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ABSTRACT 

Currently, Ethiopia is undertaking major reforms ill irs economic system through the 

introduction of a market-based economic policy. Among the effects of these are the 

increase in the volume of trade and intemational relatiolls and a shift ill the role of the 

govemment in controlling the ecollomy ji"om miao-Ievelto macro-level. The macro-level 

management (in particular, the formulation of tangible policies and plans to 

manage/controlthe macro-economic activities), ill tum, requires mOre than any thing else 

timely and complete information on socio-economic as well as spatial variables at various 

levels. However, problems in accessillg even available information for the pll1pose 

indicated have been repeatedly cited at the MinistlY of Economic Development and 

Cooperation (the governmellt organ in charge ill this respect) . 

This study, therefore, was undertaken to establish the information requirements and assess 

the major problems of accessing available iii/ormation ar the minisfly, with the view of 

exploring the application of the features and capabilities provided by object-oriented 

techniques, in tackling the iii/ormation access problems. 

Experts at the minisli y were surveyed. On the basis of dara gathered d1lring the survey, 

organization-level iii/ormation req1liremellts are identified; inventOlY of existing 

capabilities is made; the information provisioll prohlems are analyzed. 

Development of an illtegrated database system (with "multimedia" features, i.e., that 

supports texl and image), is idelltified as one of the requirements in tackling the existing 

problem. An attempt is also made to summarize the limitation of conventiollal approaches 

to implement such database, as well as demollstration of the application of object-oriented 

development techniq1les (as an appropriare alterllative) database thr01lgh prolOtyping. 

Further, recommendations are made for cOllsideration by the millistlY, 10 f1llly benefit ji"om 

the solulion suggested by way of identifyillg major activities to be carried Ollt to develop 

the prototype database into a f lilly operatiollal (matllre) database. 
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1. INTRODUCTION 

1.1. Backgroun d 

The constantly changing trend in information technology is rapidly introducing new 

concepts and means in information retrieval systems. Conventional information retrieval 

systems built on the basis of traditional approaches for textual information handl ing are no 

longer the preferred means for information handling practices in such dynamic areas of 

economic planning and policy analysis whose information requirements are not only 

complex in nature but constantly changing. Object-oriented approaches are among the new 

techniques that are coming into the scene with features and capabilities that enhance the 

performance of conventional storage and retrieval techniques to meet the challenges in such 

areas. 

Object-orientation is "an approach to systems development that proposes the 

use of system "objects" to build new systems and rebuild old ones" 

(Weinberg, et ai, 1989). It tries to model and represent the real world in 

terms of objects which are easier to visualize and understand. 

Since development planning and policy analysis in any economic system involves activities 

that are deemed state responsibilities, the greater the number of activities the more complex 

the macro-economic decis ion making procedures become. For such a complex decision 

making process, therefore, information on various socio-economic aspects is required . The 

information required , especially, at the national level, includes large volumes of data on the 

physical, social , economic and ecologic systems (Taddesse, 1988). The types of information 
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involved, come In numeric, text (long text and variable length text) , image and graphics 

forms. 

Use of object-oriented technologies in the design of modern info rmation storage and 

retrieva l system has been increasing and seen as a better means that deserves attention. 

Currently, there is an upward trend in the interest for the object-oriented approach as a way 

for overcoming drawbacks in traditional data models (Clementini and Felice, 1994) 

Because the object-oriented approach tries to model the real world as closely as possible, 

databases built on the basis of this approach are reported to avoid system complexities and 

have greater efficiency. The capability to model the real world in a closer way has the 

advantage of representing and manipulating links and relationships among entities in a direct 

way. 

The object-oriented approach has been praised al so for its handling of complex types of 

information such as set and tuple valued with greater efficiency and effectiveness. 

"Complex objects can be rep resented in various ways in the sense of a structural object­

orientation ." Thi s feature combined with other aspects has been proven to handle better 

information types such as geographic, environmental and engineering (Gunther and 

Lambarts, 1994). It is this capabili ty that makes it an appropriate approach in the 

management of planning in fo rmat ion where such data types are required. 

1.2. Statement of the Problem 

Recently, Eth iopia has been undertaking majo r reforms in its economic system through the 

introduction of market-based economic policy. Among the effects of thi s are increase in the 
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volume of trade and international relati ons and a shift in the role of the government In 

controlling the economy from micro-level to the macro-level. 

As indicated earlier, there is no doubt that information is indispensable to the formulation of 

tangible policies and plans to manage/control the macro-economic act ivities, Huge amount 

and complex types of information are demanded fo r purposes of plan formulat ion and poli cy 

analysis, 

In the Ethiopian economic management situation there is substant ial evidence (Taddesse, 

1988) that there has been a persistent problem of accessing available information , 

Information on socio-economic as wel l'as spat ial variab les has been difficu lt to access to a 

degree required for planning purposes, There is a sub-optimal utilization of information 

generated from various sources, Among the major facto rs, cited by workers in th is area 

(Zhou, 1992), contributing to this problem are the absence of proper organi zation of the 

available information and a suitab le mechanism for timely del ivery to the user. 

That use of info rmatio n technology (IT) can Improve the accessibility of in formation 

required in the planning, management and productivity of all types of economi c 

development activities is not disputed, Use of properly designed IT -based info rmati on 

systems can greatly enhance policy analysis and macro-economic management by allowing a 

computerized capital project financing, disbursement track ing, physical progress and 

technical assistance monitoring of projects, monitoring of foreign exchange commitments, 

tailoring budget production to policy ana lysis , provision of multi-sectoral socio-economic 

information, etc, (Hanna, 1991) 
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At the Ministry of Economic Development and Cooperation (MEDaC) even if the ro le that 

IT can play in the provision of in formation has been, it could be said, well recognized and 

practical measures have been taken to acquire a fairly large number of micros with 

relatively newer technology, the level of utilization is ve ry low. Almost all of the personal 

computers (PCs) that are current ly available are loaded with software that is meant for low 

level routine/clerical operati ons such as word processing and spreadsheet, and stati stical 

(econometric) analysis to a lesser extent in unorganized manner. 

Although attempts were made to set up an information center and install a rud imentary 

Local Area Network (LAN) to connect the PCs with the aim of upgrading the level of 

utilization, the support provided is far from that needed. The use of the PCs is st ill limited 

to stand alone cleri cal func tions. Information systems that address specific user needs at 

planning and policy analysis level are absent. So fa r, no user study has been undertaken to 

address the issue. 

Thus, information mainly fo r the technical experts, middle level management and the higher 

level management is dimcult to get at a required level and within a required time. 

Obviously thi s will have a negative impact on the management of the economy as a whole as 

activ ities in planning and pol icy analysis are highly dependent on information. Thus there is 

a need to seek ways to alleviate these problems. 

The ministry owns relati vely better IT fac ility in relation to simil ar local institutions. 

Considering this and the change taking place in the area of IT improvement, it is projected 

that an informat ion storage and retrieval system that will provide mu lt imedia facilit ies wil l 

impove the situation being in vestigated. Thus, the system by providing services for handling 
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of image documents and text documents along with simple st ructured data in an integrated 

manner, will greatly enhance the access to availab le information . 

To this end, thi s study tri ed to assess exist ing problems and requ irements so as to explore 

the possib il ity of benefiting from the advantages offered by object-oriented technology in 

database bu il ding to minimize the prevai ling problems. In part icular, it tried to look into 

the hypothesis that reported inffJl'lllation access prohlems were not significant against 

there lVere serious prohlems in accessing inforlllation at the IWinistry of Economic 

Developlllent and Coop eration with a view to tackle the sig llificallt prohlems based 0 11 

the obj ect-oriented methodology . 

To summarize, the specific problems on the bas is of wh ich th is study is initiated are 

• there are persistent problems of informati on access at the Ministry of Economic 

Development and Cooperation; 

• policy and planning systems need to have databases that incorpo rate numenc, 

text , image and graphics; 

• the current app lications to database design are not able to accommodate th is 

mul timedia type of infonnation ; 

• a need for database services that would come to the aid of the middle level 

professional and managemen t as well as the up per management in providing 

required informat ion at each level; 

• a need for exploiting the ad vantages offered by object-oriented technology that 

would enhance the design and development of databases. 
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1.3. Justification 

Application of IT in economic development management is not something that can be 

undermined in today's competitive world. [t has an immense power In transforming 

activities which would bring a positive impact In an organization's perfo rmance or a 

country 's socio-economic status. It is "the driving fo rce for a new techno-economic 

paradigm with far reaching effects" for all types of economic activities (Hanna, 199 1) As 

information fo r planning and policy analysis includes cartographic, geologic and ot her with 

image content, a need for an appropriate information retrieval system to handle textual and 

image information is apparent. 

As most of currently available retrieval systems are based on traditional database 

technology which are for the most part made up of text, they have limitations in handling 

complex data types such as images, long text and variable length text as a single unit. 

"Applications that invo lve complex data and operations are not served well by conventional 

data models and DBMS" ( Hurson and Pakzad, 1993) an argument that may go well for 

database systems intended to serve in areas of planning where images are great ly involved . 

The traditional database technology does not provide the fundamental components to 

support integrated app li cations that use multimedia data types such as long text s, image, 

voice data (Khoshafian, 1993) . Their appl icat ions tend to have structured data records each 

record usually being assigned a few bytes of memolY (Gunther and Lambal1s, 1994). 

Relational systems which are well known for their simplicity and mathematical foundation 

requ ire that data be at least in fi rst normal form which leads to an awkward decomposition 

of data and thus poor performance (Hurson and Pakzad, 1993). Therefore, the ir application 
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in designing an information retrieval system which can also handle geographic data would 

have severe problems which would call fo r an al ternative. 

Recent development in the techno logies such as multimedia and object -orien tation are 

bri nging about dramat ic changes in the way we store and retrieve (access) information. The 

capabil ities of object-oriented systems to deal with non-homogeneous data have made them 

suitable for mul timed ia data types. This featu re, especiall y in hand ling va riable length and 

long strings, and complex objects (possibly composite objects) makes them more preferab le 

to other conventional systems in areas where such type of data are deal t with . Therefore, 

informat ion in documents in a form of graphics/image and simple structured forms can be 

managed eas ily with such systems. This is more difficult to do with conventional systems 

because of their inherent drawbacks to provide mechanisms fo r integrat ing such informat ion 

types into a single system. 

Hence, in order to build a database that can handle an integrated database in a multimedia 

environment, adapting object-oriented technology is considered a better choice. In view of 

the forego ing arguments the thesis tries to explore the features of object-oriented database 

techno logy praised elsewhere in modeling databases for handling textual and image 

info rmation in an integ rated manner, and by making use of locally (at the ministry) 

accessible technologies. 

I , 

I 
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1.4. Objectives of the Study 

General Objective: 

The general objective of this study is to determine existing information access problems and 

requirements with a view to explore the features that an object-oriented method provides in 

designing and developing a database which would contribute towards the attempt to 

improve the access of information at the Ministry of Economic Development and 

Cooperation. 

Specific objectives: 

In order to meet the general objective stated above the spec ific objectives outlined below 

have been formulated . 

1. To asses/analyze the information requirement and information access problem of the 

planners and pol icy analysts: 

2. To explore the limitations of the application of conventional approaches to the design 

and development of information systems at this level ; 

3. To apply an object-oriented approach to the design and development of the prototype 

database for economic planning and policy information retrieval; 

4. To explore the implel11entation requirements and constraints of the developed prototype 

into a full /matured application system. 

1.5. Method 

The method of conducting this study consisted of first reviewing the inforl11ation 

requirement at MEDaC. followed by designing an integrated database with l11ultil11edia 

features as one proposed solution to meet the inforl11ation requirements. At a th ird stage, 
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an attempt was made to demonstrate an aspect of the database system proposed uSJOg 

existing technological facilities at the min istry. 

To determine the information requirements, a survey was conducted in addition to the 

reviewing of official documents and related literature. A questionnaire was used du ring the 

course of the survey as a means to collect data on major requirements and problems faced , 

together with planned discussions on certa in issues that required further information with 

selected members of the ministry Simple random sampling was applied in se lecti ng the 

respondents at the ministry, and thus, rando mization was ensured when se lecting 

respondents by the use of random numbers. The sample size was made to include 30% of 

the population, thus , out of the total size of 170 professionals engaged in planning and 

poli cy analysis acti vi ty (the target population) 51 were selected. Though it was possible to 

go fo r complete enu merat ion of the popu lation, sampli ng was preferred because 

• there was a need to reduce costs of materials and processing due to budget 

constraints; 

• processing time would have taken longer; 

• based on the pilot survey, it was assumed that info rmation obtained from this 

many respondents would be enough. 

A questionnaire, which inc luded 36 questio ns divided into five sections, was prepared for 

the final ad minist ration (Appendix I) . Before coming up with the final questionnaire, a pilot 

survey was conducted to test val idity of quest ions and to see unattended areas. The five 

sections included quest ions on info rmat ion requi rements, in fo rmation presentation fo rmats, 

problems related to information access and information technology (computer) facilities 

There was a 94% response rate, i.e., out of the 51 people who had received the 
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questionnaire 48 responded. Statistical techniques of qualitative data analysis (Chi-square 

analysis) were employed to come up with inference statements in respect of problems 

reported, where appropriate. SPSS 6. 1.3 for Windows statistical analysis software was 

used in analyzing the co ll ected data. 

While the object-oriented method based on Lorenz( 1993) and Khoshafian( 1993) were used 

for the purpose of designing the proposed database, prototyping approach was employed to 

demonstrate the development of the project monitoring management module using dBASE 

5.0 for windows 

1.6. Scope and Limitations 

Although the study tried to assess general information requirements at the ministry, it did 

select only the industrial project for prototyping and demonstration due to the vastness of 

the ministry and the shortage of time within which the prototype was developed . Indi vidual 

departmental information needs also have not been addressed in detail. 

Sample size determination for the su rvey was more subjective because of two reasons: 

i) readily available estimate of the parameters to be measured was not ava ilable; 

ii) the population to be sampled was relatively smaller for the probability sampl ing 

formula to be used. 

A case study approach has been adopted to demonstrate the application of object-oriented 

principles for designing a database that will address informati on requirements at planning 

and policy analysis level using existing facilities . 
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The development of the prototype has not been done in a lI'uly object-oriented DBMS 

envi ronment because of the unavailab il ity of such software locall y. dBASE 5.0 for 

Windows is primarily a relational system although it provides features of object-orientat ion 

for data manipulation in the volatile memory and interfacing routines . For instance, the 

selected software does not provide fa cilities for persistent classes. 

For reasons of reducing the size of the project to a manageable proportion, keep ing in view 

the resources available, the study did not provide a detailed design of a fu lly integrated 

database, nor was it necessary at this stage. 

1.7, Organization of the T hesis 

The thesis is organized into five chapters. The first chapter is the introduction which 

contains the statement of the problem, justifi cat ion, objectives, method, scope and 

limitations, and, of course this section . The second chapter presents the existing situat ion at 

MEDaC, int roduces what planning IS, country profile about Ethiopia, the current 

organ(MEDaC) responsible for planning and poli cy analysis, outlines user information 

requirements at the ministry and presen ts problem analysis. The third chapter is a literature 

survey of object-oriented methodology used in the database des ign of the prototyping. 

Chapter four presents the database des ign and ex pl oratory prototype. Chapter five is left 

for conclusion and recommendations. 
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2. The Existing Situation: a survey 

Planning is an activity whereby a certa in organ (could be central government or regional) 

attempts to lay down what it will do or might do in the future . [t is an act of making 

decisions in advance on what to do. when to do and by whom to do based on past events 

(historical facts), existing resource base and an assessment of the future . Economic 

planning at national level is a process of deciding how the factors of production of a country 

shall be all ocated among different sectors, thereby deciding how much of all kinds of goods 

and services shall be produced in the ensuing period . 

Economic planning at national level is needed because labor and productive resources are 

scarce relative to the demands up on them. [f there were enough producti ve capacity to 

provide everything desired, there would be no need for planning. Therefore, economic 

planning represents an effort to coordinate economic decision, the allocation of factors of 

production among different sectors to produce the necessary quantities of goods and 

services, over the years in order to give direction to and accelerate a country's 

development. As such it is involved in the setting up of priorities, determining object ives, 

setting goals and targets, charting po lici es and strategies, etc. 

There are many different types of plans depending on the natu re of planning goals, the 

scope of planning activity, the spatial level of planning activity, the length of plan period or 

the political system and ownership pattern. Thus. preparing a plan takes such given 

situation into account. is usually based upon principles and objectives which guide decision 

making on particular matters, i.e., policy. 
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The remainder of this chapter attempts to provide an assessment of the existing situation at 

MEDaC as a prelude to the proposed database solution in the next chapter. Background 

information on MEDaC is provided in terms of establishment, objective and organizat ional 

setup. This is followed by a review (on the bas is of the survey) of organizational level 

information requirements, existing level of support and analysis of problems in the existing 

system, respective ly. 

2.1. Background 

2.1.1. Countl)' Profile 

Ethiopia has a total land area of 1,130,000 square kilometers 1 The country is divided into 

9 regions and two metropol itan administrations The central government is a federation of 

the 9 regions. The total population for the 1994 projection was 54,539,000 with annual 

growth rate of 2.78%( CSA, 1995) Gross domestic product for the year 1994/95 was 

estimated at 12644.34 mil lion birr and was growing at an annual growth rate of 54% 

Percapita income for the same year was estimated at 223 birr2 

Ethiopia is one of the poorest and least developed countries in Africa Its economy is highly 

dependent on subsistence agriculture. About 80% of the total employment is in the 

agricultural sector. Agriculture contributes about 42% of the GDP and 90% of exports) 

The manufacturing sector is heavil y dependent on inputs from the agricultural sector. 

! Department of Rcgionai Planning. Ministry of Economic Development and Cooperation 
:2 National Accounts Te:-llll . Min istry of Economic Development (lnd Cooperation 
3 National Accounts Tealll. Min istry of Econoillic Deve lopment and CoopcnHio ll 
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2.1.2. The Ministry of Economic Development nnd Cooperation (MEDnC) 

Es ta blish men t 
The history of economic development planning in Ethiopia can be classified into three categories 

on the basis of the type of the political system the country was having and thus the type of 

economic policy followed . The first category incl udes the period ITom 1957 to 1974(the year 

the emperor was overthrown) during which a series of three five year development plans were 

prepared. Of course, the first planning organ, the Planning Council, was established in 1954 

under order no 1511954 (Negarit Gazeta, 14th year No.3). The three fi ve year plans were: The 

First Five Year Plan( 1957 - 61) (Imperial Ethiopian Government, 1957), The Second Fi ve Year 

Plan (1 963 - 1967) (Planning Board, 1963) and The Third Five Year Plan (d rafted in 1968-69) 

(Planning Commission, 1968). Planning was done to direct government investment activities, 

and foster the private sector participate in the development process in an envi ronment of a mixed 

economy type whereby both public and private ownership were encouraged. 

The second category was the time when the military government was in power( 1974 - 1991) and 

was characterized by the central command economic system with st ri ct control of the economy 

by the govemment. During th is time the central planning authority was strengthened and took 

various names indicating the hi gh priority for central planning in 1977, 1978 and 1984 being 

named as Central Planning Commission(Negarit Gazeta, 36110 yea r No. 29), National 

Revolutionary Development Campaign and Central Planning Supreme Council (Negarit Gazeta, 

38th year No 4 ) and Office of the National Committee for Central Planning (Negarit Gazeta, 43'" 

year No 13), respect ively 

The third part of the planning history period started in 199 1 when the current government took 

power. According to the policies drafted by the government, market economic principles have 

been followed (Transitional Government of Ethiopia, 1991), and in line with [his [he planning 



15 

ministry has been reorganized, and in 1996 agaJl1 without any significant divergence rrom 

preceding policies (i.e., during the transitional period) the government reorganized (renamed) the 

Planning Ministry as Economic Development and Cooperation Ministry with broader mandates, 

i.e , with additions of coordinating foreign assistance and loan mobilization to its previous 

mandates. 

