150 " > &nbsp ; <ITO> 



<! -- -
Name: InsertActionl . CFM 
Author : Petros Demilew 
Date : May, 2000 

This INSERT statement does the actual adding 
of the data to the database ; notice that the 
SQL statement contains Cold Fusion #variablesN ---> 
<CFQUERY DATASOURCE= "serial " NAME= " Insert Journa l "> 
INSERT INTO Journals 

(Journa l Title , 
Vo lume , 
IssueNumberorDate , 
Publisher , 
PublicationDate , 
Pages , 
Library I D) 

VALUES ( ' #Form . JournalTitle# ' , 
' #Form . Volume#- ' , 
' #Form . IssueNumberorDate# " 
' #Form. publishe r # ' I 

' itForm . Publicationdate# ' I 

' ffForm . Pages# I I 

' #Form . LibraryID# ' ) 
</CFQUERY> 
< ! --- Go back to the Add journal page---> 
<CFLOCATION URL= "InsertForml . cfm" 
»> 



< I OOCTYPE HTML PUBLIC " -IIW3CIIOTO HTML 4.0 Transitional/lEN " > 
< ! ---Name: Confirma tionLet ter. Cffl 
Author : Petros Demilew 
Date : May, 2000 

This templates displays a message for requestor for successful request made by users ----> <html> 
<head> 

<title> Thank you for Your request</title> 
</head> 

<body> 
<CFINCLUDE TEMPLATE= " headerl . cfm"> 
<h3> Con firmation Letter</h 3> 
<TR> 

<td width= " lOQ " height= " 150 " align= " RIGHT " valign=" TOP " bgcolor= "Silver " bord ercolor= " S i lver " b o rdercolorlig ht= " Fuchsia " st y le= " color : white i " nbsp= " YES " ></TD> 

<TO VALIGN~ " TOP " > 

</body> 
</html> 

<font face= "Arial , He l vetica " color= "Navy " > 
Tha n ks for Your recent req ues t. It will be processed as quickly as possible . Feel free to continue review our site. If there is any t h ing we can do to make our site more us e ful / please 
<A HREF= "Mailto : sisa . aau@telecom . net . e t# " >drop us a line</a> 
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LITHOLOGIC AND STRUCTURAL MAPPING OF THE 
1'lORTHEAST LAKE ZIWAY AREA, ETHIOPIAN RIFT, 

WITH THE HELP OF LANDSAT TM DATA 

Tesfaye Konne 
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Addis Ababa University, PO Box 1176 Addis Ababa, Ethiopia 

ABSTRACT: By integrating the interpretation of interactively enhanced Landsat 
Thematic Mapper (TM) image with field data it was possible to map the lithology 
and structures of the area located in the central part of the Main Ethiopian Rift 
(MER) . Most lithologic contacts, faults and lineaments that were not identified in 
previous geological and structural maps of the region are mapped with beller 
accuracy, minimum cost and shorter field season. Different image enhancement 
techniques wen' dPplied to enhance the original data. The resultant image is 
interpreted visually. The results of the work showed four major volcanic rock 
units, namely: 1. the lower series of pyroclastic deposit, 2. the basaltic series, 
3. pyroclastic depositii of the rift floor and 4. recent lava flows. Three sels of 
faults were also mapped; 1. NE'SW striking rift-margin faulls, 2. NW'SE to NNW­

SSE trending trans-rift faults and lineaments and 1. the youngest and active NNE­

ssw to N-S faults of the Wonji Fault Belt (WFB). 

Key words/phrases; Ethiopia, fault, landsat TM, lithology, rift, volcanism 

INTRODUCTION 

Due to its rough topography, poor accessibility and other factors, large part of 
the resourceful land of Ethiopia has remained geologically unexplored. To 
overcome some of these barriers and unravel the resource potential of the 
country, the importance of integrating multi-source data such as remote sensing 
with that of conventional method fi eld geological mapping is unquestionable. 
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Prior to the availability of satellite imageries, geologists relied on aerial 
photographs to obtain synoptic coverage of a study area. However, geologic 
interpretation of aerial photos is limited by many factors including poor spectral 
resolution, higher geometrical distortion, large number of photos required to 
recognise large surface features and higher cost (Rothery, 1984). Landsat TM 
data overcomes such handicaps in geological mapping and also provides the 
possibility of further treatment of the data in such a way that it fulfils the 
required sense of interpretation. 