Duties and Responsibilities 
The Ministry of Economic Development and Cooperation was established in 1995 

(reorganized as a successor to the previous ministry) and has the following duties and 

responsibilities (Negarit Gazeta, proclamation No . 411995): 

• "initiate policy proposals that help to defille the cOllllliy's long-term 

developnrelll perspeclive and, all Ihe basis of same, to set developmellt 

priorities alld siralegy: 

• prepare alld. IIpOIl approval. folloll' lip the implemelltalion of 101lg. medillm and 

short-term developmelll plans thai are based on the COIlIlIIY'S developmenl 

slmtegy alld to be execlIled by the Fedeml Governmel7l: 

• prepare the popllialioll policy of the COlllllly: and, IIpon approval. folloll' lip its 

execulion: 

• ill cooperatioll with Ihe cOllcemed orgalls, calise Ihe sllIdy alld preparalioll of 

and review pro/ecls based 011 the long. medillm and short-term plans and to be 

execllted by the Federal Govemmenl: 

• prepare allllllal developmellt program and slIpporting capilCll hlldgel proposal 

IIpOIl allalyzillg developmelll programs and sllpporlillg capilal blldgel proposals 

receivedfrom Federal Govemmelll OIgllIIS: preselll said wllllwi developmelll 

progmlll alld SlIppOriillg capilol blldget proposal to the MilliS/I)' of Fillance/or 
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consolidation into the annual Federal Government blldget and upon approval, 

follow lip the implementation o!sal/1e: 

• identify investment areas on indicative plans to assist the private sector in 

making investment decisions; in cooperation with the appropriate organs, 

initiate policy proposals with a view 10 encollraging and promoting the private 

sector; 

• IIlldeJ'/ake economic stlldies and research and prepare plan methodology and 

general macro economic alld social parameters and gllidelines that enahle the 

preparation of the cOllnlly 's long, medium and shoJ'/-term development plans; 

• calise the canying Ollt in mapping, statistical and other developmelll 

information, in its Own field; 

• prepare plan prepa/'(/tion and presentation gllidelines; ensllre the distriblltion 

in dlle time of same to cOllcerned organs; 

• formulate strategies with a view 10 increaSing the type and voillme of foreign 

development aid and loans: negotiate and sign aid and loal/ agreements and, nl 

cooperation with the concemed organs, folio II' lip their il1lplementation; 

• evaillate the execution of developl1lent plans and SlIhlllit Wll7lwl report to the 

COllncil of Ministers" (Federa l Negarit Gazeta, first year, No -1 ,1995). 

Organizational SetuJl 
To discharge the above mentioned duties and responsibilities, the ministry is currently 

organized as shown in figure 2. I below. There are 407 personnel in the I I departments and 

4 support ing service units, out of which 170 are professionals engaged directly in planning 

and policy analysis, the target popUlation this study selected. 
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The ministry has been divided into two major divisions along functional lines. 

Departments of Macro Planning and Poli cy Analysis, Deve lopment Finance, Regional 

Development Planning, Development Projects deal with macro aspec ts, i.e ., like policy 

analysis and national policy frame-work, national accoLints, analysis of national economic 

indicators, grand budget ceiling setting, project preparation, setting parameters and crit eria 

at a macro level, economic model anal ysis, etc ., come under the Office of the Vice Minister 

for Macro-Economic Development. On the other hand, departments of Agricu lture, 

Industry and Trade, Development Infrastructure, Mining and Energy, Bilateral Cooperation, 

Multilateral Cooperation, and Human Resources and Social Development deal with spec ifi c 

sectoral issues, and come under the Office of the Vice Minister for Sectoral Economic 

Development and Cooperation . They set sectoral plan objectives, strategies, investment 

ceilings, production and service control figures, sectoral poli cy, etc . Among them 

departments of Bilateral and Multilateral Cooperation, however, do have diffe rent functions 

as they are engaged in coordinating foreign resou rce mobilization . 

Supporting units with in the ministry provide services of va ri ous ki nds to enable other 

departments di scharge their duties. The Administration and Finance Service is respons ible 

for administrative and financial matters with in the mini stry. The information and 

Conference Service is a public relations unit and together with Audit and Legal Services is 

directly accountable to the minister. The two other services, Library and Documentation 

Service and Computer Service do have responsibilities for storing and providing 

information, and the Computer Service in addition provides maintenance se,-vice for micro­

computers and their accessories. 
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2.2. Information Requirements 

2.2.1. The Planning Process 

The process of planning involves a number of steps and activities which are to be performed 

by the planning organs. In any plan preparation, the following general activities are done. 

Reviewing the past performances and existing situation. 

Setting objectives, targets and strategies. 

Setting resource limits within which the plan is to be realized . 

After these activities are completed. details are wo rked out in line with the objectives and 

resource limits. 

Keep ing this in view, the Ministry of Economic Development and Cooperation, in line with 

its duties and responsibilities, 

prepares long-term plan framework; 

prepares medium and short-term plans on the basis of the long-term framework; 

to meet the country's development needs. 

In particular, the planning process at tvrEDaC involves the following activ ities. 

investigation of the economy's past performance and existing situat ion; 

revising the long-term (strategic) plan and the medium-term plans 

preparing annual programs. 

The process includes the determination of capital outlay settings within whi ch details of 

plans are prepared. 

For instance, regarding individual project preparation within the framework of the medium 

or long-term plans, the following steps are employed . 
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According to it s duties and responsibilities. a project initiation is caused by the 

ministry in cooperat ion with concerned organs; 

The ministry reviews and approves project proposals in line wi th the country's 

development plan framewo rk and the annual program settings; if not sat isfi ed, 

asks for further studies and clarification; 

Includes the project within the annual program framework if approved; 

Asks the implementing agency for an implementation plan for the project; 

Monitors the progress of the implementation of the project on the basis of the 

implementation plan. 

prepares project monitoring reports monthly, quarterly, bi-annually and annually 

as the case may be. 

The above processes have been indicated in a more general way and at organizational level. 

When going deeper one gets further break downs of the process into specific areas. For 

each specific area, as indicated in the organizational structu re, there is a depaJ1ment 

responsible to take care of the planning process in the respective area. For instance, the 

Industry and Trade Department has the following. among others. main duties based on the 

general frame-work of the national plan. 

• prepare long, medium and short term plans regarding the sector; 

• set annual capital budget for the annual programs of the sector; 

• propose policy options whi ch it believes add up to the secto r's development; 

• regarding the development of the sector, propose project initiation ideas, cause 

the study of projects. evaluate/review project proposals and approves them; 

• sets criteria and parameters that are used in pJ-eparing plans for the sector; 

• prepare repoi1S of various kinds . 
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In order to effectively di scharge the above duties, the department requires information on 

the manufacturing, small scale industries, the trade sector and the macro-economic 

situation. It also requires information on the progress of existing project implementations, 

new project proposals, government regulations, international situations, and bilateral and 

multilateral cooperation, etc., concerning the sector. 

Sources of the indicated info rmation are other minist ries, the Central Statistical Authorit y, 

consultants, contractors, regional offices, international organizations, mass media, 

documentation centers and libraries in the form of documents, newspapers, bulletins, 

lists/tables of figures , images, memos, letters. etc. 

2.2.2. Ol'ganizational Level Inrormation Requirements 

The survey indicated that information on each of the following subject areas is required for 

planning and po li cy analysis at iVIEDaC. 

• Agriculture • Foreign Assistance and Debt Situation 

• Manufacturing • Bilateral and Multilateral Agreements 

• Mining • Nat ional and Regional Budget 

• Finance Allocat ion and Implementation 

• Project Monitoring • Human Geography 

• Climate • Locat ion 

• Macro-economic indicators • Population Dynami cs 

• Education • Environment 

• Health • Infrastructure such as 



* buildings 

• roads 

* telecommunication 

• air transport 
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As can be seen these are broad general categories of in formation required at organization -

wide level, not at departmental level nor app lication level. More specific detai led 

information required in respect of each category is presented in chapter 3 of this report. 

2.2.3. So urces and Formats orTnformatioll 

The format of data required include tables containing quantitative indicators, report 

documents such as feasibility reports, agreement documents and status reports, 

pictures/images/graphs included in textual documents or alone like cartographic ones. Data 

based on time domain (time-series) and cross-sectional are demanded for various purposes. 

While aggregation level varies according to demands, generally information/data by spatial 

aggregation, by indicator type, by project, by household are required. 

The information needed can be categorized into four broad use areas: planning, foreign 

debt and assistance management (foreign resource mobilization), policy analysis, and project 

implementation monitoring and evaluation. Although the categorization seems to make 

distinct classification of information types into these categories, there is an overlap of needs, 

i.e. , the same information may be required in the three areas. 

The bulk of the information used at the ministry is obtained from outside the office. 

According to the survey, the following sources are identified . 
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Domestic Sources 

• Central government ministries and ot her agencies, the main supplier being Central 

Statistical Authority 

• Regional government offices 

• Non-governmenta l aid agencies 

• Private organizations engaged in commercial act ivities 

Foreign 

• Multilateral organizations such as the World Bank and other UN agencies 

• International Publications such as journals 

Much of the information received from outside is in a form of documents containing 

descriptive text and quantitative figures . In certain cases documents may include charts, 

maps, designs or plans, i.e ., there are image contents for some documents. There are also 

documents which are almost exclusively dedicated to tables containing facts and figures like 

the annual sample surveys coming from the Central Statistical Authority. At times 

information is also collected without receiving formal documents. In such cases 

quant itative figures are obtained from different sources for various purposes. 

2.3. Exist ing Level of Support 

2.3.1 . Departm ental Sys tems 

All departments own micro-computers which are used for secretarial purposes, spreadsheet 

handling, records management, financial analysis and statistical analysis. However, well 
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organized storage, ret rieval as well as processing are lacking. [n case of manual systems, 

there are storages of employee records which are wel l organi zed. 

2.3.2. Central Systems 

To meet its need for in formation required for planning and policy analysis, the ministry 

depends on its library and documentation unit. It has also created an information unit (the 

Computer Service) within its organizational setup that deals with modern information 

activities. The unit has been entrusted to do among others the following main activities 

(among other things) 

• information systems development; 

• developing and maintaining databases for purposes of information provision; 

• system maintenance. 

2.3.3. Hardware and Software Facilities 

The ministry has acquired personal computers and accessories with various makes, models 

and computing capacities in order to enhance its overall activities. Since the arrival of the 

first computers in 1987', many more have been purchased and made available to users at 

various times. According to information obtained from an inventory of exist ing hardware 

and software, the following list of hardware and software is available. 

I. Hardware; and Operat ing Software 

1. Mic ro Co mputers avai lab le 

• Intel 80386 with 16,20 and 25 MhZ clock speed 23 in number 

• Intel 80486 with 25, 33 and 66 MhZ clock speed 23 in number 

4 The source is an internal document describing the purchase or computers 
5 Does not include micros prior to intcl 38G models 
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• Pentium with 90,100, 133 and 166 MhZ clock speed 16 in number 

The micros are located in the va rious departmental and service units within the 

ministry. 

2, Printers available 

• Dot Matrix Printers 42 in number distributed all over the departments and 

services. 

• Laser Jet (HP-LaserJet Ill, HP-LaserJet IV 14 plus and HP-Laserlet 5) 12 in 

number. Their distribution is one at the Computer Center, at the minister' s 

and the two vice ministers' offices I for each, the rest distributed to 7 

departments and the Administrat ion and Finance Service. 

3, Operating Software 

• DOS 5.0 and 6.2; 

• Windows 3.1, 3.11 and Windows95 (ava ilable at the Departments of 

Agriculture and Bilateral Cooperation) 

• Database Management - dBASE 1.5 and 2.0 for DOS 

II Other Software Packages 

• Word Processors - WordPerfect 5. I for DOS , WordPerfect 5.2 for Wi ndows, 

Word 2.0, 6.0 and 7.0 fo r Windows (Word 7.0 available at the Bilateral 

Cooperation and Women's' Affai rs departments) 

• Spreadsheet - Lotus 3.4, Excel 4.0 and 5.0 for Windows 

• General Statisti cal Software - SPSS 6. 1.3 for Windows ava ilable at the 

Department of Agriculture. 
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• Econometric and Time series Analys is Software - TSP, GAMS, used for 

econometric model bui lding and time series data analysis at the Macro Planning 

and Policy Analysis Department. 

• Project Management Software - COMF ARIII, used for economic feasibility 

analys is of a project and found at the Computer Center and the Department of 

Development Projects. 

• Graphics - Harvard Graphics 3.0 fo r DOS ava il able at the Computer Center. 

As the above li sts show, there is a wide range of software list, and computer hardware with 

varying models and capacities. The use of these hardware and software also varies. 

Application of them include office management , statistical comp il ation (analysis), budget 

preparation and monitoring, as a storage for data/in formation and others . The results of the 

survey showed that out of those who use computers and who responded to the question 

(Q33 in the questionnaire), 26 were usi ng them for word processing, 9 were using them for 

financial analysis and forecasting, 12 were using them for statistical analysis, 1 1 were using 

them for records management, 16 were using them fo r va ri ous tab les handling. Even 

though comparison on absolute terms is not a way of getting more rel iable picture, one can 

say based on the mere high discrepancies of the abso lu te figures that more of the existing 

computer resource is used for word processing. 

The level of application, when seen from the point of view of the decision hie rarchy may be 

class ified as conventional data processing, control level and st rategic level. Appl ication of 

the computer resource may also be classified according to these levels. At lower levels, i.e., 

routine data processing activities, use of computers is minimal as most of routine activities 

with transaction nature, i.e., those activities related to internal tinancial administra ti on, 
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inventory control and transport, are carri ed out, in most cases, manually. It can be said that 

most use of computers is directed to office management and to a lesser extent for activities 

directly or indirect ly related to the needs of experts, middle level managers(control level) 

and top level managers (strategic level) To this effect computers are used for national 

budget compilation, preparation of agreement documents, statistical analysis and project 

monitoring works 

Regarding the coordinat ion or integration of the different hardware and software as well as 

application areas, one can say that there is no integration at all. The depar-tments, even an 

individual user, operate or use computer resources independently withour any knowledge of 

what happening within the office. Whatever is done or produced there seems/is no standard 

that governs it . 

2.4. Annlysis of Problems of the Existing System 

In order to go for the analysis and subsequent inference, there is a need to formulate the 

hypothesis in advance. Thus, in a more general way the null hypothes is that reported 

information access problems were not significllnt were tested against there ' ''ere serio li S 

problems in accessing in/fJr l1lfltion fit tlt e iHinistry of Eco nolllic DevelojJlllent fi nd 

Cooperation . 

The analysis of responses regarding existing problems was divided into access to existing 

information, accuracy, availability, conformance to demand, consistency, timeliness and 

adequacy of internal information se l'Vices. Chi-square tests have been applied to ve ri fy 

response differences among (between) categorres or groups. Theoretical va lues for Chi-
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square at 5% significance level for 3 and I degrees of freedom are 7.81 and 384, 

respecti vely. 

Before going into the analysis, a brief introducti on of Chi-square is felt important. We may 

use Chi-square in testing to see if a sample di st ribution sufficiently conforms to some 

theoretical distribut ion, to decide whether or not the sample has been drawn fro m a 

population having the specified distribut ion, and to see if there is a significant di ffe rence in 

the frequency with which several categories of observat ion . This is an extension of the tests 

of proportions where only two categories of observa tion could be dealt with (Yeomans, 

1979). Therefore, the use of Chi -square in this study is to see if there is a difference 

between different categories. The formula for Ch i-square is given by 

Chi-square ~ L(O-E)2/E 

Where, 0 ~ observed frequency 

E ~ expected frequency 

Access to existing injimnatiol1 . The responses to question 13 ("H ow do you rate the 

accessibility of the availab le information?") are summarized in Table 2.1 below. From the 

summary one can say there was access problem to already available info rmation. 59.6% of 

the total respondents who answered the question chose the category "poorly accessib le". [n 

order to analyze further, the respondents who gave answer to the question were di vided 

into two groups: those who responded as "inaccess ible" or "poorly accessible" under the 

first group and those who responded as "moderately accessible" or " accessible" under 

another group . Then a Chi- square test was applied fo r differences of group proportions. 

The resul ts are disp layed in Table 2.2. 
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Table 2.1 . A Summary of responses to information access ratings 

Rating Frequency Percent 

inaccessible (I) 3 6.4 

poorly accessible (2) 28 59 .6 

moderately accessible (3) 12 25 .5 

access ible (4) 4 8.5 

Table 2.2. Chi-square Analysis for information access ratings in two broad categories 

Category Cases observed Expected Residual 

First (Group 0) 31 23.5 7.5 

Second (Group I) 16 23 .5 -7.5 

Total 47 

Chi-square 

4.79 Significant at 5%. 

The value of Chi- square (479) indicates that group proportions were not equal. Propol1ion 

of the first group exceeded proportion of the second group as the absolute magnitude of the 

fir st group is greater This shows that access to ex isti ng info rmation has difficulties. The 

reasons indicated by the respondents fo r such a problem are shown in Table 2.3 below. 

Table 2.3 . Causes to information access problems as indicated by respondents 

Number of 
markings fo r 

Reaso n each reason 
1. lack of proper utilization of informati on technology ?' _0 

2. absence of tracer slip or file movement reoister 3 
, absence of retrieval tools such as accession register and 2 o . 
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Number of 
markings for 

Reason each reason 
location register 

4. absence of findinn aids such as lists, indexes and other ,guides 5 
5. inadequacy of reprographic/micrographic facilities 2 
6. lack of properly trained manpower in the area of information 9 

services 
7. Other 

• absence of willingness to share information among the I 

professionals 

• lack of awareness of what information is available I 

• absence of an organized system I 

• lack of cooperation of the external information sources I 

• too much emphasis on delivering information only to I 

the top management 

Lack of proper utilization of information technology has got more marks in absolute terms, 

and it seems that much of the respondents are in favour of proper applicat ion of information 

technology to overcome access to existing information. 

Information availability . When the responses for information availability have been 

examined, many of the respondents (50% of those who answered the question) marked the 

rating "fair" (Table 2.4). Here also to see whether there is any significant variation among 

the responses, Chi-square test was run and indicated that variation among the ratings was 

significant at 5% level (Table 2 5). Categorizing the respo nses given as below average and 

above average, two groups were formed, the first group comprising of "poor" or "fair" 

ratings and the second group including the other two ratings . A Chi-square test (Table 25) 

result at 5% level again showed a significant variation between the groups. 11 can be 

concluded, therefore, that the first group dominates as obviously its frequency is greater 

than the second group. 
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Table 2.4 A Summary of Responses to Information Availability 

Rating Frequency Percent 

poor ( I) II 22.9 

fa ir (2) 24 50.0 

good (3) 10 20.8 

very good (4) 3 6.3 

Table 2.5 A Chi-square Analysis of Responses fo r Information Availability 

Category Cases observed Expected Residual 

First (Group 0) 35 24.0 11.0 

Second (Group I) 13 24.0 -I 1.0 

Total 48 

I 

Chi-square 

10.08 Significant at 5%. 

According to a su mmary of causes to the problem, "absence of an organized system such as 

central database services" and "poor communication wit h other offices" were identified as 

major causes that affected information availability. "Low level of recogni ti on for the ro le of 

in fo rmation" have also some weights although the comparison is in absolute terms. 

Table 2.6 Reasons Cited by Respondents 

Reason Number of Markings 

1. absence of an organized system such as central 

database services 26 

2. low level of utilization of information 13 

technology 
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Reason Number of Markings 
, 

poor co mmunicat ion with other offices 18 J. 

4. low level of recognit ion for the role of 13 

information 

5. difficu lty in searching and locating because of 

the manual nature of the info rmation service 10 

6. Other 

• absence of willingness to share 

information among the professionals 

I 

• no concrete strategy for information 

provIsion I 

• information is seen as personal 

propeny I 

• lack of cooperation of the external 

information sources I 

• negligence of the suppliers of 

information I 

Accuracy o{ il~/(ml1l1'i(}/1 Regarding "accuracy" of information, Table 2.7 shows that the 

major proponion of the respondents (53 .2%) marked their responses as "moderately 

accurate" out of those who answered the question. Dividing the respondents into two 

groups, i.e., between those who considered the problem as serious (" inaccurate" or "poorly 

accurate") and those who considered it as mild or non-existent ("moderately accurate" and 

"accu rate"), a Chi-square test indicated sign ificance at 5% level reminding the problem was 

not serious or not worrying. 
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Table 2.7 A Summary of Responses for Information Accuracy 

Rating Frequency Percent 

inaccurate ( I) 2 4.3 

poorly accurate (2) 14 29 .8 

moderately accurate (3) 25 -, ? )J._ 

accurate (4) 6 12 .8 

Table 2.8 A Chi-square Analys is of Respo nses for Information Accuracy 

Category Cases observed Expected Residual 

First (Group 0) 16 23.5 7.5 

Second (Group I) 31 ?' -_J.) -7 .5 

Total 47 

Chi-square 

4.79 Significant at 5%. 

Consistency of information . Prob lem of inconsistencies of information have not been 

exaggerated. The results were summarized in Table 2 . 10. To check if there were va riations 

in the number of responses, a Chi-sq ua re test was done and indicat ed that there was a 

variation among the four categories of responses. FU l1her analysis was done by regrouping 

the fou r catego ri es into two groups. The first group included responses of "inconsistent" 

and "poorly consistent" ratings The second group inc luded "moderately consistent" and 

"consisten t" ratings (see Table 2. I I) The Chi-squa re result indicates that there was no 

significant difference between the two groups at 5% level Thus. it is hard to say whether 

the problem was really worrying as the resu lt is inconclusive. 



Table 2.9 A Summary of Responses for Information Consistency 

Rating Frequency Expected Residual 

inconsistent (1 ) 2 11 .75 -9.75 

poorl y consistent (2) 19 1175 7.25 

moderately consistent (3) 19 1175 7.25 

consistent (4) 7 1175 -475 

Total 47 

Chi-square D .F. 

18.96 3 Significant at 5% 

Table 2.10 A Two Group Chi-square Analysis of Responses for Information Consistency 

Category 

First (Group 0) 

Second (Group 1) 

Total 

Chi-square 

0.53 

Cases observed 

21 

26 

47 

Expected Residua l 

23 .5 7.5 

23 .5 -7.5 

Not significant at 5%. 
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Timeliness of information. Problem of timeliness of informat ion was another aspect which 

attracted attention. As Table 2. 12 shows 47 .9% of the responden ts an5wered the question 

"How do you rate the timel iness of the information you are getting" " as "fair" A two step 

Chi-square test also supported the claim that the information provided was not in most 

cases timely. The first Chi -square test was conducted at 5% level to see if there were any 

differences among the respondents ' attitude. Then, after observing such a difference, the 

four categories were regrouped into two groups. The first group including those responses 

of "poor" and "fair", while the second group including the responses "good" and "very 
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good" . It is logical to create such grouping as it indicates below average and above 

average. Based on thi s grouping a Chi-square test at 5% level (Table 2. 13) indi cated 

signi fi cant difference, the weight tilting to the first group. Hence, it can be concluded that 

there was a problem of getting timely info rma tion. 

Table 2. 11 A Summary of Responses for Timeliness of Informat ion 

Expected 

Rating Frequency Percent frequency Res idual 

poor (I) II 22.9 1175 -0. 75 

fair (2) )' _J 47 .9 1175 11 .25 

good (3 ) 12 25 .0 1175 0.25 

very good (4) I 2. 1 1175 - I 0.75 

Total 47 100.00 

Chi-square 

20.66 3 Significant at 5% level 

Table 2.12 A Two Group Chi-square Analysis 

Category Cases observed Expected Residual 

First (Group 0) 34 23.5 10.5 

Second (Group I) 13 23.5 -1 0.5 

Total 47 

Chi-square 

9.38 Sign ificant at 5%. 
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Reasons summarized in Table 2.14 indicate the major causes of untimely information are 

"absence of an organized/i ntegrated system", "poor delivery system linked with external 

sources", and "low level of application of information technology. 

Table 2. 13 A Summary of Reasons Indicated by Respondents 

Number of markings for 

Reason each reason 

1. absence of an organized/integrated system 

26 

2. low level of utilization of information technology 13 

3. poor de li very system linked with external sou rces 17 

4. Other 

• inadequate effort to collect and analyze data 

on time on the part of information sources 

I 

• institutional factors and capacity gap 

I 

• unorganized nature of' external information 2 

sources 

Completeness o{ in/imllfltion. In an attempt to see whether the information received by 

the profess ionals was complete, the question " How do you rate the completeness of the 

information provided to you?" was included in the questionna ire. The responses to each 

rating are summarized in Table 2. 15 below. The percentage dist ribution shows that more 

respondents marked ra tings as "poor" or "fair" (altogether 68%) The Chi-square test , 

making a two group analysis, favors the argument that the completeness of the information 

provided was below average. 
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Table 2.14 A Summary of Responses for Informat ion Completeness 

Rat ing Frequency Percent 

poor (I) 8 17 

fa ir (2) 24 51.1 

good (3) 13 27.7 

very good (4 ) 2 4.3 

Table 2. 15 A Two Group Chi-square Analys is of Responses 

Category Cases observed Expected Residual 

First (Group 0) '7 J_ 23.5 8.5 

Second (Group I) 15 23 .5 -8.5 

Total 47 

Chi-square 

6.15 Significant at 5%. 

Low rating of the completeness of information received was ascribed to reasons listed in 

Table 2.16. "Absence of an organized system" is the most important factor followed by 

"low level of appl ication of information technology" rank high in abso lute terms in 

contributing to the low rating. 

Table 2. 16 A Summal), of Causes 

Number of 

markings for each 

Reason reason 

I. absence of an organizedlintegrated system 

25 

2. low level of application of information technology 14 

, 
Other J . 
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Nu mber of 

markings for each 

Reason reason 

• inadequate assessment of the information 

need 2 

• su ppliers' capacity limitation I 

• poo r reporting ways 2 

Addressing in/ormation fienwl1ds . Whether the respondents were sati sfi ed by the 

in fo rmation they were receiving was one of the problem areas looked into. To this end . a 

question "Do you thi nk that the information you receive addresses your needs. i.e., 

conforms to you r demands?" was included in the questionnaire. A summary of responses 

for the ratings indicated as shown in Table 2.17, the major proportion of the respondents 

(85.1 %) marked the rating "yes, but part ly" . 

Table 2. 17 A Summary of Responses for Informat ion Demand 

Rating Frequency Percent 

No (I) 3 6.4 

Yes, but part ly (2) 40 85. 1 

Yes (3 ) 4 8.5 

Total 47 

Adequllcy of infernlll in/rmnillion services. The situation for the adequacy of information 

services at the respondents work place is su mmarized in Table 2. 18. From the table it can 

be seen that the response for "inadequate" is far greater (70 I % out of those who 

responded to the question) The Chi-square test also testifi es the same. 



Table 2.18 A Summary of Adequacy oflnternal Information Services 

Category 

inadequate 

adequate 

Total 

ChI- sq uare 

14.53 

Cases observed 

34 

9 

43 

Expected Residual 

23.5 7.5 

23 .5 -7 .5 

Signiticant at 5%. 

39 

Opinions of the respondents as to what should be done to minimize the inadequacy of the 

existing level of support provided by the informat ion services vary. Acco rding to the ideas 

compiled, the main suggested solutions have been jotted down below to improve existing 

level of support . They are 

• introduction of networking 

• creation of cent ral databases 

• upgrading of the existing informati on technology level 

• upgrading of the skill level of exist ing information professionals and 

• strengthening of the libra ry and publishi ng (under the Adm ini stration and 

Finance Service) units. 

Need and importance 0/ internlll in(rmn(l{ion services. Three quest ions (27, 28 and 29) 

were included in the questionnaire to see the need and importance of information services 

within the mini stry. Questions 27 and 28 were assigned ratings and question 29 was left 

open to the respondent to write what he/she felt. Tables 2.19 and 2.20 summarize the 

respo nses for the two questions. 
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Table 2.19 A Summary of the Usefulness of Internal Information Services 

Rating Frequency Percent 

not useful ( I) 2 4.5 

less useful (2) I I 25 .0 

usefi.d (3) )" _0 52.3 

very useful (4) 8 18 .2 

Total 44 100.0 

Table 2.20 A Sum mary of Responses for Integrated Central Database 

Rating Frequency Percent 

seldom requ ired (I) I 2.2 

some times required (2) I 2.2 

essentia l (3) 43 95.6 

Total 45 100.0 

The respondents ' reaction to what they thought about the establishment of an integrated 

database was that they were in strong favor of it. 95 .6% (Table 220) of those responded to 

the CJ uestion identified it as "essential". Also, opinions regarding what imp rovements over 

the existi ng level of service cou ld be obtained by introducing the integrated central database 

are repo rted as 

• improvements of accuracy of, timeliness of, and access to information; 

• reduction of informat ion search effort and time as well as cost; 

• increase of the efficiency of information services; 

• quick dissemination of infonnation . 
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2.5. Existing Problem Sum mary and Discussion of Results 

The analysis of the survey showed that problems were abundant in accessing required 

information for planning and policy analysis at the Ministry of Economic Development and 

Cooperation. Major problems were noted in accessing existing information, making 

information available, acquiring complete information. and having information timely. The 

major causes which were common to (o r deemed significant to) the identified problems 

were summarized in table 2.21 . 

Among the causes ci ted by respondents, "lack of proper utilization of information 

technology" and "absence of an organizedlintegrated system such as integrated database 

services" were more frequent and common to most of the problems. The analysis results 

favo r the argument that existing information technology facilities have not been properly 

utilized for providing informat ion at planning and policy level. Furthermore, absence of an 

integrated database system has contributed to problems related to information access. The 

responses summarized in Table 2.20 testify a great demand for an integrated system such as 

an organized database for storage and retrieval of information required by planners and 

policy analysts. 

Opinions of the respondents suggest that existence of an integrated database service can 

improve existing level of infonnation access by reducing search effolls and time. It can also 

improve accuracy and timeliness by reducing too much intermediate processes for 

recompiling and the time required for information to reach the user. Overall, it can upgrade 

the efficiency of the existing information service. 
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Table 2.21 A Summary of Significant Problems and Major Causes 

Problem 

access to existing availab ility of completeness of timeliness of 

Cause informat ion information information information 

Lack of proper utilization of information 

technology 23 13 14 13 

Lack of properly trained ;l1anpower in the area 

of information services 9 - - -

Absence of an organizedlintegrated system 26 25 26 -

Poor communication with other ofTices 18 17 - -
Low level of recognition for the role of 

informat ion 13 - - -
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3. Object-oriented Approaches and Object-oriented Databases - An Overview 

In this study the object-oriented approach was considered as a means to design the 

proposed database solut ion. To this end, an attempt is made in this chapter to introduce the 

basic concepts and principles that underlie the object-oriented approach. 

The term 'obj ect' appeared in various fields of computer science in the early 1970s to refer 

to notions that were different in their appearance yet mutually related. These notions were 

used to manage complexity of software systems. Objects represent components of a 

modularly decomposed system (Booch, 1994). 

The object-oriented approach has evolved into its present status over a long period of time. 

The concept first was used in programming languages, and gradually has become adopted in 

areas of analysis and design Since its early appearance much literature has been produced 

in all the three areas (i.e., systems analysis, systems design and programming) although 

literature on the programming part has the lion's share. In terms of standardization and 

stability, object oriented progral11ming is more standardi zed and stabil ized than object­

oriented analysis and object-ori ented design due, mainly, to its longer time stay and 

maturity. 
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3.1. Basic Concepts and Principles 

Object-oriented technology revolves around a central concept that is the idea of 'object'. 

Objects are entities that encompass the properties of procedures and data. According to 

Booch(1994), "an object has state, behavior, and identity; the structure and behavior of 

similar objects are defined in their common and behavior of similar objects are 

interchangeable". Thus, the basic concepts associated with an object are described as 

fo llows 

• a state of an object includes the properties (static and dynamic) of the 

object; 

• behavior of an object is related to its dynamic aspects whereby its actions 

and reactions result in changes of its state In other words, the state shows 

the commutative results of its behavior; and the behavior of an object 

depends on its state and the operation performed upon it; 

• "identi ty is that propel1y of an object that distinguishes each object from all 

others" (Khoshafian, 1993); 

• "a class is an implementation of an object type. It has a data structure and 

methods that specify the operations which may be used with that data 

structure" (Martin, 1993) It represents a set of objects with common 

structure and behavior. It serves as a template from which objects with 

uniform st r'ucture and behavior are created ; 



45 

• an individual object is an in sta nce of a class. 

The object-oriented paradigm advocates that a system may be best modeled by the objects 

that constitute the system and the class relationships that ex ist between the objects. The 

whole universe consists of objects that interact with one another. The unde rlying principle 

suggests object independence (Losee, 1990). The objects within the system make 

interactions through their interfaces. They may be independent from each other or one 

object may reside within another object. 

Different authors on object-oriented approach do have differing views regarding what the 

major elements of an object-orientation are, apan from the main concept of object. Some 

of the views can be cited. Deng and Fuhr (1995) explain that "the object-oriented approach 
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to info rmation system development is built upon three basic ideas: objects, messages and 

classes". Khoshafian (1993) stresses that the fundamental aspects of object-oriented 

paradigm are abstract data types, inheri tance, and object identi ty. Booch ( 1994) asserts that 

the major elements of an object model are abstract ion, encapsulation, modularity and 

hierarchy. Eckert and Golder (1994) have presented objects, classes and inheritance as 

three conceptual steps of object-orientation in the traditional view, but have present ed 

another view by Blair. In their article the view of Blair was summarized as the very essence 

of object-orientation can be captu red by the ideas of encapsulation, classificat ion, flexible 

sharing and interpretation 

Although the various write rs have differing views as to what the core ideas that explain the 

essence of object orientation are, in this thesis focus is made onto the conceptual framework 

explained by Booch (1994) as hi s ideas are more elaborate and tend to incorporate the 

others to a greater extent. 

Two categori es of elements of an object model are identified accord ing to Booch. Major 

elements and minor elements. The term ' major ' describes those elements which are 

essential for the model to be object-oriented, namely, abstraction, encapsulat ion, modularity 

and hierarchy. On the other hand, the term 'm inor' refers to those element s which are 

useful but not essential, in particular typing, concurrency and persistence. (Booch, 1994). 

A brief review of each of these elements is felt in order. 

Majol' Elements 

Abstraction is a mechani sm used to describe some of a systems details while suppress ing 

others. It is used to form a higher level construct. it is "the principle of defining a data type 
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In terms of the operations that apply to objects of the type, with the constraint that the 

values of such objects can be modified and observed onl y by the use of the separations" 

(Coad and Yourdon, 1991). In a similar way "an abstraction denotes the essential 

characteristics of an object that dist inguish it from all other kinds of objects and thus 

provide crisp ly detined conceptual boundaries, re lative to the perspective of the viewe r" 

(Booch. 1994) 

Abstract ion has different kinds. They are (Booch. 1994) : 

entity abstraction : an objec t that rep resents the problem domain or solution-domain 

entit y 

action abstraction: an object that provides a generalized set of operations which 

perform the same kind of function 

virtual macizine ahstraction: an object that groups together all operations that are 

used by some upper level control, or operations that all use 

some level set of operating 

coincidental ahstraction : an object that groups a set of operations that have no 

relationships to each other. 

Encapsulatio n is the grouping together of various properties associated with an identifi ab le 

entity (the object) to which access is restricted by a well-defined interface (Eckert and 

Golder, 1994). Encapsulation is achieved through information hiding, a process of hiding 

all the secrets of an object which do not contribute to its essential characteristics . 
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Modularity refe rs to decomposition of a system into manageable units It is defined as "the 

property of a system that has been decomposed into a set of cohesive and loosely coupled 

modules (Booch, 1994) 

Common elements of different types, where a type is a set of objects and a set of operations 

on the objects, can be abstracted to form hierarchies (Khoshatian, 1993) Thu s, a 

hierarchy refers to such order of abst ractions. 

Hierarchies are expressed in the form of inheritance (single or multiple) and aggregation. 

Where aggregates are abstract entities that contain heterogeneolls components, 

inheritance is "a mechanism for expressing similarity among classes, simpl ifying definition 

of classes sim il ar to once previously defined. It portrays generalization and specialization, 

making common attributes and services explicit wi thin a class hierarchy or lattice" (Coad 

and Yourdon, 1991). As such it is the most imp0l1ant and essential part of object-oriented 

feature. It defines relationships among classes where one class inherits or shares the 

structure and behavior of another class. It can have two forms: single inheritance and 

multiple inheritance. In single inheritance one class shares the structure and behavior of one 

super class whereas multiple inheritance allows a single class to inherit or share structure 

and behavior of more than one class, i.e., multiple classes. 

Minor Elements 

Typing is related to the description of a set of objects with the same representation It is 

defined as "the enforcement of the class of an object, sllch that objects of different types 

may not be interchanged , or at the Illost , they may be interchanged on ly in ve lY restricted 

ways" (Booch, 1994) The concepl derives from the theories of abst ract data types 
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Abstract data types extend the notion of a data type by hiding the implementation of the 

user-defined operations ("message") associated with the data type (Khoshafian, 1993). 

Cuncurrency deals with problems wherein an automated system may have to take care of 

different events simultaneously. Its definition is given as "the property that distinguishes an 

active object from one that is not act ive" (Booch, 1994). 

Pers istence is the property that an object outlives a program execution, i.e., an object 

continues to exist after it s creator ceases to exist. 

3,2, Object-oriented Data Models viz, Conventional Data Models 

Database management systems came after file management systems, where a program or 

different programs are developed for each different appl ication, and each application has its 

view of data' , in chronological order. Much work has been clone in developing and 

improving database management systems so as to make them more flex ible and suiting to 

various data type requirements. Currently, most operational database management systems 

are the hiera rchi cal model, the network model , and the relational model. 

The hierarchical data model was created earlier than the network and relational model , 

and database management sys tems based on hierarchica l model were the earliest to appear 

on the market . The model allows a record' type to be involved in only one rel ationship' as 

61llformation processing in such (1Il ellvirOllmellt suffers rrom data redundancy. claw iJ\l egr il~ problems. 
limi ted data sharing. data (l Y<li lability constraint s. and difficulty in Ilwnagclllcnt cont ro l. 
1 A data field (data clement) is Clll attribu te 111;][ CI18raCICri7.cs all elltity. and a data record is [,onned by (l 

collection of values taken by rela ted fields or data elemenls. A co llection or the dal<l reco rds form ,I d,-lla 
file. 
sA rc lntionship is an associntioll thaI link enti ties. Bas ically. it is a special kind of ciltity. 
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a child. The persistent database is represented as a col lection of trees where each node of 

the tree represents a set of records of the same type (Khoshafian, 1993) 

The network data model followed the Database Task Group's (DBTG) work in 1969 

(Khoshafian, 1993). Network data models are based on graphs and tables . The model 

allows a one-to-many relationships among reco rd types it consists of It also allows a 

record type to be involved in more than one relationship. The network model, thus consists 

of a co ll ection of records which are connected with each other through links. 

The above data models suffer from problems, main ly, reorganizat ion of databases. 

Reorganization is very difficult due to the t~lCt that physical and logical models are so 

closely associated it, the refore, prohibits data independence. Moreover, since access to 

records is through navigation it requires traversing along the tree roots before reaching the 

required node containing the record. 

In an attempt to solve problems of database based on the above two models (bring more 

flexibility to databases), relational cia ta model was introduced in 1970 (Khoshafian, 1993). 

Relational database management systems are very popular in terms of use because they 

enabled faster application development and easier application maintenance, relational data 

base models are fu ll y independent of the processes. Relational database structure consists of 

relati ons or tables . Each relation or table is organized in to rows (tuples) and columns with 

each column having a type that represents a set of allowable values (domain) Unlike the 

hierarchical and network system, relational databases are dec larati ve, i.e., they avoid the 

specification of how to access server data . Data independence is preserved . 
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Newly arlSmg demands in database management systems resulted in the emergence of 

object-oriented databases . Although the traditional database technologies have stayed 

long in the service, they are not meeting new requirements, mainly in handling complex 

data. Object-oriented databases support diverse data types rather than only the simple 

tables, columns, and rows of relational databases. 

In a relational model , records of a given type are identical in structure. They must contain 

the same field and a field must draw its value from the same type in each record. Relational 

systems establish connections between entities logically through attribute values. At a 

minimum one address translation has to be performed from a key value to the location of a 

tuple (Bhalla , 1991). Therefore, although the relational model has a strong mathematical 

base on which it is founded and relatively superior to hierarchical and network models in 

supporting the notion of physical and logical data independence (Khoshafian, 1993), it 

suffers a lot when it is intended for complex data types . 

For network and hierarchical databases, the access mode basically, as already mentioned, is 

navigational. The navigation is to a larger extent based on the way data are organized in the 

underlying system. Because of this characteristic data independence is not preserved and 

any reorganization of the underlying data may mean rewriting of the applicat ion program 

(Khoshafian, 1993). Although they support a one-to-many relationship which is similar to 

set-valued attribute of complex object model s, they lack the flexibility even the relational 

system provides. 