The objective of this study is therefore, to show how remote sensing data and 
methods of image interpretation improve the conventional methods of geological 
mapping, and to test some of the digital image processing techniques suggested 
for geological applications. Mapping structures in the inaccessible parts of the 
region and reconstructing the possible tectonic relationships among the faults of 
different phases and volcanism are the final results of this study. 

LOCATION AND ACCESSIBILITY 

The study area is located about 140 km south of Addis Ababa in the central part 
of the Main Ethiopian Rift (MER). It lies within 38°4S' and 39°IS'E. longitude 
and 8°00' and 8°IS'N. latitude, covering about 12S0 km' area (Fig. 1). 

The topography of the central part of the MER is characterised by intensively 
faulted blocks with steep scarps forming local horst and graben structures. Long 
and relatively narrow (I-S m) extension fractures (Tesfaye Korme et al., 1997), 
brecciated lava flows , lava domes, cinder cones, craters and calderas are the 
most notable features within the study area. These features produced extremely 
rough topography. Due to such rough topography and absence of routes, 
accessibility to some localities in the area is rather difficult. There is only one 
dry weather road joining Asela and Meki towns. This road helped to accede at 
some of the representative geologic sections which were used as test areas while 
mapping the lithology of the inaccessible zones applying techniques of remote 
sensing. 
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Fig. 1. Location map or the study area. Circles with dot at the centre show location of 
stratigraphic columns, broken lines with dot are contours, dotted lines are rivcrs and 
dashed lines are all weather roads. 
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GEOWGY OF THE ETHIOPIAN RIFf 

The MER is part of the great East African rift and li es within 5°00' and 9°00'N. 
latitude and 37°30' and 40 0 00'E. longitude (Mohr, 1 967b). The Main 
Ethiopian Rift is geographically divided into three sub-sectors: Northern, 
Central and Southern sectors (Gidey Wolde-Gabriel et al., 1990). Its geometry 
is characterised mainly by normal step faults of various dimensions with 
orientations ranging from NNE-SSW to NW-SE (Mohr, 1967b; Di Paola, 1977). 
These faults are commonly arranged in side-stepping an en-echelon style. The 
adjacent plateaux on the either side of the rift are formed by huge piles of 
Tertiary basaltic and rhyolitic lava and a number of Tertiary shield volcanoes. 
However, there are also windows of metamorphic basement rocks of 
Precambrian age and Mesozoic sedimentary rocks in a few localities. These pre­
Tertiary rocks are exposed along the eastern, western and southern Afar 
margins (Huchinson and Engels, 1970; Zanettin and Justin-Visentin, 1974; 
Black et al., 1975; Chessex et al., 1975). They also occur along the western 
margin of the central sector of the MER at Kella Horst, and at Amaro Horst in 
the southern sector of the MER (Levitte et al., 1974; Zanettin et al., 1980). In 
the southern sector of the MER, crystalline basement is unconformably overlain 
by various Tertiary (12.7-49.4 Ma) and quaternary volcanic rocks, including 
the oldest known (Eocene) flood basalt in Ethiopia (Davidson and Rex, 1980). 
The floor of the Ethiopian Rift is in general covered by Mio-Pliocene to present 
volcanics and volcano-sedimentary deposits. 

LANDSAT TM DIGITAL IMAGE PROCESSING, INTERPRETATION 
AND GEOLOGICAL MAPPING 

Digital data and the software 

The study area lies within a scene of LANDSAT-5 Path-168 and Raw-54 taken 
on November 22, 1989. A window of 1950 columns and 1289 lines containing 
four TM bands was extracted and treated using ERDAS software installed on PC. 

Further treatments were also made on an APOLLO station with TOV software 
which is developed locally at the University of Pierre and Marie Curie, 
Laboratory of Remote Sensing. 

Image processing includes mathematical manipulations on raw digital data that 
enables us to get images containing more information that are essential for the 
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final goal of the work. In this study, image processing was carried out with 
some information from the existing geological map at 1 :250,000 scale and 
additional geological data from reconnaissance field work. The bands available 
were TM band2, band3, band4 and bandS (while TM bandl, band6 and band7 
are lacking). Various methods and processing techniques were applied to 
enhance the images and compensate for the lack of information from TM band7. 
Band rationing, principal component analysis and spatial filtering were among 
the principal mathematical manipulations applied on the four bands to extract 
the maximum possible information which are requ ired for geological mapping . 