As already discussed in the preceding paragraphs, conventi onal database systems support 

homogenous co llections of simple entities that are characterized by a s111a ll number of types, 
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each with a large number of instances. They lack the capab ili ty to deal with complex 

objects with different data types such as variable length and long strings, images or pictures 

as a single unit. 

Although the concept object-oriented database still requires stable and standard definition, 

there is a consensus starting to build . Object-oriented databases combine object-orientation 

with database functionalities, I. e., persistence, concurrency, transacti on management , 

recovery, queryll1g, versioning, integrity, security and performance (Khoshafian, 1993) 

Object-oriented data models originated from the tradition of semantic data modeling. [n 

addition to the basic concept s of objec t-o ri entation described in section 3. I, it supports 

features which are more advanced : version control that captures the record of evolution for 

data objects, equivalence object whereby an object having different representations that are 

equivalent (Hurson et ai, 1993). Hence, object-oriented databases are a combination of the 

two concepts: object-orientation and databases. 

An object-oriented data model supports structural object-orientation and behav ioral object­

orientation. Structural object-orientation allows the construction of composite objects (also 

known as complex objects) , i.e ., attributes ofa tuple do not have to be atomic (which is the 

case in relational models), and behavioral object-orientation, allows user-defined types and 

definition of operators that act on these types (Gunther and Lamberts, 1994) The object­

oriented data model , therefore, provides the capability to handle complex data . 

Object-oriented databases have many advantages over the conventional systems in dealing 

with complex data. An object-oriented database system can SUppOl1 modeling of the 

complexity and variations that occur in the real world better than the conventional database 
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systems. Newly anslng requirements for which traditional database technology has been 

found to be inadequate are (Bhalla , 1991) 

a) "office information management systems; 

b) computer-aided design; 

c) distributed heterogeneous database management systems (DBMS), connecting 

existing DBMS; and 

d) knowledge base managemen t systems and other artific ial intelligence (AI) 

applications. " 

Moreover, application areas of geographic and environmental fields reqUire data 

management which is different than traditional business applications where data records 

tend to be more structured, and conventional database systems, especially the relational 

model, meet them velY well. Relational data models are table oriented, and thus, fit to 

business requirements (Gunther and Lamberts, 1994). However, since they require data to 

be at least in first normal form 9
, representation of multi-valued or set-valued attribu tes can 

not be accommodated . Besides, "the relat ional model does not explicitly include semantics 

as part of the data representation" Interpretation of data semantics is left to the application 

programs (Hurson and Pakzad , 1993) Another deficiency of a relational system is that it 

requires the creation of relationship relations for modeling many-to-many relations. This 

produces many relations which have to be joined by quenes. The hierarchy supertype-

subtype that is supported under object-oriented data models is not available within the 

relational model. Object oriented databases, in general, (Bhalla, 1991) 

• allow variations in structuring objects to enable arb itrary data items as va lues 

whi ch is not allowed in case of relati onal systems. The domain of an attribute is 

a type or a sub-type of it; 

9 In a relational dntabasc relations (tab les) arc defined Q\ 'cr simple domains lhal co ntain atomic va lues. A 
relation is in first norlllal rorm if and only if it sa tisfi es the constrain t th.1I it contains atomic va lucs only. 
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• support data types such as variable-length and long text, image or graphics by 

providing the requi red operations fo r such data types; 

• objects refer to sub-objects by identity not by key values, thus avoiding one level 

of mapping; 

What is more, 

• JOin operations In relational systems are not req uired for re -assembling sub­

components of an entity sll1ce complex entities can be directly rep resented 111 

object-oriented systems; 

• a change in the value of an object is seen by all objects that refer to it , whereas in 

relational systems a change in the key value of an entity is not propagated to 

other tuples that refe r it; 

• database operations in an object-o riented model can be stored within the 

database. This ensures the existence of a single copy of each operation, and 

database access can be restricted through these operations. Thus, it reduces 

intentional corruption of data by programs. An operation can also be shared by 

many different applications. 

3,3. Examples of Object-ori ented Database Systems 

Research efforts have been going on for quite a length of time to create object-oriented 

database management systems. There are systems that ha ve been commercialized and those 

that are still at experimental level. Examples in this area are : Orion, I ri s, GemStone, 

OntoslVbase, Versant and ObjectSt ore (I-lurso n and Pakzad, 1993 ) 
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Orion developed by MCC is in tended for applications in CAD/CAM, artificial inte ll igence, 

and office information system domains. It supports multimedia information management. It 

also supports object data model features, and advanced fu nctions of composite objects, 

vers ion control schema evolution, query management and transaction management. 

However, it was at experi mental level as of 1993 and was avai lable on a limited basis 

(Hurson and Pakzad, 1993). 

The iris data model from Hewlet Packard is based on three constr'ucts: objects, types and 

functions (Bhalla, 199 1), It was implemented using C and Lisp programming languages in 

combination. It was at experimental stage as of February, 1993 (Hurson and Pakzad, 

1993). 

GemStone was developed by Servio Logic and has been designed to support applications 

that include CAD, hypermedia, knowledge bases, and office information systems. It is 

commercialized system (Hurson and Pakzad, 1993). 

Ontos was deve loped by Ontolog ic and has been targeted for applicat ions CAD/CAM, 

CASE, documentation, hypermed ia, and office automation . It is based on C++, i.e ., its 

Data Definition Language and Data Man ipulation Language are C++ It runs in a 

client/server environmen t. Databases can be accessed using either C++ or SQL interface. It 

is commercially available (Huemer et ai, 1995) . 

ObjectStore developed by Object Design Inc. is another object-oriented database 

management system which is availab le commercially and was intended to se l'Ve ilpp li cat ion 

areas of CAD, CASE, computer-aided publishing, ilnd image-and mul timedia based office 
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in format ion app li cat ions It can be accessed by a DML based on C++. It ,·uns "' a 

client/server environment (Huemer et ai, 1995). 

There are also object-oriented database management systems which are extensions of 

relational systems. Among them Postgress and Starbuf"St can be cited as examples (Bhalia, 

199 1) 

3.4, T he Developm ent Process of an Object-O ri ented Information System 

The object-oriented system tries to model the real world as closely as possible. The 

problem domain is analyzed from the point of view of obj ects (real or abstract) th at 

constitute the application domain. In order to model the real world as directly as possible, 

object-oriented methodology employ phased approaches, although the processes within 

phases may overlap and may be iterative. Lorenz( 1993) identifies four phases: business 

phase, anal ysis phase, design and test phase, and packaging phase. With the exception of the 

first and last phases the middle two ( i.e., analyze, design and test) phases being iterative. 

Mart in ( 1993) refers to the whole development process "Object -oriented Information 

Engineering" . The aim of Object-oriented Information Engineering is to build a system by 

app lying "Object Structu re Analysis" and "Object Behavior Analysis" at various stages of 

development. The phases that are included in th is classification are Enterprise Modeling, 

Business Area Analysis, System Design and Construction. Booch( 1994) labels the whole 

process as "the macro process" and classifies the stages into co nceptualization, analysis, 

design, evolution and maintenance. Leaving out 'maintenance' which is a post delivery 

evolut ion, the stages identitied by Booch up to delivery are again four. Although there are 

variations in naming and some conceptual contents, the aims of each phase in one type of 
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classificat ion more or less addresses the same issues as a pa ral lel phase in another 

classification. 

The Business Phase 

The first phase involves an initial survey of user requirements. It is at thi s level that hi gh -

level requirement specification is completed . It is done once, and includes (Lorenz, 1993 ) 

• identification and documentation of types of use rs; 

• contacting users who will involve themselves in the development process; 

• iden tifi cation and documentation of initial user requirement s. 

In the process of documenting user requ irements. the analyst focuses on the functionalities 

of the system, the paradigm (type of interact ion-of-execution model the system provides), 

the envi ronment (systems and platforms that su pport the system) and the interfaces 

(Khoshafian, 1993) 

The Analysis Phase 

"Analysis is the process of breaking down a complex problem in to its component parts, 

exam in ing those paJ1S and reconstituting them into a more efticient. effective whole" 

(Model l, 198 8). Thus, th is phase is concerned with decomposing the application area into 

its components and understanding it. It focuses on learning the problem and the user 's 

needs, ident itying all possible constraints on a solu tion , and organizing the over ab undance 

of assembled information . 
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The output of this phase is the object model of the applicat ion area. It provides a detailed 

desc ription of the system using the symbolism and methodology of the object-oriented 

design, and later will be incorporated into the objec t-oriented design of the system . 

Existing analysis methods generally lack uniformity and standardization. Fairly abundant 

methods of analysis have been proposed and pub li shed by different authorities in the field. 

Many books introducing new object-oriented analysis (OOA) methods are being published 

at an accelerati ng pace, but most of the methods they describe are quite immature both 

theoretically and empirically. Their theoretical underpinnings are usually weakly 

documented (Iivari, 1995) Hence, choosing which one to use becomes difficult and 

confusing. The notations and documentation tools also vary greatly complicating the 

situation further 

Even if the matter of choosing a method is complicated due to the reasons explained above, 

certain methods have been selected for this study. The methods used in this work, mostly 

fo r reasons of simplicity and familiarity, are those suggested by Lorenz (1993) uses a 

simplified strategy (method) for analyzing and extracting requirement and Khoshafian( 1993) 

adds database concepts wh ich the study focuses on. 

The Des ig n Phase 
This phase provides detailed specitications for the classes of the problem/ product domain. 

Design is commenced as soo n as some reasonably complete model of the system is 

obtained. Design, as in the case of analysis, is also concerned with two aspects: static and 

dynamic. 
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The static aspects deal with the definition of classes, their attributes, their relationships, the 

stat ic behavior of their instances, etc. On the other hand dynam ic aspects are those which 

constitute the behavior of the objects during the operation of the system, that is, state 

transit ion, data flow diagrams, and dynamic relationsh ips between objects (Khoshafian, 

1993) 

Like the analysis, design st ill lacks uniformity and standardization. Methods suggested by a 

number of works are available (Deng and Fuhr, 1995) Which one to choose among the 

exist ing methods depends on personal experience and familiarity due to absence of 

standards and evaluation criteria . In this study, and for the same reasons expressed earlier, 

the methods proposed by Lorenz (1993), and Khoshafian (1993) (for da tabase aspects) are 

followed by choos ing among them the one preferable to the others for a spec ifi c purpose in 

the prototyping. 

The Co nstructio n Phase 
Construction is the transformation of design features in to selected language code. [t also 

includes final testing, documentation of final architecture, documentation of user manuals, 

etc. 
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4. Proposed Database Solu tion 

As indicated in chapter 3, an information storage and retrieva l database for planning and 

policy analysis is required An object-oriented database has been suggested as a better 

alternative to existing conventional database technologies. Therefore, a database based on 

the object-oriented technology has been designed for the situation under investigation in this 

study. Methods followed and design outputs have been shown in subsequent sections. 

4.1. Gelleral 

As already discussed in chapter 2 of this rep0l1, existing level of information se l-vice within 

the MEDaC is inadequate. There are problems in using ava il able hardware and software to 

enhance/strengthen the service provided. Application of systems ana lys is and design 

methods in organizing proper info rmation systems (sub-systems) is missing 

Among the specific areas that need to be addressed in tackling the problems are: 

• introduction of networking; 

• creation of central databases; 

• upgrading of the existing level of informat ion technology: 

• upgrading of the information professionals' ski ll level and ; 

• strengthening of the library and the publi cat ion units are cited as maj or ones 

However, most of the above areas of concern are long-te rm undertak ing requiring ext ra 

resources to look into in deta il. Keepi ng in view the exist ing info rmation technology and 
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manpower resource, it is felt that problems related to access to existing information can be 

minimized by introducing an integrated database solution. 

Further, since the informat ion required varies with type and format , a database capable of 

handling the va riety of types and formats in this respect is indispensable . As information 

contained in documents, images/pictures/graphs, tabular, etc. is needed, it is proposed to 

adopt an objeCt-oriented database due, mainl y, to the advantages/benefits presented in the 

previous chapter 

The proposed object-oriented information storage and retrieval database, the Planning and 

Policy Database (PPAD), will have the advantages, among others, 

• of minimizing existing information search efforts; 

• of providing users with well organized and summarized information ; 

• of providing users with info rmation in a variety of fo rmats and types; 

• of providing information on many disciplines and sectors in an integrated 

manner 

The proposal is also considered appropriate in view of the existing hardware facilities (i .e., 

all the respondents responded that their departments own computers. Also out of the total 

respondents 58% replied that they use computers which shows the number of computer 

users is not something to be underestimated) 

The remainder of this chapter will present the database design for the purpose of sto rage 

and retrieval of planning and policy information, and using object-ori ented approaches. 
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4.2. Design Method 

The method used in this study is largely dependent on Lorenz 's (1993) proposal. The 

development strategies and tools for documenta ti on have been adapted to a greater extent 

from the same book . However, consultation regarding database concepts have been made 

to Khoshafian ( 1993) 

In part icular, the following strategies are employed in each of the phases. 

Analysis Phase 

~ Write use-cases: writing what is heard of the users saying the system should do 

in descriptive text scenarios. 

~ Veri fy use-cases with users 

~ Extract and document requirements from use-cases 

~ Extract nouns from use-cases 

~ Identify and document application classes from the noun list 

~ Walk through use-cases, using the identified application classes 

~ Proto type use-cases 

~ Verify prototype with user 

~ Update use-cases and requi rements as needed 

~ Iterate the preceding steps for areas that don 't have so lid requirements 

Design and Test Phase 

~ Review the analysis-phase deliverables 

~ Document the target language, hardware and software platforms 



=> Search the reuse library for applicable off-the-shelf components 

=> Look for overlap of responsibilities, similarity of types of objects 

=> Draw co ll aborat ion diagrams 

=> Draw message flow diagrams 

=> Walk through the des ign diagrams and documentation 

• Implementat ion Phase (Construction) 

=> Implement subsystems 

=> Iterate subsystem development until requirements are met 

=> System test the complete system 

The fo ll owing graphics symbols are used for documentation purposes. 

<name> Class 

Conta iner 
Relationsh ip 

Subsystem 

M 

<name I> 

~~lC 2-; ---; 
L-_~ __ J f 

- ._-_ .. ~- ---_. 

Figure 4. 1 Graphic symbols used in the documentation process 

abstract class 

Cardinality 
Rela tionshi ps 

Contract 

Supcrc lass( t ) 

Subc lass (2) 
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The resu lts obta ined afte r applying the st ra tegies adopted on the case area (ie, MEDaC) 

are summarized under subsequent sections in the order suggested by the strategy. 
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4.3. Requirements Specification 

4.3.1. Basic Requirements 

According to the results obtained from the survey conducted, document analyzed, and 

discussions made with experts at the MEDaC the major requirements of users may be 

summari zed as under. 

Information by spatial agg regation, ie, by country, region, zone and woreda 

level is stored and made available to users. 

Information by project and enterprise classification is stored and retrieved . 

Within a spatia l or political division information is class ified by sector. The 

sectors are macro-economy, geography, population, education. health, 

agriculture. and infrastructure. 

A map of a spati al entity is made available to users . 

The system handles information in documents: feasibility reports, evaluation 

reports, annual budget report, progress re ports, research reports, agreement 

documents, etc. 

Architectural designs, images and charts are taken care of and provided by the 

system. 

Ru ral -urban classificat ion is to be included. 

4.3 .2 . rnterfacing Requ irements 

The system is expected to print information displayed on request. 

Information entry or editing is performed by authorized personnel only. 

The user accesses the system through a menu driven interface. 

Provisions for security for classified documentslinformation should be available. 
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Search, copy and browsing features are provided when a document related to a 

project or a spatial entity is opened . 

Interfacing features with text, image and table outputs is req uired for imporiing 

information in digital form 

4,4, A Catalogue of the Classes 

On the basis of the requirements identifi ed and following verification with users, the 

following persistent and interface classes have been identified 

Spatial entity 

Country 

Region 

Zone 

Woreda 

Project 

Map 

Document 

Design 

Implementation Plan 

Interfac ing Classes 

input 

output 

Macro-economy 

Geography 

Populat ion 

Telecommu nicat ion 

Power 

Transport 

Water 

Agriculture 

Education 

Health 

User 

Window 

Menu 
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Printer File 

Import 

4.5. Sub-systems 

Subsystem identifi cation according to Lorenz( 1993) is done on the basis of functional 

cohesion boundaries or coupling between classes. Thus, the subsystems in th is wo rk have 

been identified along major functionality rather than class collaborations as the system is 

complex and identification of class collaborations exhaustively at this time would take 

longer time. 

1. The Socio-economic Profile Sub-system 

Description - coordinate the activities relat ed to persistent classes or database 

Contract Responsible Class 

[I] Maintain Spatial entity Spatial entity 

2. The Project Mon itoring Sub-system 

Description coordinate the activities related to project information 

Contract Responsib le Class 

[2] Maintain project Projec t 

3. The Interface Sub-system 

Descript ion - coordinate the input-output activities from and to users. 

Contract Responsib le class 

Getinput input 

Put output to user output 
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4.6. Contracts 

The major contracts, the server classes and their clients within the sys tem are listed as in the 

fo llowing. 

4.6.1. Maintain spatial entity 

Description: provides basic funct ions to create, edit, delete, and store information 

on spatial entity 

Server: Spatial entity 

Cl ients Window, Menu 

4.6.2. Maintain project 

Description provides functions which are basic to maintaining project 

monitoring information 

Server: Project 

Clients Window, Menu 

4.6.3. Maintain profile 

Description: handle and maintain socio-economic profile 

Server: Profile 

Clients Spatial entity, Country, Region. Zone, Wereda 

4.6.4. Maintain and associate Illap 

Description: Save and display corresponding map to a spatial entity 

Server: Map 

Clients: Spatial entity, Country, Region, Zone, Woreda 

4.6.5. Maintain lwd associate design 

Description : save and display a design corresponding to a project 
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Server: Des ign 

Clients : Project (all sub-classes). Profile and its subclasses 

4.6.6. Ma intain and associate document 

Description : handles documents related to a project by providing bas ic functions 

for text manipulation 

Server: Document 

Clients : Project and its sub-c lasses 

4.6.7. Verify type of use r (password) 

Description: provides basic functions for identifying the user whether she/he can 

have add/edit rights 

Server: User 

Clients Input 

4.6.8. Get input 

Description· handles input from the user 

Server: Input 

Cl ients Pmject, Spatial entity 

4.6.9. Put output to user 

Description provides output functions 

Server: Output 

Clients Spatial entity and subclasses, Project and subclasses 

4.7. Cardinality Re la tionship 

The cardinality relationship for the different entities or classes within the system is shown in 

figure 4.2 on the next page. Spatial entity refers to a spatiall y delineated area such as 

country, region, zone or woreda. The class Map crea tes objects containing maps for a 
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given spatial enti ty. Project refers to a new or ongoing project and serves a super class to 

different project types . Profile refers to general information at different levels. Classes 

Document and Design serve for creating objects of textual and architectural drawing. 
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has-a III 

,Map 
I 

Spatial Entity 

ICountry 
I 

IRegion IIZone I IWoreda 
I 

I has-a /' Profile 

I 
IAgriculturellIndustry IIMacro-economy IIGeography I 

has-a IPogulation IIEducation IIHealth IIMining IICoogeration I 

III 

I 
has-a 

~project I m 
has-a m 

Infrastructure Agriculture Industry 
Document 

Proiect Proiect 

Trade Health Education 
I has-a m 

Design 
Proiect Proiect Proiect 

Mining Finance has-a I 

Proiect Proiect 
Implementation 

Plan 

Figure 4.2 Cardinality Relationships Among Classes 
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4.8. Collaboration Diagrams 

Figure 4.3 Collaboration Diagrams Among the Subsystems - numbers indicate contracts provided by a subsystem or a class 

/" --. 

f \ 

Socio-economic Profile Subsystem 1 
'-'6 

Document 
) 8,9 ,,6 

Interface Subsystem 

8~ 

7 
User 

Project Monitoring Subsystem 
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--- Socio-economic Profile Sub-system -----
/ 

/' Spatial Etty 
IIZone I IWoreda I 

I 

J-..+ J> ICountry I :Region 

t 
/ Profile '-----3 
IAgriculturellPollulation I hndustO' IIEducation IIHealth I 

IMacro-economy I IMining I !Geography IICooperation I 

Figure 4.4 Collaboration within Socio-economic Sub-system 

--- Project Sub-system ---
n 

Infrastructure Agriculture Industry 
Project Project 

Trade Health Education 5 

Project Project Project lJ Design 

Mining Finance 
Project Project I Implementation 

; Plan 

'" '- -.21. 

Figure 4.5 Collaboration within Project Monitoring Sub-system 
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Window 

IMenu 

IImport 

8 Input 

Interface Sub-system 

Output 

I Printer I ~ 
9 

9 

Figure 4.6 Collaboration within Interface Sub-system 
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4.9. Class Hierarchies 

patial Entity 

ountry E:J 
one 

Figure 4.7 Inheritance hierarchies of a Spatial Entity 
Superclass 

elecommuni 
ation ransport ower ater 

Figures 4.7, 4.8 and 4.9 show inheritance hierarchies. This is not a 

complete list of inheritance relationship. Further subclassing may 

be required for some classes. For instance classes marked with "+" 

sign require further subclassing as a "Power project" may have 

subclasses of "Transmission", "Generation" and "Distribution". 
oreda 

roject 

~ 

~gricultural 
' rade 

ndustrial ealth ducation mmg 

Figure 4.8 Inheritance hierarchies of a Project Superclass - "+" indicates 
that further subclassing is required 

74 

mance 
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Figure 4.9 Inheritance hierarchies of a Profile Superclass - "+" indicates 
that further subclassi ng is required 
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4.10. Class Definitions 

The classes defined in this section included only those methods which are more general, 

public and basic. Repetition of methods between a superclass and a sub-class indicates that 

they have to be redefined, i.e., they are virtual. Attribute and contract definitions are also 

not complete and exhaustive. As to the interfacing classes, their definit ion was not done at 

this stage since the main emphasis was on the basic classes. Thei r definition can be done in 

the process of further refinemen ts at a later stage. 

Spatial entity (persistent and abstract class) 

Description - The spatial entity class is an abstract class which provides common attributes 

and services to all types of spat ial objects. 

SuperClasses - none 

Subclasses - country, region, zone, woreda 

Maintain spatial entity is implemented by the following public methods 

a. Createsp 

b. Savesp 

c. Modifysp 

d. Showsp 

e. deletesp 

Responsibility 

a. Createsp 

b. Savesp 

c. Modi fysp 

d. Showsp 

e. deletesp 

Data 

name 

level 

Description 

creates a new spatial entity 

saves a modified spatial ent ity object 

allows editing of a spatial entity object 

allows the display of a spat ial entity object 

deletes an already created spat ial entity 

Description 

the classification name of the entity 

the level hierarchic divis ion (national, region, zone, woreda) 
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Country 

Descrip tion: A class responsible for providing attributes and services to all types of 

country objects 

Superclasses : Spatial Entity 

Subclasses : none 

Responsibility 

a. Savesp 

b. Modifysp 

c. Showsp 

Data 

Capitalcity 

noofregions 

Reg ion 

Descri pti on 

saves object country 

modifies object country 

disp lays object country 

Description 

Capital city of the country 

number of regions within a country 

Descript ion: A class responsible for providing attributes and services to all types of region 

objects 

Superclasses : Spatial Entity 

Subclasses : none 

Responsib ility 

a. Savesp 

b. Mod ifysp 

c. Showsp 

Data 

regtown 

noofzones 

reglanguage 

Descript io n 

saves object region 

modifies object region 

displays object region 

Desc ription 

regional capital 

number of zones within a region 

official language used in the region 
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Zone 

Description: A class responsible for providing attributes and sel-vices to all types of zone 

objects 

Superclasses Spatial Entity 

Subclasses: none 

Responsibility 

a. Savesp 

b. Modifysp 

c. Showsp 

Data 

zonetown 

Woreda 

Description 

saves object zone 

modifies object zone 

displays object zone 

Description 

zonal cap it al 

Description A class respons ible for providing attributes and services to all types of 

woreda objects 

Superclasses: Spatial Entity 

Subclasses: none 

Responsibility 

a. Savesp 

b. Modifysp 

c. Showsp 

Description 

woreda town 

Description 

saves object woreda 

modifies object woreda 

disp lays object woreda 

Data 

woredatown 

noofkebles number of kebeles available in the woreda 
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Project 

Description: The Project class is an abstract class and provides common attributes and 

services to project type objects 

Su perclasses: none 

Subclasses: Agricultural Project, Industrial Project, Trade Project, Health Project, 

Education Project , Mining Project, Finance Project 

Contracts 

Maintain Proj ect is implemented by the following public methods. 

a. Createproject 

b. Saveproject 

c. Createdocument 

d. Calldocument 

e. Createdocument 

f Calldesign 

g. Selectproject 

h. Showproject 

I. Deleteproject 

Res ponsi bil ity 

Createproject 

Showproject 

Createdocument 

Calldocument 

Createdesign 

Calldesign 

Selectproject 

Deletep roject 

Data 

Projectno 

Title 

Sector 

Descript io n 

creates and inserts a new object in the database 

displays an already existing project object 

sends message to the document class for creation of a document 

object 

activates the object containing corresponding document 

to a project 

sends message to the design class for creation of a design object 

activates the object containing corresponding des ign 

to a project 

a selector which type of project to use currently 

destroys a project object 

Desc rip tion 

project identification number 

project title 

sectoral classification of the project 



Location 

Totalcost 

Source 

Implementor 

Excuting 

Lifespan 

progress 

priority 

projectstatus 

disbursement 

start date 

problem 

Agricultural project 

site where the project was/is establ ished 

to tal investment outlay al located for the project 

financier of the project 

the implemen ting agency 

contractor or the excuting agency 

duration within wh ich the project is executed 

physical progress of the implementati on of a project (%) 

priority given on certain conditions to the implementation of the 

project 

the stage of project progress 

di sbursed finance to date 

date on which the implementation was started 

a li st of problems, if any 
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Description : Agricultural project class is responsible for providing common att ributes and 

services to all types of agricultural projects 

Superclasses : Project 

Subclasses : none 

Data Description 

totalprojectarea 

waterfeedi ngsystem 

projectcategory 

projecttype 

Indust,), proj ect 

total area coverage under the project 

either irrigation or rainfed or in both ways 

a research or development project 

crop, livestock, fishel)" etc. 

Description: Maintains and provides informati on on all types of industrial projects 

Su perclasses : Proj ect 

Subclasses : none 

Data Description 

plantcapacity production capacity of the indust rial plant when 

completed 
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Product the type of product the factory produces when 

completed 

Input the type of input needed to produce the product 

Trade p,·oject 

Description : Maintains and provides information on al l types of trade projects 

Supe,·c1asses : project 

Subclasses : none 

Description Data 

category what the category of the project within the trade sector is (domes tic vs. 

foreign) 

tradetype 

target 

goods marketing, services, etc. 

intended part to address 

Telecomm unica tion 

Description : The telecommunication class IS responsible for maintaining information on 

te lecommu n ications 

Superclasses : Project 

Subclasses: none 

Data Description 

nooftargetcustomers 

type 

tenninalsites 

noofapparatus 

nooflines 

feasibility 

Water 

the intended number of customers to serve 

microwave, open wire, cable or radio 

locations for installing terminals 

nUlllber of telephone appaf"a tus to be distributed to 

customers 

number of lines intended to install 

a feasibi lity repol1 document 

Description : The water class maintains and provides information on water related projects 

Superclasses : Project 

Subclasses : none 



Data 

coverage 

beneficiary 

class 

Power 

Description 

total area the project is supposed to cover 

who are to benefit from the project 
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is the project in the irrigation, potable water or river 

basin 

Description : This class provides and maintains information on all types of power projects 

Superclasses : project 

Subclasses : Generation, Transmission, Di stribution ' 

Responsibility Description 

Data 

Projecttype 

'Subclasses have not been defined 

Health Project 

Description 

either a Generation, Transmission or Dist ribution 

project 

Description : The Health Projects class maintains and provides information on health 

projects 

Superclasses : Project 

Subclasses: none 

Data 

noofbeneficiaries 

projecttype 

level 

projectstatus 

Education Project 

Description 

number of intended beneficiaries 

expansion, new or upgrading 

level of inst itution to be expanded or constructed 

newly or upgraded 

a description of the stage of the project progress 

Description : This class is responsible fo r maintaining and providing information on 

education projects 

Superclasses : Project 
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Subclasses : none 

Data Description 

noofstudents number of students to benefit from the project 

projecttype expansion, new or upgrading project 

projectstatus stage of the project progress 

Mining Project 

Description : The water class maintains and provides information on water related projects 

Superclasses : Project 

Subclasses : Regional Mapping, Geophysics, Hydrology, Mineral Exploration, 

Geothermal' 

Data Description 

typeofwork Regional Mapping, Geophysics, Hydrology, Mineral Exploration, 

Geothermal 

'Suclasses have not been defined 

Geography 

Description : Provides informati on 011 the geography ofa spatial entity 

Superclasses: 

Subclasses: 

Data 

totalarea 

boundary 

coastline 

territorial sea 

environment 

latitude 

longitude 

rainfall 

altitude 

temperature 

landuse 

map 

nooftowns 

Profile 

none 

Descri ption 

total area of an entity 

boundaries shared with ot her political divisions 

total length of a coastline 

maritime claims 

a document containing descriptions of the environment 

latitudinal measure of a location 

longitudinal measure of a location 

average annual rain fall 

average altitude of a spatial entity 

average annual temperature 

description of land use pattern 

map of an entity 

number of towns with in a political or administrative division 
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Population 

Description : Maintains and provides information on country or admin ist rative unit objects 

Superclasses : Profile 

Subclasses : none 

Data 

tota l popu lation 

density 

urbanpopulation 

growthrate 

bithrate 

feJ1ilityrate 

deathrate 

underage 15 

over65 

infmortality 

lifeexpect 

migration 

composition 

religion 

languages 

Educat ion 

Description 

total populat ion of a country or an administrat ive unit 

density of a populatio n 

total population for that division 

an nual population growth rate 

annual birth rate 

total fertility rate 

annual death rate 

percent of population uncler age 15 

percent of population ove r age 65 

infant mortality rate 

life expectancy at biJ1i1 

net migration (per 1000 population) 

Ethnic composition 

religious composition 

languages and their speakers compost ion 

Description : The Education class maintains and provides informat ion on education related 

projects 

Superclasses : Profile 

Subclasses: none 

Data Description 

literacy percentage of literate population 

edexpenditure educat iona l expenditure (% of GNP)' 



edexpgov 

participation 

students 

teachers 

Health 

educational expenditure (% of government expenditure) 

school pal1icipation rate 

number of students currently attending school 

number of teachers currently employed 

Description : The Health class maintains and provides informatio n on health 

Superclasses : Profile 

Subclasses : none 

Data 

mexpenditure 

hcare 

hbeds 

physicians 

pcapita 

nurses 

nursesp 

Industry 

Description 

medical care expenditure (% of GNP) 

health care (% with access) 

hospital beds (population/bed) 

no of physicians 

physicians per 10000 persons 

no of nurses 

nurses per capita (per 10000 persons) 

Description : Maintains and provides information on industry. 

Superclasses : Profile 

Subclasses : none 

Data 

productname 

amount 

Agriculture 

Desc ription 

the product name produced 

total product ion produced with in a yea r 

Description : Maintains and provides information on agriculture 

Superclasses: Profile 

Subclasses : none 

Data 

lagriculture 

agpopulation 

Description 

land in agriculture 

agricultu ral population density 
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totagpop total agricultural workers 

aglmp agricultural imports 

agexp agricu ltural exports 

cereals cereals produced 

wheat wheat produced 

barl ey barley produced 

malz maiz produced 

ani mals total number of animals 

Mining 

Desuiption : Maintains and provides informaition on mining. 

Superclasses : Profile 

Su bclasses : none 

Data Desc ription 

locat ion where the mining(quarying) is taking place 

type mineral type being quaried 

Cooperation 

Description : Maintains and provides information 011 bilateral and multilateral agreements 

Superclasses: Profile 

Su bclasses : none 

Data Description 

dateofagreement 

partner 

purpose 

Profi le 

date on which the agreement was signed 

the pal1ners who signed the agreement 

a description why the agreement was signed 
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Description: A persistent and an abstract class provides common attributes and services to 

all types of proiles 

Superclasses : none 
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Subclasses: Agriculture, Industry, Macro-economy, Geography, Population, Education, 

Health, Mining, Cooperaitol1 

Contracts 

Maintain profile is implemented by the following methods 

Selectprofile 

Saveprofile 

Showprofi le 

Editprofile 

Responsibility 

Selectprofile 

Saveprofile 

Showprofile 

Editprofile 

Data 

year 

Map 

Description 

a method used to select a spat ial entity's profile object 

a method used to save a spatial entity's profile 

a method used to display a spatia l entity's protile 

a method used to edit a spatial entity's profile data 

Description 

year for which information is registered 

Description : Maintains and provides map informaition of a spatial entity. 

Superclasses: none 

Subclasses: none 

Contracts 

Maintain and associate map is implemented by the following public methods 

a. Createmap 

b. Savemap 

c. Showmap 

d. Deletemap 

Responsibility 

a. Createmap 

b. Savemap 

c. Showmap 

d. Deletemap 

Data 

name 

Description 

inserts a new map 

saves a changed map 

displays a map 

deletes a map object 

Description 

name of the map 
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scale scale on which the map is based 

purpose purpose fo r which the map was produced 

Document 

Description : Maintains and provides document attributes and services to project and 

profile objects. 

Superclasses : none 

Subclasses : none 

Contracts 

Maintain and associate document is implement ed by the following public methods 

a. Createdocument 

b. Savedocument 

c. Showdocument 

d. Editdocument 

e. deletedocument 

f search 

" copy 0>. 

Respons ibility 

a. Createdocument 

b. Savedocument 

c. Showdocument 

d. Editdocument 

e. deletedocument 

f search 

" copy 0> . 

Data 

doctitle 

usage 

text 

Description 

Description 

creates and inserts a new document 

saves a modified document 

displays a document 

modities an already existing document 

destroys a docu ment object 

provides a search based on terms 

provides copy fac ility for selected document 

parts 

the title of the document 

what the document is used 

the body of the document 



Design 

Description: Provides design information and services to project objects 

Superclasses: none 

Subclasses: none 

Responsibility 

a. Createdesign 

b. Savedesign 

c. Showdesign 

d. deletedesign 

Data 

destitle 

design 

Implementation Plan 

Description 

Description 

inserts design of a project 

saves a changed design 

disp lays a design on a screen 

destroys a design object 

the title of the des ign 

the body of the design 
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Descrip tion: Maintains and provides implementation plan att ributes and services to project 

objects. 

Superclasses: none 

Subclasses : none 

Contracts 

Create and Provide Implantation Plan is implemented by the fol lowing publ ic methods 

a. CreatelmplementationPlan 

b. Show]mplementationPlan 

c. Edit]mplementationPlan 

d. DeletelmplementationPlan 

e. CopylmplementationPlan 

Responsibility 

a. Createlmpl ementationPlan 

b. Show]mplementationPlan 

c. EditlmplementationPlan 

d. DeletelmplementationPlan 

e. Copy]mplementationPlan 

Desc ription 

Creates a new implementation plan object 

displays existing implementation plan object 

edits an implementation plan object already exi sts 

deletes an already existing implementation plan 

produces a copy of existing implementation plan 



Data 

i mplementati onplanti tie 

duration 
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Description 

the title of the implementation plan 

the time for which the plan is prepared 
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4.11. Construction of the Prototype 

In dealing with the construction, a prototyping approach was adopted as detailed below. 

4.11.1. Scope and Limitation 

Proto typing has meanings differing with some degree. Hawryszkiewycz (1991) considers 

prototyping as a model of a proposed system. Clifton and Sutcliffe (1994) explain 

prototyping as "a collection of techniques for reducing misunderstandings and clarifying 

requirements." They identify different categories: non-working prototypes, paI1ialiy 

working prototypes, bread board prototypes and others. Avgerou and Conford (1993) 

summarize the various definitions given to prototyping. in the context of a proposed system, 

as "explorertOf)'. if used to clarify some ideas or some of the features of the system: 

experimental, if used to test new aspects of a system about which users or developers have 

not much experience; illcremellwl. if used as a strategy leading from a rudimentary core 

system towards more complicated versions of it: or evOI/iliollw)', used as a strategy to cope 

effectively with a changing context" 

The implementation in this case assumes the explo/'CIIOly type. A prototype of the proposed 

planning and policy database was constructed as a means to explain how the design could 

be implemented. For reasons of reducing the magnitude of the attempt to a manageable 

size, the prototyping is restricted to the project subsystem with emphasis on industrial 

projects The project case was selected not only because it features best as an object where 

there is a mix of all types of information (text , graphics, etc) but also it was felt this would 

be of general appeal to users (clearing demonstration) as currently much time of expel1s 

goes into searching information for the purpose of followup and evaluation of proposals. 
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The prototype database was implemented using dBASE for Windows 5.0. dBASE for 

Windows is primarily a relational database management system designed to run on personal 

computers. Although it provides object-oriented features for interfacing purposes, it does 

not provide any object-oriented facility for persistent class implementations. It has only 

features of object-o ri entation that can be used in the primary memory to ease interfacing, 

especially for use of graphics user interface such as forms and menus. It is selected in 

default of a better system locally. As such the system discribed below is an ·extremely 

simplistic and incomplete version of the actual implementation. It is merely intended to 

demonstrate the most basic features that dBASE allows. 

4.11.2. The Prototype: an overview 

What follows is a brief description of the prototype constructed. For detailed information 

regarding the source program, refer to Appendix 2. As indicated in the foregoing, dBASE 

5.0 for Windows was used to implement the prototype In order to bring the design into the 

dBASE environment, object to entity mappings and modifications to the object structure 

and behavior have been made. This is so because the system requires that data and 

procedures (methods) be separated so as to create tables for data to be stored and 

procedure files for procedures (functions) to manipulate the data. Therefore, for persistent 

objects tables have been created to store their attributes, and for procedures and capturing 

of events another set of files has been created . The latter are mostly associated with object 

definitions related to forms, i.e., for input - output purpose, used for interfacing and 

manipulation of tables 



The following tables have been created for the purpose. 

Table 4.1 Created Tables along with Their Identifiers 

Tables Created Identilier keys 

Project projectno 

Industry projectno 

Document Projectno, doc name 

Design Proj ectno, design name 

The attributes of each table have been indicated in the following table . 

Table 4.2 

Table Name: 

Project 

Attribute Type Size Description 

projectno Character 12 Project number 

projecttit Character 50 Project title 

sector Character 20 Sectoral classification of the project 

location Character 30 Site where the project was established 
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total cost Nu meric 10 Total invest ment outlay allocated for the project 

lifespan Numeric 10 du ration within which the project is executed 

startdate Date 8 The starting date of the project 

Table 4.3 
Na me: indust,), 

At tribute Type Size Description 

projectno Character 12 

plantcapct Character 15 The capacity of the plant would have 

product Character 20 The intended product to be produced 

input Character 50 The type of input to be used 
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Table 4.4 
Name: Document 

Attribute Type Size Description 

projectno Character 12 

doctit le Character 50 Title of the document 

month Character 10 Month III which the document was 

acqu ired/sto red 

text Memo The body of the document 

Table 4.5 
Table Name: Design 

Attribute Type Size Description 

projectno Character 12 

designtitl Character SO The title of the design 

designdate Date 8 The date when the des ign was created 

design Binary The bitmap containing the design 

Table 4.6 
TableName: ProjProg 

Attribute Ty pe Size Description 

projectno Character 12 

date Date 8 Reporti ng date 

disbursmnt Nu meric 10.2 Amount disbursed 

projstatus Character 50 Current progress status 

problem Character 100 Any problem reported 

workdone Character 10 Physical progress in % 

Implementa tion was made to conform to the design as much as poss ible, especially, in us ing 

forms to show the features an object oriented methodology offers. Hence, a class ca lled 

project was created to serve as a superclass, and a sub-class industry was made to inherit 

the properties of project. Classes document and design were created which provide textual 

and bitmap information They are associated with the class project. Other inte rfacing 

classes, I.e ., welcome, projectmenu, se lect , mysearch, mainmnu , welcomeform were also 

created for welcome screen, selection of control transfer, searching and main menu 



9S 

purposes, respectively. Of course many built in classes have also been used. All the classes, 

however, are not persistent since the software does not provide the feature . They are used 

only in the volati le memory for manipulation of tables and inte rfacing . Table 4. 10 shows the 

classes used/defined and the methods they contained. 