Digital data processing 
a. Colour combinations 
Covariance matrix is calculated (Table I) to investigate the distribution of 
information among the four bands . The matrix indicates the joint variance (co­
variance) between bands about th eir weighted mean . When the co-variance 
between two bands is positive, the information in the bands are positively 
correlated, and hence there is high redundancy . If it is negative, an inverse 
relationship ex ists, and consequently, features represented by higher digital 
number values (brighter pixels) in one of the bands will have lower values 
(darker pixels) in the other band . If co-variance is zero , then the information 
contained in the two bands are independent. Co-variance matrix also helps in 
selecting bands for colour combinations. According to the covariance matrix of 
the data used in this study (Table I), there is relatively higher redundancy of 
information among the bands used except for band3, band4, and bandS. Thus, 
a good co lour combination image showing diverse surface covers (e.g ., rocks, 
soil and vegetation) is obtained by composing the TM bands 5, 4 and 3 in red, 
green and blue (RGB) order. 

Table I. Covariance matrix or the rour bands. 

Bands B2 B3 B4 B5 

B2 719.4 

B3 159 .5 58.72 

B4 309.5 112.8 223.3 

B5 207.4 70.34 135.4 173 .8 
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b. Principal component analysis 
Principal component analysis is a mathematical method of improving the spread 
of data about a new set of axes in multi-dimensional space (Drury, 1992). It 
avoids redundancy of information in different bands. In the case of the data 
used in this study, the original bands (band2, 3, 4 and 5) are projected onto 
four new principal axes as linear additive combinations using calculated eigen 
vectors (fable 2). Each eigen vector is a loading factor for the contribution of 
individual band to a principal component. The co-variance matrix of the original 
bands is transformed in such a way that the new co-variance between the 
transformed canals (principal components) becomes zero. This means that, there 
is no more redundancy among the transformed canals. Variations within 
information contained in individual transformed canals are recognised as 
eigenvalues which are considered as variances of the principal components 
(fable 3). 

Table 2. Eigen vectors and calculated principal com)MlRents or the rour bands. 

Band B2 B3 B4 BS 

PCI 0.83 0.21 0.42 0.00 - PCI = 0.838, +0.218, +0.42B, + OB, 

PC2 -0.53 0.22 0.43 0.90 - PC2 = -O.S3B, +0.228, +0.43B, +0.90B, 

PC) .{).18 0.31 0.67 .{).6S _ PC) = -O.18B, +0.318, +0.67B, .{).6SB, 

pc4 0.00 0.90 .{).44 .{).02 .. pc4= OB, +0.908, -O.44B, -0.02B, 

The highest eigenvalue corresponds to the first principal component and, the 
values decrease rapidly towards the higher order principal components (fable 
3). The result is that, the first principal component is generally a weighted 
average of all of the data and approximates an image of albedo and topography 
in the range covered by remote sensing systems (Drury, 1992). High order 
principal components contain detailed information concerning the different types 
of lithologic and vegetation covers of the area. By applying directional and edge 
enhancement filters on the first principal component image we have obtained 
large number of fault zones and other lineaments in a preferred direction, well 
defined lithologic boundaries and other land-cover limits. 
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Table 3. EiaenYalues. 

NeocanaJs (pc) Eigen values Variance eu'!'ulative 
(") variance (") 

pcI 991.83 84.41 84.41 

PC2 122.58 10.43 94.84 

pc3 59.06 5.03 99.87 

pc4 1.52 0.13 100.00 

c. Band rationing 
The ratio images have the effect of suppressing unnecessarily detailed spectral 
responses which are introduced due to rough topography, while better enhancing 
the colour boundaries. Therefore, they are very useful in lithological mapping 
since they directly exaggerate subtle colour differences among the different 
rocles exposed on the surface. Many geological problems such as tracing lateral 
facies variations require fine lithologic mapping. For such type of mapping ratio 
images derived from infrared and visible bands gives better result than detailed 
field mapping. However, rationillg reduces the ability to discriminate between 
two rocles with very different albedos, but similar spectral reflectance (Drury, 
1992). 

The ratio image used in this study is computed with the formula indicated below 
from TM band3 and bandS which are tlle least correlated bands (Table I). After 
rescaling ilS dynamic range between 0 and 2SS, the ratIo Image is found to be 
rich in information that are useful for lithologic mapping. 