Table 4.7 Classes Defined 

Class Name Description Methods it Description 
contall1S 

Project A class containing open does initia l parameter and 
common attributes, (constructor) environment se tt ings, opens 
methods and pans related tables 

calldesign cal ls a method in the design 
class to display a related desian 

crea tedesign creates the desian object 
createdocument creates the document object 
call documen t calls a method in the document 

class to diplay a related 
document 

selectaction assigns control according to 
selection 

form onclose closes tables and releases 
(destructor) project object 

*Sclect A class used for a formonselection assIgns control according to 
form containing selection of a project type 
project list 

*Mysearch A class used for onopen sets parameters, initiates a 
search dialog box (constructor) dialogbox 

onclose returns control to the calling 
(destruc tor) proaram 
onselection assigns control according to 

selection 
*Mainmnu Main menu class 
Industry A class for a form inherits methods of the project 

used fo r displaying class 
indu strial project 

'Welcome A welcome form goontonext calls the main menu 
class 

Projectmenu search onclick launches search operation 
A menu class for Designs_onclick activates design display 
menu objects when routines 
a project information Documents On activates document display 
is displayed click routines 

exit onclick terminates a sess ion and 
(destructor) releases the menu object 
help onhelp displays help 

Document A document class showdocu ment displays a document related to 
for displaying the current project 
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Class Name Description Methods it Description 
contains 

documents and 
providing related 
services 

open does parameter sett ings, and 
( constructor) opens tables 
onclose does clearing activities 
(destructor) 

Design A class for showdesign displays a design related to the 
displaying designs current project 
and providing 
related services 

open does parameter settings, and 
( constructor) opens tables 
onclose clears the environment settings 
(dest ructo r) 

'Not shown In the main design 

The hierarchy of screens is organized in such a way that the first screen is the welcome 

screen, the second screen is the main menu screen, the third is a choice of options among 

the available list of project types although the prototype was restric ted to the industrial 

project option, the fourth is the display screen with a request for an in itial search. Other 

screen features have also been deve loped for text, design and implementation plan displays. 

Figures 4.10, 4. II , 4.12, and 4.13 indicate the hierarchies of the main screens, and Figures 

4.14 and 4.15 show additional sc reens for document displays and design displays. 

~~: ;;::::;:.'.~';'I!,;!,;j,i;,.;! ,~gr~f,f;'i!;'i,;, .. ;i,I.;'@;,:I&:.:" .:,I!:,:.:",;;;;:;:';'-~.:l~;';::: 

Figu re 4.10 A menu screen after the welcome screen 



Figure 4. 13 Di splay screen 
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A Prototype of Planning ond Polic;y Oataba13e-

grownl nuor will consist of ba.ndJuu, valt~ru <lUll day wurkshulJs WiUL 
of 306, 99 and 54 square metres , '"CSp cctivcly. The total no or arc a, 

th.,cef,,, •. will be 533 square metrei'. 

first floor consists of rooms, each room having 24 sq . meo"e ... area, one 
. educati on , two fOI" desigu :studio a.nd five for support 

",Ovi<liM. Total no or area will be 533 square mell-os. 

second noor will have a room with an area of 171 square meters \'o'idUI 

Figure 4. 15 Design Display 

4.11.3. General Remarks 
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The prototype constructed was presented to users for comment and review. Some of the 

comments made by users and my advisor. and which have already been incorporated in the 

prototype relate to organization of menu options. search request feature for information on 

a project and using push buttons for easy recognition and accessing documents, designs, 

implementation plans and printing in addition to the main menu. 

Although users have appreciated what they ha ve seen, they still wanted the system to 

include advanced features for handling formatted and long text in big documents, full­

fledged search facility for terms withi n documents and copying a selected text. As the 

current database management system is more titting to simple structu red data than complex 
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data, features fo r manipu lat ion and storage of complex data of the required type need a 

fullfledged object-ori ented database management sys tem . Also since access to objects 

(tuples) was based on value rather than object identity in the persistent storage, it has 

constraints of its own on accessing different objects as the user still has to defin e many key 

values, because relational systems impose normalization which leads to a break up of 

contents of an object into different tables. To th is end , the required modifi cati on could not 

be made in the current version of the proto type. 
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5. Co ncl usion and Recommendat ions 

5.1. Co nclusion 

This study was conducted to investigate the problem in accessing information at the 

NIEDaC with the view to apply object·oriented database methodology in trying to help 

so lve the problem. To this end, a survey was co nducted to deterll1ine user information 

req uirements and identity the problem with in the existing system to meet the requirements. 

The resu lts of the analysis of problems in chapter two of the report indicate that accessing 

information at the Ministry of Economic Development and Cooperation has been a serious 

problem. According to the su rvey, the major causes of the problems may be attributed to : 

lack of proper utilization of information technology and the role it can play in support ing 

unstructured decision making, lack of properly trai ned manpower in the area of information 

services, absence of an integrated system, poor communicat ion with other offices and low 

level of recognition for the rol e of informatio n. 

Although the avai labil ity of a fairly large number of micro-computers is indicat ive of the 

recognition (on the part of the mi ni stry) of the role that IT can play in the provision of 

info rmat ion, the level of utilizati on, according to the survey results, was below the desi red 

level. 

The survey also indicated that the key areas to look into in tackling the existing problems 

are: introduction of networking, creation of central databases, upgrading of the existing 

level of infonnat ion technology, upgrading of the manpower skill level and strengthening of 
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the library and the publication unit s. Keeping in view the limitation on time and other 

resources required to address all the problem on the one hand and the existing 

hardware/software resource at the ministry and the developments taking place in object­

oriented technology, on the other hand, the study considered the adoption of an integrated 

object-oriented database system, with multimedia fea tures (i.e., that supports images and 

text), as one feasible solution in dealing with the access problems reported and ensuring 

proper util ization of existing hardware resources . 

To this end, information said to be useful in the planning process were gathered from the 

experts through discussion and a survey questionnaire and a prototype database was 

designed . In the course of the design, attempts were made to demonstrate that features 

provided by object-orientation are more suitable to the demands of such a database than the 

conventional database features especially, in handling the desired data formats such as long 

and variable text, image/graphics and structured data in an integrated manner. The study 

has attempted to outline the basic classes and their relationships required in building the 

database. The implementation of the design using dBASE 5.0 for Windows and the 

industrial project subsystem, although limited, has demonstrated the features that an object­

oriented database could provide in dealing with the complex requirements of information 

and data formats identified in the area of planning and policy analysis . It is hoped that this 

attempt demonstrates the principles of object-oriented databases that will ach ieve the 

functions needed to satisfy the requirement of users using existing facilities. 

What is more, it is believed that the findings of this study as well as the proposals would 

serve as the starting point (basi s) for any further work to establish a better system at 

MEDaC, especially, in view of the absence of any published formal report on the 
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information system in place. The basic development model adopted cou ld also serve as a 

model for other similar undertakings. 

5.2. Recommendat ions 

As this undertaking was more considered as a research and train ing vehic le, the purpose 

was not to develop a full-fledged solut ion to the existing problems. As such, although 

several areas of improvements may be required for MEDaC to benefit freely from the 

proposed solution, there is no doubt that full development of an integrated database system 

as envisaged in the design part of this report will demonstrate a significant improvement in 

the work of the planning experts at the ministry. To this end, the foll owing account is 

recommended for consideration. 

I. Further problem analysis and requirements definition IS recommended to 

establish a strong base for solutions. 

2. The mini stry if it has to go for a concrete solut ion, it should commit itself to 

provide support for furthe r work in this direction. 

J. Since any system development requires continuos iteral10ns (in the terms of 

object-oriented methodology) before it is fully implemented, the design proposed 

still requires more refinements. Hence, it is recommended that continuos work 

be done to refine it further 

4. Appropriate database management system from the object -oriented family is 

required to fully utilize the features proposed, hence, it is recommended that the 

ministry should process the procurement of a full y objec t-oriented database 

management system. 
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5. In the current prototype design even if document handling features were 

included, they did not include features for hypertext searching. Hypertext or 

hypermedia capabi lities when conducting a query would highly faci litate the 

process. Thus, it is recommended that future works based on this study address 

these issues as object-oriented features allow for such facilities 

6. Since working languages at the ministry and other government offices are both 

Amharic and English, incorporation of such multilingual feature be considered in 

the actual design of the operational database. Therefore, work towards 

estab li shing such an interface is recommended. 

7. Multiple inheritance is one aspect that is to be looked into for improvements in 

the design. Therefore, attempts should be made for possibilities of applying it in 

the process of refining the design for future work. 
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APPENDIX 1 - QUESTIONNAIRE USED FOR THE SURVEY 

10 March, 1997 

Dear sir/Madame, 

A survey is being conducted to assess the existing level of infOlmat ion provision for 
economic planning and poli cy analysis within the Minisny of Economic 
Development and Cooperation, with a view of suggesting better ways of 
organization that increase the access ib ili ty of availab le infolmation . The work is 
being done in pmtial fulfillment for an M.Sc. I.S . degree in infonnation studies. 

I reali ze that you are velY busy, but as you would appreciate, th e success of my 
thesis depends on your cooperation. To th is end, I am keen to receive your 
responses, so please make evelY effolt to retum the completed questionnaire at yo ur 
earliest convenience, but no later than five days. All rep lies will be n'eated in sn'ict 
confidence. 

If you have any problem in completing the questionnaire, do not hesitate to contact 
me on 172 intemal line. 

Thank you in anticipation of your kind cooperation . 

Bailie Mekonnen 
School ofInfOlmation Stud ies for Africa 
Addis Ababa University 
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A SURVEY OF INFORMATION NEEDS AND PROBLEMS 

Instruct ion for completin g the qu es ti onn ai re 
Please, put 'x' mark on the space provided to ind icate your response where 
appl icable. In case where responses other than marks are required, please, write 
your responses in the spaces provided. You may use additional paper where the 
space provided is not enough. 

Part I: Identification 

1. Identification information 
DepartmentName __________________________________________ _ 
Professi on: ______________________________________________ _ 
P osi t ion __ ----,-:;--__ -,-:-;-____________ ,---____ -----:--:-:-____________ _ 

2. What are the specific activit ies you are currently engaged in? ______________ __ 

Part II: Catego .), ofInforma tion and So urces 

Below are listed broad categories of information related to economic planning and 
policy analys is. Indicate the catego lY of informat ion you require to carry out the 
activities indicated in (2) by using the labels listed below. 
(h=high pr iori ty; m=medium priority; 1=low prio rity) 

- Economic(Gross Domestic Product(GDP), Growth rate, Inflation rate .. ) 

Geographic 
- Locational data (latitude, longitude, direction .. ) 
- Climatic data (rain fail, temperature.) 
- Resou rce da ta (E nvironmental da ta) (Land use and/or coverage types, patterns, 

Soils) 
- H uma n Geographic Data (Population number and distribution, poli tical maps 

(countries and distribution) .. ) 

- Population dynamics (population growth, to tal births, birth rate) 

Infras tractural data 
- Building data(type of building, architectural drawing .. ) 
- Road data (type of road (primary, main road, feeder and rural road)) 
- Mass media information (radio and television, press - no of editions (news 

paper/magazine) ... ) 
- Air transport (no of airports, construction type ... ) 
- Telecoillmunication data (no of apparatus (at regional, national level), no of 

customers (at regional, national level) ) 

- Agricu lture data (land in use, agricultural population density .) 
- Education data (literacy rate, ages of compulsory education .. ) 



- Health data(medical care expenditure, access to health care ) 
Other, please specify _____________________ _ 

4. At what level do you tequi re information of the identified type? 

0 international 0 kebele 
0 continental 0 enterprise 
0 national 0 project 
0 regional 0 house hold 
0 subregional 0 individual 
0 woreda 

5. What sources do you use to meet your information requirements? 
Internal So urces 

o Library (documentat ion center) 
o A central database 
o From meetings, seminars, etc. 

Extemal Sources 
o Media (Rad io, TV, newspaper,) 
o From meetings, seminars, etc. 
o Reports and monographs 

o Government institutions 
o Federal institutions 
iJ regional institutions 

o NGOs 
L' World Bank 
o UN agencies 
o Other, please, specifY _______ ________ _ _ 

Part nl: Information Types and Forms 
6. Does the informat ion yo u require includes image types (graphs, maps, etc.)? 

D Yes 
o No 

7. If your response in (6) is "Yes", what kind? 
o pictures(photographic like sate llite images) 
o cartographic types (maps, etc.) 
o engineering designs(p lans, architectural drawings , etc.) 
o other, please, specifY ____ _____ _________ _ 

8. How do you store your information? 
o as a periodically consecutive informati on (as a time se ri es data 

tab I es/documents) 

11 0 

o as a one time (c ross-sectional) information in a single file or folder rega rd less of 
time 

o other, please, speci fY _______________ _ 



9. How do you classify when you store it? 
o by type of ind icators (information) 
o by spatial locat ion (continent , national, region, zone, woreda) 
o other, please, specify _ _______________ _ 

10. When you are provided with information, how do you get it? 
o hard copy( on paper) 
o on floppy disk 
o accessing from a central database 
o others, please, specify ________________ _ 

Part IV Access ibili ty, ava ilab ili ty and other fac to rs related to informatio n 

II . How do you rate the ava ilabi lity of information at your workplace (institution)? 
o Very good 
o Good 
o Fair 
o Poor 

12. If you have felt that availability of information is fair or poor, what do you think the 
reason(s) could be? 

III 

o absence of an organized system sllch as absence of centra l database services and 
poor manual systems 

o low level of utilization of information technology 
o poor communication with other offices 
o low level of recognition for the role of infonnation 
o difficu lty in searching and locating because of the manual nature of the 

information service 
o other, please, specify ___ _______________ _ 

I3.How do you rate the access ib ility of the available information? 
o accessible 
o moderately accessible 
o poorly accessible 
o inaccessible 

14 .Ifyour response for (12) is "poorly accessible" or "inaccess ible", what in your opinion is 
(are) the possible cause(s)? 

o lack of proper utilization of in fo rmation technology 
o absence of tracer slip or file movement register 
o absence of retrieval tools sllch as accession register and location register 
o absence of finding aids such as lists , indexes and other guides 
o inadequacy of reprographic/micrographic facilities 
o lack of properly trained man power in the area of information services 
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o other, please, specifY ____ _____________ _ 

15 . How do you rate the co nsistency of the informa ti on you are receiving? 
o consistent 
o moderately consistent 
o poorly consistent 
o inconsisten t 

16. If your response in (15) is " inco nsistent" or "poo rl y consistent", what clo yo u think the 
reason(s) cou ld be? 

o absence of an organized/integrated information system within the ministry 
o low level of application of information technology 
o depulicated external information sources 
o other, please, specifY ___________________ _ 

17.How do you rate the accu racy of the informat ion you are receiving') 
o accurate 
o moderately accurate 
o poorly accurate 
o inaccurate 

18 . If you fee l that the information you get is "inaccu rate" or "poorly accurate", what in 
your opinion the reason(s) cou ld be? 

o absence of an organized/integrated information system 
o low level of app li cation of information technology 
o unreliable external information sources 
o other, please, specify ___________________ _ 

19. How do you rate the timeliness of the in formation you are get ting? 
o very good 
o good 
o fair 
o poor 

20. If your response for (19) is "poor" or "fa ir", what in your opinion the reason(s) could 
be? 

o absence of an organized/in tegrated information system 
o low level of applicat ion of info rmation technology 
o poor delive lY system linked with exte rnal sources 
o other, please, specifY __________________ _ 

21. How do you rate the co mpleteness of the information provided to you? 
o very good 
o good 
o fa ir 
o poor 

22. If you r response for (21) is "poor" or "fair", what in you r opinion the reason(s) could 
be? 

o absence of an organized/integrated informati on system 
o low level of app li cation of infonnation technology 
o other, please, specify ________________ __ _ 
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23.Do you think that the information you receive addresses your needs, i.e., conforms to 
your demands? 

D Yes 
o Yes, but partly 
o No 

24. Do you see problems in comprehending or understanding the information you receive 
because of complexity of presentation formats? 

D Yes 
o No 

25 . How do you rate the exist ing level ofsuppon provided by the information services? 
o adequate 
o inadequate 

26. If your response in (25) is "inadequate", what course of action do you suggest to 
minimize, if not eliminate, the problems you are currently experiencing? 

27. To what extent have the information sources/services from with in been of use to you? 
o very useful 
o useful 
o less useful 
o not useful 

28. Based on your experience with the existing information service, how do you express the 
need for integrated information from a central database? 

o essential 
o some times important 
C seldom required 

29. Please, indicate how such service/facility improves the existing level of service. 

Part V Computer fa cilities, their uses and outputs 

30.Does your department or service has computers? 
D Yes 
o No 

31 . Where are they located? 
o at the desk of secretaries 
C at a central location (office) access ible for al l staffllleillbers of the depallment 
o at your office 
o other, pl ease, specifY _ _________ ____ ____ _ 

32.Ifyour response for (30) is "Yes", do you use the computers in your daily activity? 
D Yes 



o No 
33.Ifyour response for (32) is "Yes", for what purpose(s) do you use the computer? 

o word processing 
o financial analysis and forecasting 
o statistical analysis (including econometric and time series analysis) 
o records management 
o table handling 
o others, please specify __________ _______ _ 

34. How do you present your out put? 
o in a form of summarized tables 
o in a form of short notes accompanied by detailed tables 
o in a form of a document thar includes detailed verbal analysis 
o in a form of graphs, maps, designs alone 
o in a form of graphs, maps or/and designs included in ve rbally analytical 

documents 
o other: please, specify _____________ _ 

35 . Who are the users of your our pur" 
o your colleagues with in your department 
o other departments 
o the higher level management 
o external ministries and other agencies 
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36. If you are using information processed (compiled) using different packages (software), 
do you have problems of integration? 

D Yes 
o No 



APPENDIX 2 - SOURCE PROGRAM 

'The Project Class 
create session 
LOCAL proj 
proj ~ NEW PROJECT 0 
proj.OpenO 

CLASS PROJECT OF FORM 
public know 
Set Procedure To, 

C:IDBASEWIN\SAJvIPLESIBUTTONS.CC, additile 

this.ScaleFontNamc = "Times New Roman" 
this.Sca leFontSize = I I 
this.Helpld = "" 

this.Text = """ 
this. Width = 115 
this.Height = 18 
this.SysMenu = .F. 
th is.HelpFile = "" 

this.Left = 0.1~26 

this.EscExit = .F. 
thi s. Top = 0.2607 
this.OnC lose = CLASS :: FORM_ONCLOSE 
this.MenuFile = "PROJMAST. MNU" 
th i s. 0 nopcn=c lass:: OIlOPC 11 

DEFINE ENTRYFIELO PRNO OF THIS, 
PROPERTY, 

FontSize 10.' 
lD 116., 
ColorHighLight "W+/B".' 
Width 16.' 
Height 0.915.' 
FontName "Times New ROlllan".: 
ColorNormal "N/W'''.' 
Left 30., 
Enab led .L 
Top 0.085 

DEFINE ENTRYFIELO L1STTITLE OF THIS, 
PROPERTY, 

FontSize 10.' 
lD 117" 
ColorHi ghL ight "W+/B".' 
Width ~2.' 

Height L: 
FontName "Times New ROlllan".: 
ColorNorlllal "N/W*".' 
Left 30., 
enabl ed .r.., 
Top I 

DEFINE ENTRYFIELO LOCATION OF THIS, 
PROPERTY, 
FontSize 10., 
lD 118.' 
Co lorHig hLight "W+/B".' 
Width ~L 

Height I., 

FontName "Times New Roman",: 
ColorNorll1,,1 "N/W'''.' 
Len 3D.' 
en"bled .L 
Top 2 

DEFINE ENTRYFIELO PRlORITY OF THIS, 
PROPERTY, 

FontS ize 10.' 
10 121.' 
ColorHighLight "W+/B".' 
Width 39.' 
Height I., 
FontName "Times New Roman".: 
CoiorNormCli "N/W*".: 
Left 30.' 
en"bled .L 
Top 5 

DEFINE ENTRYFIELO FINANCE OF THIS , 
PROPERTY, 

FontSize 10., 
10 123.' 
ColorH ighlight "W+/B".: 
Width 39 ., 
Height I., 
FontName "Times New Roman".: 
ColorNo rm,,1 "N/W' ''.' 
Left 30., 
en"bled .L 
Top 6 

DEFINE ENTRYFIELO DISBURSE OF THIS, 
PROPERTY, 

Fo nt Size 10.' 
10 12~.' 

ColorHighLight "W+/B".' 
Width 19.' 
Height I.' 
FontName "Times New Roman".: 
ColorNormal "N/W'''.; 
Left 30.: 
enabled .L 
Top 3 
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DEFINE ENTRYFIELO IMPLEMENT OF, THIS , 
PROPERTY, 

FontSize 10., 
ID 125.' 
ColorHighLighl "W+/B" .: 
Width 39., 
Height I.: 
FontName "Times New Roman".: 
ColorNorl11al "N/W·".' 

Left 30.' 
enabled .r..' 
Top 7 

DEFINE ENTRYFIELD EXECUTE OFTHIS, 
PROPERTY, 

FontSize In., 
10 126. ' 
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ColorHighLighl "W+/B".: PROPERTY: 
Wid lh 39.: FontSize [0 .: 
Heighl I.: [D [J I.: 

FonlName "Times New Roman".: Co[orHighLighl "W+/B".: 
ColorNormal "N/W*". : Width 9.: 
Left 30,; Height I. : 
enabled .f .. : FontName "Times New Roman ".: 
Top 8 ColorNormal "N/vV*". : 

Left 35.: 
DEFINE ENTRYFIELD STATUS OF THIS: enab led . f. ,: 

PROPERTY: Top 13 
Fonl Size 10.: DEF[NE TEXT TEXn OF TH[ S: 
ID 127.: PROPERTY: 
ColorH ighLighl "W+/B".: Fo nlSize [ I).: 

Widl h 21.: Te."t "Total cjisbursc tllclIl:" .: 
Heighl I.: Width 20 .: 
FontNa me "Times New Roman" .: Heighl I. : 
ColorNormal "N/W*".: Fon tName "Times New Roman" .: 
Left 30.: Co[orNo rmal "N/W".: 
enabled . f..: Borde r .F .. : 
Top -I Left I.: 

Top 3 
DEFINE ENTRYFIELD TOTALCOST OF TH[S: DEF[NE TEXT TEXT30 OF THIS: 

PROPERTY: PROPERTY: 
FonlSize [ 0.: FonlSize 10.: 
lD 128.: Text "Last Repon Date:".: 
ColorHighLighl "W+/B" .. Widlh 20.: 
Widlh 1-1.: Height L: 
Heighl I. : FontName "Times New Roman" .: 
FontName "Times New Roman". : Co[orNorma[ "N/W".: 
ColorNormaIIlN/W*".: Border . F .. · 
Left 68.: Left I.: 
el,"bled .f..: Top [J 

Top 3 DEF[NE TEXT TELE6 OF TH[ S: 
DEFINE ENTRYFIELD LIFESPAN OF TH[S: PROPERTY: 

PROPERTY: Fo nt Size [ I).: 

FonlSize Ill.: Te."'1 "Priority given:".: 
lD 129.: Width 2.1.: 
Co[orH ighLigh l "W+/B".: Heigh t I.: 
Widlh 7.: FontName "Times New Ronum".: 
Height I.: Co[o rNorma[ "N/W".: 
Fo nt Na me "Times New Roman". : Bo rder .F .. : 
Co[orNorma[ "N/W*".: Left I.: 
Left 68.: Top 5 
enabled .f..: 
Top -I DEFINE TEXT SOlJRCE OF THIS: 

PROPERTY: 
DEFINE ENTR YFIELD IVorkdone OF TH IS : FonlSi ze 10 .: 

PROPERTY: Te:'\t "Source or Finance:".: 
FontSize [0.: Width 2.1.: 
lD 130.: Height L 
ColorHighLight "W+/B".: FOlltName "Times New ROIlH1Il".: 
Wid th 7.: Co[orNormal "N/W".: 
Height I.: Border .F .. : 
FontName "Times New Ronl<lll". : Left [.: 
Co[orNonm[ "N/W*".: Top 6 
Left 67.: 
enabled .f .. : DEF[NE TEXT TEXT6 OF TH[ S: 
Top [J PROPERTY: 

DEF[NE ENTRYFIELD asofOF TH[ S: Fo nl Si!.e [0.: 



Text "Implementing Agency:" .: 
Width 23.: 
Height I,: 
FontName "Times New Roman" .: 
Colo rNormal "N/W".: 
Border .F .. : 
Left I,: 
Top 7 

DEFINE TEXT TEXT I OF THIS: 
PROPERTY: 

FontSize 10.: 
Text "Project Number:".: 
Width 19,: 
Height I,. 
FontName "Times New Roman".: 
Co lorNo rmal "N/W",: 
Border .F .. : 
Left I.: 
Top 0 

DEFINE TEXT TEXT2 OF THIS: 
PROPERTY: 

FontSize 10 .: 
Text "Project Title:".: 
Width 16.: 
Height I,: 
FontName "Times New Roman".: 
Co[orNormal "N/W".: 
Border .F .. : 
Left 1.: 
Top I 

DEFINE TEXT TEXT7 OF TH IS: 
PROPERTY: 

FontSize 10.: 
Text "Project Location:".: 
Width 19 ,: 
Height I.: 
FontName "Times Ne\\' Roman".: 
ColorNormal "N/W" .: 
Border .F .. : 
Left I.: 
Top 2 

DEFINE TEXT TEXTS OF THIS: 
PROPERTY: 

FontS ize 10,: 
Tex{"To{8i CO<lSI:".: 

Width 12.: 
Heighl I.: 
FontNamc "Times New Roman".: 
ColorNormal "N/W" .. 
Border .F .. : 
Left 51.: 
Top 3 

DEFINE TEXT TEXT9 OF THI S: 
PROPERTY: 

FontSize 10.: 

Text "Project Lifespan:" .. 
Widlh 17. : 
Heighl I.: 
FontName "Times New Roman".: 
ColorNormal "N/W".: 
Border .F .. : 
Left 52,: 
Top 4 

DEFINE TEXT TEXTS OF THIS: 
PROPERTY: 

FonlSizc 12 ,: 
Text "Execut ing Agency:". : 
Width 22.: 
Height I.: 
FontNamc "Times New Roman". : 
ColorNormal "N/W".: 
Border .F .. : 
Left I.: 
Top 8 

DEFINE TEXT TEXTIO OF THIS: 
PROPERTY: 
Text "Birr".: 
Width 6.: 
Height I.: 
FontName "Times New Roman" .. 
ColorNonmil "R/W" .. 
Bo rder .F .. : 
Left 79.: 
Top 3 

DEFINE TEXT TEXT II OF THIS: 
PROPERTY: 
Text "Years" .: 
Width 7.: 
Height l.: 
FontName "Times New Romall".: 
ColorNormal "R/W".: 
Border .F .. : 
Left 7S.: 
Top 4 

DEFINE TEXT TEXT 12 OF THIS 
PROPERTY: 

FOlliSize 10. , 
Text "Project Status:" .. 
Widlh 27.: 
Heighl I.: 
FontName "Times New Roman" .. 
ColorNonnal "N/W" .: 
Border .F .. : 
Left I . 
Top 4 

DEFINE TEXT PROGRESS OF THIS: 
PROPERTY: 

FOll iSize 10.: 
Text "Progress in (% terms:".: 
Widlh 22.: 
Heighl I.: 
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id 80,; 
Fon tName "Times New ROIlUln". : 
ColorNormal "N/W ".: 
Border .F .. : 
Left -15.: 
Top 13 

DEFINE NEXTBUTTON NEXTBUTTONI OF: 
THIS; 

PROPERTY: 
Group .T,; 
Width 13 ,: 
Height I.: 
Left -16.: 
Top 1-1 

DEFINE PREVBUTTON PREVBUTTONI OF: 
THIS: 

PROPERTY: 
Grollp .T.. : 
Width 10.: 
Height l.: 
Left 63.: 
Top 1-1 

DEFINE PUSHBUTTON doepllsh OF THIS: 
PROPERTY: 

Tc:-,:t "Documents". : 
upbitlllllP "resource #6.f I ".: 
FontName "Times New ROJ1l(1I1".: 
FontSize 10.: 
id 8 1.: 
Height 2.: 
Left 85.: 
Top 0.: 
ColorNorma l "N/W".: 
Width 17.: 
GroliP .T 

DEFINE PUSHBUTTON DESIGN PUSH OF: THIS: 
PROPERTY: 

Text "Designs".: 
upbitl11C1p "resource #22 1". : 
FontName "Times New Roman".: 
FontSize 10.: 
id 82 ,; 
Height 2.: 
Left 85.: 
Top 3.: 
ColorNormal "N/W" .: 
Width 17.: 
GroliP .T. 

DEFINE PUSHBUTTON IMPLPLAN OF THIS: 
PROPERTY: 
Text "Implem. Pla lls".: 
FontName "Times New Roman".: 
FontSize 10.: 
id 83.: 
Height 2.: 
Left 85 .: 
Top 6.: 
ColorNonnal "N/W" .: 
Width 18.: 
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Grollp .T. 
DEFINE PUSHB UTTON PRINTP USH OF THI S: 

PROPERTY: 
Texi "Print". : 
upbillll;ljJ "Resource #(,)2 ".: 
Fon tName "Times New ROlllan ".: 
FOlltSize 10.: 
id 8-1.: 
Height 2.: 
Left 85.: 
Top 9,; 
ColorNormal "N/W". : 
Wid th 18.: 
Grollp .T. 

Procedure SeleetAetioll(eontrolid) 
Do case 

Case controlid=80 

Case eontrolid=81 
form. rool.doeliments.Onel iekO 
Case eontrolid=82 
form. root. des i gns. a nel iekO 
Case contfojid=83 
Case conlrolid=8.f 
form. 1'001. n Ie. pri nl. ollcl ickO 

c ndCHSC 

procedure dOClIll1ClltS 

loca l idno 
id Ilo=pro jeel ->projecl 110 
creale sessio n 
set talk off 

fOflll .chi IddoclImcnl=ncw documcntrofmO 
r ann. chi IddoClllllC 111. project no=id 110 
forlll .c h i Iddocli mc 111 . pa re n If 0 rlll= f 0 rill 
form. chi Iddocume n I. open() 

Procedure open 
private prno. docllllll 
if type(" form. i ni t ")=" U" 

rorm.init=.L 
sel skip to 
SCI e.'\Clcl ofT 
set proced ure to documcnt. wfm aclditi\·c 
sel procedure 10 design.\\"fm addilivc 
se lect selectO 
lise projcct again alias temp 
prno=neld( I) 
SCI order 10 &prno 

lise 
se lect projecI 
endif 
1'0rm::open(J 

procedurc OHopcn 
pri\'alC srchslring 



set procedure to srchft. wfrn additive 
srchstring = new srchflformO 
sfchstring. mdi =. f. 
srchslring. readmodalO 
srchslri ng. closeO 
close procedure sfchft. wfm 

procedure showdocumclll 
if type(" form.childdocumellt ")<>"U" 

form . chi Iddocllment . showdoc(projcct­
>projeclno) 

endif 

procedure designs 
local idno 
idno=projecl -> p fO jeclno 
create session 
sel la lk off 

form.childdesign=new designforillO 
form. chi Iddesi gn. pro jectllo=i d no 
fo rm . c hi lddesi gn. p::l re n tfo rm=f arm 
form.childdesign.openO 

procedure callshmvdesigll 
if lype(" form.ch ilddesign ")<>"U" 

form.childdesign.showdesign: 
(projccl->prOjCClno) 

cndif 

Proccdure Form OnClose 
close tables 
* _app.framcwin. Icxt=appwillll<lmC 

ENDCLASS 

*The indust ry class definition 
create session 
set procedure to project.wfm addilivc 
public projeclid. month 
LOCAL indus 
indus = NEW INDUSTRY 0 
indus.OpenO 

CLASS INDUSTRY OF PROJECT 
thi s.text="An industrial Project" 
this. view="i nduslry.qbe" 
this. On Select ion=c1(lss:: SclectAct iOIl 

form. p fno. d(l ta I i Ilk =" project -> project no" 
form. I iSIl itle.datal i Ilk=" prOjcct->projcctt it" 
form. location. ci;:ll<l I i Ilk=" project ->Iocltion" 
fOflll . fI nanee.dat"l l i nk="projecl->soll rcc " 
form. i Illplcmcnt.dal,tl i n k="projcct ->i mplclllcllI" 
r 0 1' 111. C.\CClI teo da ta I i 11 k = II P raj cet ->C.\Clll C I'" 

fornl. t ifcspan.dal(ll i nk="projcct ->1 i fesPelll" 
fonn. totalcost .datalink=" project ->tot(llcost" 
form. sta t us. da ta I i 11 k =" P raj pro g ->p rajsta t tiS" 
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r arm. disbu rsc. data! ink =" proj p ro g ->di sbu ["Sill n t" 
fOfm. workdollc.data! i nk="projprog->workdonc" 
form.asof.datal i Ilk="proj prog->datc" 

proJect i d=pro ject-> proJect n 0 

DEFINE TEXT INDUST I OF THIS: 
PROPERTY: 

Width 30 .: 
Height I.. 
FontName "Times Ncw Roman".: 
ColorNorl1lal "N/W" .: 
Border .F .. : 
Tcxt "Intended Plant cap,lc ity (a nnual: 

prod.):".: 
Left 1.: 
FontSizc 12.: 
Top 9 

DEFINE TEXT IND UST2 OF THIS: 
PROPERTY: 

Width 20.: 
Height I.: 
FontName "Times New Roman".: 
Co lorNorl1lal "N/W".: 
Border .F .. : 
Te.'t "Prodllctto be produced:".: 
Lefl I. 
FontSizc 12.: 
Top III 

DEFINE TEXT IND UST3 OF TillS: 
PROPERTY: 

Width 
Height 
FontN,lIllc "Tillles New ROlllan".: 
ColorNorm,,1 "N/W".: 
Border .F .. : 
Text "lnputlVould be used:".: 
Left 1.: 
Fo nlSize 12.: 
Top II 

DEFINE clltnfield eapilcit'· OF THIS: 
PROPERTY: 

Width 37.: 
Height I.: 
ColorNormal"N/W*".: 
Lcft 32.: 
ID 13 0,: 
ColorHighLight "W+/B".: 

Top 9.: 
datatink "industry->plantcapct".: 
cnabled .f. 

DEFINE el1trvficld product OF THIS: 
PROPERTY: 

Width -12.: 
Height I. ' 
ColorNorl1l,d "N /W* " .: 
Left 30.: 
ID 131.: 
Colo rHighLight "W+/B".: 



Top 10.: 
Datalink "industry->prodllct".: 
enab led. r. 

DEFINE enl ryfield inpul OF TH IS: 
PROPERTY: 

Widlh 13.: 
Heighl I.: 
ColorNorma l "N/W'''.: 
Left 33.: 
fD 132,; 
ColorHighLighl "W+I8".: 
Top II. : 
Datalink "indust ry->input",: 
enabled .r. 

ENDCLASS 

*Thc Docum ent class definition 
#include <Messdlg. h> 
shell (LI.) 
create session 
sel ta lk off 
CLASS DOCUMENT OF FORM 

Set Procedure To: 
C:IDBASEWIN\SAMPLESIBUTTONS.CC: addili,'e 

Ih is.Widlh = 89.83 3 
this.Helpld = "" 
this.Te:...: t = "Form" 
this.He lpFile = "" 
Ihis.MenuFile = "PROJECT.MNU" 
th is.l-Ieight = 18 
th is. Left = 
th is.Top = o 
this.view= "documcnl.qbe" 
this.onclose=class: :onclosc 

DEFINE ED ITOR EDITOR I OF TH IS: 
PROPERTY: 

Widl h 87.: 
Wrap .T .. : 
FOll tN{1l1lc "Times Ne\\' Roman".: 
FOnlS i7.e 12. : 
ColorNorlllal "N/W'''.: 
Border .T .. · 
Heighl 17.: 
dCltaiink "documcnt->tcx{".: 
Left I.: 
Top 

procedure open 
if type("fonn. ini I ")=" U" 

form.i nit=.t. 
privale orderfield 
sel procedure 10 projecl.\\·flll aciciili,'e 
sel procedure to induslry.wflll additi,"c 
'selec i seleclO 
use document (lgnin in sclcctO alias tempi 

docfield=field( I) 

SCI order 10 &docfield 
usc in temp I 
selecl docu ment 
i r typc(" rorm. parcntdoClltllCIl[ ")<>" U" 

/'orm . EscE.'\il=. t. 
eltdi f 

endif 
forlll ::opcnO 

procedure onclose 
if Iype(" form. pmenldocumenl ")="U" 

shell (.I.) 
endif 

procedure sho\\'doc(projno) 
private idnuill 
idIlLlJ1l=projno 
scI Dreier [0 projeetllo 
SCI key 10 "&iclnum " 
go top 
seck projno 

ENDCLASS 

CLASS DESIGN OF FORN! 
SCI Procedure To: 
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CIDBASEWIN\SAMPLES\B UTTONS.CC: addilive 
lh is.Sca leFontName = "Times New Roman" 
this.ScaleFolllSize = 12 
this.Hclpfd = "" 

Iltis.S,·sMcnu = .F. 
this.Te.'\ ! = "Form" 
this.Hc lpFilc = "" 
this.Hcight = [9.3037 
litis. Left = 0.5713 
Iltis.Top = a 
Ihis. Widllt = 72 .57 13 
IhiS.McnllFi le = "PROJECT.MNU" 
th is. \·jc\\"= "design.qbc" 

DEFINE IMAGE IMAGE I OF THIS: 
PROPERTY : 

IX. : 
I .: 

Heigltl 
Left 
Top 
Widllt 

2.: 
72.: 

dalasourcc "memo dcsign->design" 

procedure open 
if IYpC(" rorn!. i nil ")= " U" 
ronn.illil=.l. 
pri vate orderrield 
set procedure to project. ",rill (ldelili,·c 
SC I procedurc 10 i[\dustr~ . \\"rm aclditi\'c 
usc design (]g~li l1 in selcclO alias temp2 

desficld=fi eld( I) 
SCI order 10 &desficld 



use in tcmp2 
select design 
if type("fonn. pa rcnldcsign")<>"U" 

fo rm.Esebit=.L 
endif 

endif 
forlll::openO 

procedure onclose 
if type(" forlll. parentdesign")=" U" 
shell(L) 

endif 

procedure showdesign(projno) 
private idnuill 
idnum=proj no 
set order to projectno 
set key to "&idnum" 
go top 
seek projno 

ENDCLASS 

*Thc Search calling class 
#i ncludc <Messdlg.h> 
set IdCheek off 

CLASS mvseareh OF FORM 
Set Procedure To BUTTONS.CC Additive 
this.OnOpe n = CLASS::ONOPEN 
this.OnClose = CLASS::ONCLOSE 
this.OnSe leetioll = CLASS:ONSELECTION 
this.MousePointcr = I 
this. Text = "Search" 
this. Width = 36.79 
this. Top = 
th is. Left = 

7.29 
33 .98 

6.00 this. Height = 
this.Minimize = .F. 
this.lvfaximizc = .F. 
this.HelpFile = "" 
this.HelpId = "" 

DEFINE RECTANGLE SEARCHRECT OF 
THIS: 

PROPERTY: 
Co lorNormal "N/W".: 
Te.\t "&Semch for:".: 
Height 
Width 
Top 
Left 
Border T 

2.92.: 
3.f.3 I 

0.54.: 
1.32.: 

DEFINE ENTRYFIELD SEARCHENTRY OF: 
THIS: 

PROPERTY: 
ColorNo rll1al "B/W".: 
Width 
Top 
Left 

J 1. 67.: 
1.60.: 
2.6L 

Height 
Value" 
FontSil.c 
Border T.: 

1.32.: 
" . 

11.011.: 

ColorHighLighl "B+/W *" 
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DEFINE OKBUTTON OKSEARCHB UTTON OF: 
THIS: 

PROPERTY: 
Width 
Top 
Lcft 

I~. II. 
3.98,: 
~.OO.: 

He ight 1.50.: 
Dcfault T 

DEFINE CANCELBUTTON: 
CANCELSEARCHBUTTON OF THIS: 

PROPERTY: 
OIlClick .f .. : 
Width 
Top 
Left 

I~.II. 