Ratio image = BandS - BandS - Band3 (K) 
BandS + Band3 

where, k is a constant for re-scaling the dynamic of the resultant image. 
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d. Edge enhancement and linear directional filtering 
Edge enhancement and linear directional filtering are particularly important in 
smoothening images, in enhancing certain lineaments of preferred orientations 
and in detecting lines and edges such as lithologic contacts and lava flow 
structures. They are also used to reduce the effect of differences in illumination 
over the area. 

A consequent limitation of filters, mainly the high pass ones, is that, only local 
variations with respect to neighbouring pixels become important and the 
absolute DN-values have no significance in image interpretation (Gupta, 1991). 
The image used in structural mapping of the study area is obtained by applying 
first, a high-pass NE-SW directional filter of (7 x 7) to the TM band 4 and, then 
adding the filtered image to the original. This process has strongly modified the 
individual pixel values near the edges and lines that are enhanced. It has largely 
enhanced the visibility of the NW-SE to NNW-SSE striking trans-rift faults and 
lineaments which will be discussed in the structural mapping section of this 
manuscript. 

e. Geometric correction 
Like any other Satellite data, the geometric distortion associated to Landsat TM 
data requires correction. Due to relatively unstable mechanical scanning system 
of the Landsat TM sensor, the associated geometrical distortion in TM images is 
irregular and it can not be easily modelled like that of SPOT images (Story and 
Congalton, 1986). However, the geometric correction of images used in this 
study is done with respect to a Universal Transverse Mercator (UTM) topo-map 
of 1 :50,000 scale. To perform this correction, 33 ground control points (ocp) 
which are uniformly distributed in the image have been carefully selected on 
both the image and the reference topo-map. The first calculation of geometric 
correction is done with the first order transformation at total root mean square 
(RMS) error of 2.5. The result obtained after iteration indicated that about half 
of the total GCP have been correctly identified at RMS of 2.5. However, the 
maximum acceptable total RMS error for good geometric correction is 2.0. 
Therefore, it is necessary to reduce the RMS error as lower as possible keeping 
the maximum number of GCP,(Tables 4 and ·S). At the total RMS error = 1.43398 
seven ground control points are accepted. These seven ground control points are 
sufficient to correct the geometry of the image at the required scale. 
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The oN-values of the raw image are interpolated to the new geometrically 
corrected grid using the method of bicubic interpolation. This method uses a 
polynomial surface to fit the DN values into the new grid. Hence, the resultant 
image is not only corrected geometrically, but also modified radiometrically 
(Gupta, 1991), and it has ident ical projection and scale to the referenced UTM 

topo-map of scale 1 :50,000. 

Table 4. Ground control points (Gep) after iteration at RMS = 1.43398 

Groundcontrol Co-ordinates on to po-map (UTM) Co-ordinates on image (pixels) 
point (ocp) 

Latitude Longitude X Y number 

2"" 476015.0000 892075.0000 252 987 

4" 489087.0000 896045 .0000 707 797 

8" 478050.0000 908080.0000 252 415 

17'" 506055 .0000 903053.0000 1255 456 

20- 501053 .0000 887075 .0000 1078 832 

26~ 524055 .0000 894040.0000 1927 681 

33''' 511060.0000 881060.0000 1527 1197 

Table S. Errors contributed by the ground points. 

Ground control Total error Error contributed 
point (GCP) number by the GCP 

2'" 1.5506 1.0813 

4'" 1.6232 1.1319 

8'" 1.6958 1.1826 

17'" 1.4915 1.0401 

20" 1.1640 0.8118 

26" 0 .9814 0.6844 

33'" 1.3467 0.9392 
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Imtlge inJerpntation and geological mapping 
In remote sensing application to geologic mapping, the most important task that 
follows image processing is the interpretation. Even though it is possible to 
identify and classify the different themes in the image automatically, more 
accurate result is obtained by visually interpreting the images. In this study, 
interpretation is done on a I: 100,000 scaled printed Image and at a screen 
having higher resolution contemporaneously. This interactive interpretation 
permits to zoom the digital image where detailed interpretation is required. 

Using the colour combination image of TM bandS, ratio of bandS and band3 and 
principal component 2 in RGB order, nine different themes were identified of 
which seven of them represent the different rock units (Fig. 2). The geological 
map shown in Figure 3 is a result of compilation by integrating image 
interpretation with field geological data. The spectral separation among the 
different themes in each transformed (neocanals) and original bands indicated 
in Figure 2 confirms that, TM bandS, ratio image, and PC I and pc2 contain the 
DN values characterising the themes established. 
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