3.93 .. 
19.511.: 

Height 1.50.: 
Group .F .. : 
I cI tl 

*************************************** 

procedure 0110pen 
*************************************** 

SCI procedure to Sampproc additive 
&& if Search was caned 

from clistolller/ 
if type("this.keyNamc") <> "U" && orders with 

the kcyName propCJ1"y assigned 
Ihis.text = FOnll(llStr("Scarch -- (% I" . 

this.ke~ ·Name) 

! his.sc'1 rchEntry. picture = 1 h is. forma l ti ng 
cndif 
th is. searchE ntry. SetFocus() 

*************************************** 

procedure OIl Close 
*************** ***************** ******* 

close procedure Buttons.ce. Sampproc.prg 

******************************¥******** 

procedure OnSeleetioll(eontrolld) 
*************************************** 

if eontrolld <> 0 && If Cancel wasn't selectcd 
forrn .\·aJ uc = fo r1ll. scarchEntry. vHluc 

endif 
forlll.CloseO 

ENDCLASS 

*Thc Control assignrnent class 
LOCAL f 
f= NEW SELECT 0 
LopenO 
CLASS SELECT OF FORM 

Set Procedu re To: 
CIDBASEWIN\SAMPLES\BUTTONS.CC: additive 



this.ScaleFontS ize ~ II 
thi s. Helpid = " " 

this.HeipFile ~ "" 
this,StatusMessage :::; "Available project 

mon itoring areas" 
this.Text = "Avai\(Iblc Project Menu list" 
this.OnSelection ~ 

CLASS::FORM_ONSELECTION 
this.Scroli Bar ~ 
this. EscEx it ~ .F. 
thi s. MenuFile = "FAKEM ENU.MN U" 
th is. Height ~ 17.2373 
this.Left = 53. 166 
this.ColorNorma l ~ "N/W'" 
this.Top = 0.76 17 
th is. Width ~ ,\2.5 
this.Sca leFo11lNamc:::; "Times New Ro man" 

DEFINE PUSHBUTTON AGRICU LTURE OF: 
THIS; 

PROPERTY: 
Default .T. .: 
T ext "Agriculture n.: 
Height I. : 
FontName "Times New Ro ma n".: 
Left II.: 
ColorNo rmal "N/W".: 
Top I.: 
Group .T..: 
Width 20.: 
FolltSize I I 

DEFINE PUSHBUTTON WATER OF THI S: 
PROPERTY: 

10 207.: 
Statu sMcssagc "Press \0 look for wat er: 

projects".: 
Text "Water".: 
Heigh t I.: 
FontNa me "Times New Roma n".: 
Left II.: 
ColorNormal "N/W".: 
Top 13.: 
Group .T..: 
Width 20.: 
FontSize II 

DEFINE PUSHBUTTO, ED UCAT ION OF THIS: 
PROPERTY: 

10 202.: 
Text "Education".: 
Heigh t I.: 
Fo ntNa me "Ti mes New Roman".: 
Left II.: 
Colo rNormal "N/W".: 
Top 3.: 
Grollp .T..' 
Width 20.: 
Fo nt Si7.e II 

DEFI NE PUS HBUTTON HE ALTH OF TH IS 
PROPERTY: 
lD 203 .: 
Text "Hea lth".: 

Height I.: 
Fon tName "Ti mes New Roman".: 
Left II .: 
Co lorNo rl11a l "N/W". : 
Top 5.: 
Group .T..: 
Wid th 20.: 
Font Size II 

DEFINE PUSHBUTTON INDUSTRY OF THIS: 
PROPERTY: 

ID 20.\.: 
StatusMcssage "Press to look for inciustriaL 

projects".: 
Text "Industry".: 
Height I. : 
Fon tName "Times New Roman".: 
Left 11 ,; 
Co lorNo nnal "N/W" .. 
Top 7.: 
GrollP .T. .. 
Width 20.: 
FontSi ze II 

DEFIN E PUSHBUTTON 
TELECOMMUNICAT ION OF THIS: 

PROPERTY: 
lD 205.: 
StalllsMcssagc "Prcss to look for: 

telecommunication projects". : 
Text "Telecomtllunic'lti oll ".: 
Heigh t 1.: 
FOII IN ,II IIt: "Tillll:S New Roman" .. 

Left II.: 
Co lorNo,.,,,,,1 "N /W".: 
Top ~.: 

Group .T .. : 
Width 22.: 
FOll tSize II 

DEFINE PUSHB UTTON POWER OF THI S: 
PROPERTY: 

ID 206.: 
Sla lusMessage "Prcss 10 look ror power: 

projects".: 
Tcxt "Powe r" .: 
Hcight I. : 
FOll tNmllc "Timcs Ncw Roman" .: 
Left I I.: 
Colo rNorlllal "N/W".: 
Top II. : 
Group T .. 
Wi dlh 
FOllISizc 

20,: 
II 

DEFINE PUSHBUTTON TRADE OF TH IS: 
PROPERTY: 

ID 2I1S. : 
SI:llllsMcss;Jge "P ress [a look ror trade: 

projects". : 
Tc.'\ ! "Tnldc".: 
Height I.: 
FontName "Times New Ranum".: 
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SpeedBar .T .. : 
Left II.: 
Co iorNormai "N/W".: 
Top 15,: 
Grollp .T.: 
Width 20.: 
FontSize II 

DEFINE CLOSEBUTTON CLOSEBUTTON I OF: 
THIS; 

PROPERTY: 
Height I. : 
Left 32. : 
Top II.: 
Grollp .T. .: 
Width 10 

Procedure Fo rlll_ OnSeleetion(controIld) 
Do case 

case c0l1trolid=20-J. 
fo rm .e loseO 
fo rm. reIeaseO 
set procedure to industry. wfm additi ve 
do industry.wflll 

case co nlroli ci=205 
endcase 

ENDCLASS 

LOCAL f 
f= NEW SRCHFT () 
f.Ope nO 

CLASS SRCHFT OF FORM 
Set Procedure To 

C:IDBASEW IN\SAMPLESIBUTTONS.CC additile 

this. HeIpld = "" 
this.HeipFile = '''' 
this.Text = "Search Request" 
thi s. Height = 15 .7G-IG 
this. Left = 
this. Top = IJ 

this. Width = 53. G66 
DEFINE RECTANGLE RECTA NG LE I OF THIS 

PROPERTY: 
Text "A search for a Project".: 
Border .T ,: 
FontName "Times New Roman" .: 
FontSize 12.: 
ColorNo rllla i "N/W".: 
Height 6.: 
Left 3.: 
Top 2.: 
Widt h -13 

DEFINE TEXT TEXT I OF THIS: 
PROPERTY: 

Text "Do ) 'O LI wan! to conduct ,1 search? ".: 
Border .F .. : 
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FontName "Times New Roman".: 
FontSize II. : 
ColorNormal "N/\V" .: 
Height I.: 
Left (l.: 

Top -I.: 
Width 37 

DEFINE CHECKBOX CHECKBOX I OF THIS: 
PROP ERTY 
OnChangc 

CLASS::CHECKBOXI ONCHANG E.: 
Te.'t "".: 
CoiorNo rmal "N/W ".: 
Heigh t I.: 
Left 16. : 
Top G.: 
Value .F .. : 
Wid th -I. : 
Grollp .T 

DEF INE TEXT TEXT2 OF TH IS: 
PROPERTY: 
Te.\t "Yes".: 
Bo rder .F .. : 
FontName "Times Ne\\' Roman".: 
FontSize 12.: 
Co lor Normal "N/W".: 
Height I.: 
Left 7.: 
Top G.: 
Width 7 

DEFINE TEXT TEXT3 OF THIS: 
PROPERTY: 
Text "No".: 
Border .F .. : 
FontName "Times New Roman".: 
Font Size 12.: 
ColorNorlllal "N/W".: 
Height I. : 
Left 26.: 
Top 6.: 
Width 7 

DEFI NE CHECKBOX CHECKBOX2 OF THIS: 
PROPERTY: 
OnChangc 

CLASS:: CHECKBOX 2_0NC HANGE.: 
Text "".: 
ColorNorlllal "N/W".: 
Height I.: 
Left 3G.: 
Top G.: 
Vallie .F .. 
Width 3.: 
GroliP .T 

DEFINE RECTANGLE RECTANGLE2 OF 
THIS: 



PROPERTY: 
Text "Search ". : 
Bo rder .T .. : 
FontNa me "Times New Ro m.an".: 
FontSize 12.: 
ColorNorma l "N/W". : 
Height 7.: 
Left 3.: 
Top 8,: 
Width -13 

DEFINE TEXT TEXT -1OF THIS: 
PROPERTY: 
Text "by tit le". : 
Border .F .. : 
FontNa me "Times New Roman".: 
FontSize 12.: 
ColorNorma l "N/W".: 
Height 1.: 
Len 5.: 
Top 9.: 
Widt h 21 

DEFINE TEXT TEXT5 OF THIS: 
PROPERTY: 
Te.\t "by location".: 
Bo rder .F .. : 
FontName "Times New RanulIl".: 
Fo ntSize j 2.: 
Colo rNormal "N/W".: 
Height 1. : 
Left 6.: 
Top I I.: 
Width 17 

DEFINE TEXT TEXT6 OF THIS: 
PROPERTY: 
Text "financier". : 
Border .F.,: 
FontName "Times New Roman" .: 
Font Size 12.: 
ColorNormal "N/W" .: 
Height I.: 
Left 6. : 
Top 13.: 
Widt h 21 

DEFINE CHECKBOX CHECKBOX} OF THIS: 
PROPERTY: 
OnChange 

CLASS :CHECKBOX] ONCHANGE. : 
Text "".: 
ColorNormal "N/W".: 
Heigh t 1.: 
Left 36.: 
Top 9.: 
Vallie .F .. : 
Wid th -l.: 
GroliP .T. 
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DEFINE CHECKBOX CHECKBOX-I OF THIS: 
PROPERTY : 
OnChangc 

CLASS::CHECKBOX-I_ONC HANGE.: 
Text "".: 
ColorNo rmal "N/W".: 
He ight I,: 
Len 36.: 
Top I I. : 
Val ue .F. ,' 
Width 3.: 
Grollp .T. 

DEFINE CHECKBOX CHECKBOX5 OF THIS : 
PROPERTY: 
OnChange 

CLASS :: CHECKBOX5 _ O:-.lCHANGE.: 
Text "". : 
Co lorNo rmal "N/W".: 
Height 1. : 
Len 36.: 
Top 10.: 
Va lue .F.,' 
Width }.: 
Grollp .T. 

Proeedllre CHECKBOX I_O nChange 
forn l.eheckbo.,2 .enabled=.r. 

Proeedllre CHECKBOX2_0nChange 
fo rm .c loseO 

Procedu re CHECKBOX3 _ OnChangc 
form.checkbox-l .e nabled=. r. 
form . e heck box 5. enab led=. r. 
if form .chcckbo.\ 1. val ue 

class: dosenreh O 
endif 

Procedure CHECKBOX4 _ OnChange 
form.c heckbox3 .enabled=. r 
form. e heckboxS. e na bl cd =. f. 
i r fo rm .chcckbo.\: I . \"(lluc 

class :dosea rchO 
ell(lif 

Procednre CHECKBOXS_OnC hange 
fo rm . cheekbo.' 3. e na bled=. r. 
1'0 I'm . check box-l. enab led=. 1'. 
if ronn .checkbox I. val ue 

class: :dosea reh O 
endi f 

Procedure doscarch 
pri\"OI[c scmchform. scarchitclll. SiI verec 
SC I proced urc to mysca rch.wrm aclcliti, ·c 
sca rch = ncw myscarch 0 



scarchfonn.mdi=. r. 
sea rc Itf orin . fa rmCl t t i ng= " ((j ~X" 

if form.chcckbox [. valuc 

do case 
case form .e heckbox3 .va lue 
searchform.keynamc="Enter Project Ti tle" 
sea reh i tcm=sea rch. read moda I 0 
if typc("seare hitcmll)="O" .a nd. searc ilitem.ici<>O: 

.and .. not. cmply(scarch .vaillc) 
sClvercc=reeno() 
fo rm .enab led=. f. 

locate for projectti t=scmeh. \'a luc 
if .not. foundO 

go savc rec 
I nfonnationMessagc(ForIllHtSt r("Titlc Was: 

not found". scarch.\'alllc). "lnfor") 
endi f 

endif 
case form.checkbox .. Lvalllc 

searchform.kcynamc="Elllcr Locati on N aIIlC" 

searc h i Icm=sea reh f 0 rn I. readmoda i () 
if type("searcllitcm" )="O" .and. SC'lfchitclll .id<>O: 

. and .. not. empty(scHrch form. val lie) 
saverec=rccnoO 
form. enab led=. f. 
loca tc for loca tion=scarch. va luc 
if .nol. foundO 

go save rcc 
r n format ionMessage(F a rllla IS t r(" Loca t ion 

name \Vas nOI found". scarch.va luc)."lllfor") 
endif 
endif 

case form .checkbo:-d .valuc 
sea rchform.keynalnc= "Enlcr Fi nancier Na me" 
sea rchi Ie m=scarc hf 0 rm . read moda I 0 
if lype("scarchi lem")="O" .and . 

searchitcm. id<>O: 
.and .. nol. empty(search.valuc) 

saverec=recnoO 
form .enabled=.f. 
locate for loca tion=scarchform. val uc 
if . not. foundO 

go save rec 
I nformCl t ionMessage(F orlllal S I r(" F ina IIC ier 

name 'vVas not fOUlld", scarch.valuc)."lnfor") 
endif 

elldif 
cndcase 
form .cnablcd=.t. 

search. releasc() 
close procedure mysearch. ",rill 

end if 
form. closcO 
form. re leaseO 

ENDCLASS 

*The Mai n mellu class dcfinition 
create sess ion 
shcll ( f ... l ) 

LOCALf 
f= NEW MAINMNU () 
f.OPCIlO 

CLASS MAINMNU OF FORM 
SCI Procedurc To: 
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C:IDBASEW IN\SAMPLES\BUTTONS.CC: addil ivc 
public appwinnall1e 

appwinnamc= _app. framcwin .tcxt 
_a pp.rramewin .lcxt="A Prototype or Pla nning and 

Po licy Database" 

Ihis.ScaleFo lltSize = II 
th is. Hclpld = "" 
this.HclpFile = "" 
Ihis.Tc.\t = " Main Menu" 
this.OnSclcclion = 

CLASS :: FORM_ ONSELECTION 
this. Height = IX 
this. Left ~ 2.5 
this.Escbil = .F. 
this. Top = 0 
this.MclluFilc = "FAKEMENU.MNU" 
th is. Width = 100 
Ih is.ScaleFolllNamc = "Times New Roman" 

DEFINE PUSHB UTION MAI N I OF THIS: 
PROPE RTY: 
Text "Genera l Profi le".: 
FontName "Times New Roman".: 
ColorNo rmal "N/OXESFFFF".: 
Group .T..: 
FOiliSize 12.: 
Default .T .. : 
Hcighl 2.: 
ID III I. : 
Left 10.: 
Top I.: 
Widlh 22 

DEFINE PUS KB UTION MA IN2 OF THIS: 
PRO PERTY: 
Tc.,1 "Projeci Pronle". : 
Fon tNamc "Timcs New Roman".: 
ColorNormal "N/O XESFFFF" .: 
Group .T .. : 
FonlSize 12.: 
Height 2. : 
ID 102.: 
Lcft 
Top 
Widlh 

III. : 
-I. : 
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DEF INE PUSKBUTION MAIN1 OF THIS: 



sea rehform. mdi=. r. 
scare hf a nn. fa rmH t t i ng=" rqlX" 
if form .checkbox I .valuc 

do case 
case form.checkbox3. valuc 
searchform.keyname="E nter Project Title" 
sea rch i te m=sea rc h. rcnd modal 0 
if typc( "search itclll ")="0" .and. scarchitcill. id<>(): 

.and .. 110t. cmply(sca rch.va luc) 
savcrce=recnoO 
form .enabled=. f. 

loca te for projecttit=search.valuc 
if. nol. foundO 

go saverec 
I nformationMessagc(FormatStr("Ti t Ie Was: 

not found". search.\"alue). "lnfor") 
endif 

endi f 
case form .checkbox~ .valtle 

scarchform.keyname="Ellter Location NaJllc" 
sea rc h i te m=sea rc h r 0 rill . rcael JIloda I 0 

if type("sea rchi telll ")="0" .and. sea rchitelll. id<>(): 
.and .. not. clllpty(sca rchforlll . va lue} 

saverec=recnoO 
form .enabled=. f. 
locate for loccllion=search .valuc 
if .nol. foundO 

go saverec 
I nformat i onMessage(F onna t S t r(" Locil t io n 

name Was not found" . scarch. \'aJuc}." ln for") 
endif 
endif 

case form.checkbo.\5 .va \ue 
searchform.keynamc="Ellter Financier Name" 
searchilcm=scarchform. readmoda lO 
if lype("scarchilclll")="O" .and. 

searchitelll. id<>O: 
.and .. not. empl)l(scarch. va luc) 

saverec=recllo() 
form.enabled=. f. 
locate for iocation=scarchfo rl1l . value 
if .nol. foundO 

go saverec 
inf orilla t io n Message(F onnal S I r(" Fi na ncier 

name "Vas not found". sea rch.value)." ln for") 
endif 

endif 
endcasc 
form .enabled=. t. 

search. relcClsc() 
close procedure mysca rch. wfm 

end if 
form .c loseO 
form. releaseO 

ENDCLASS 

*Thc Main menu class dcfin ition 
crealc scssion 
shell( f.t) 

LOCAL f 
f= NEW MAINMNU 0 
LOpellO 

CLASS MAI NMNU OF FORM 
Se t Procedure To: 
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C\DBASEWIN\SAMPLES\BUTTONS.CC: additi ve 
public appwi nname 

Clppwi 11 na Ille= _app. f famcwin . te.'\t 
_app.framcwin .lcxl=1I A Prototype of Planning and 

Policy Datab"lsc" 

thi s.Sca leFolltSizc = I I 
this.Helpld = ,,,' 

th is.He lpFile = "" 
this.Te.\t = " M ain Mcnu" 
this.OnSclcctioll = 

CLASS:: FORM_ONSELECTION 
this. Height = IS 
thi s. Le ft = 2.5 
this.Escbil = .F. 
this. Top = 0 
thi s.Me lluFil c = "FAKEMENU.MNU" 
thi s. Width = 100 
this.ScalcFontNamc = "T imes New Ro man " 

DEFINE PUSHBUTTON MAIN I OF TH IS: 
PROPERTY: 
Text "General Prolilc" . ~ 

FOlltName "Times New Roman" .: 
ColorNormal "N/()XESFFFF" .: 
Group .T.: 
FonlSize 12.: 
Default .T .. : 
Height 2.: 
ID 10 I.: 
Le ft 10.: 
Top I.-
Width 22 

DEFINE PUSHBUTTON MAIN2 OF TH IS: 
PROPERTY: 
Text "Project Pronle".: 
FontNalllc "Ti mes New Roman".: 
Co lorNormal "N/OXESFFFF".: 
Group .T .. : 
FO lltSize 12.: 
Height 2.: 
ID 1112.: 
Left 
Top 
Wid th 

Itl. : 
4. : 
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DEFINE PUSHBUTTON MAIN1 OF TH IS: 



PROPERTY: 
OnClick CLASS :EXIT.: 
Text "Exit".: 
FontName "Tillles New Ra nulIl".: 
ColorNormal "R+/OXERFFFF".: 
Group .T .. : 
FontSize 12.: 
Height 2.: 
Left 10.: 
Top 7.: 
FocusBitmap "RESOURCE #60 I ". : 
Widt h 22 

Procedure Fo rm_ OIlSclcctioll( COlli IOlld) 
local idval 
do case 

case cOlllrolid= 101 
case controlid= 1 02 

set procedure 10 select. ",rill Hddili vc 
do select. ",rill 

endcasc 

Procedure exit 
shell ( !.) 

_app. rra Illcwin. lcxl=:JPP"'j Illla me 

[orm.closeD 
[o rm.releaseO 

ENDCLASS 
>leThe welcom e class 
LOCAL f 
f = NEW WELCOME () 
[.OpenO 

CLASS WELCOME OF FORM 
Set Procedure To 

C:IDBASEWIN\SAMPLESIB UTTONS.CC additi, ·c 
th is. Height = 20 .3S09 
this. Left = I 
this. Top = 0 
this. Text = It n 

this. Widt h = 103 
this.ColorNormal = "G+/OX-IO-lORO" 
th is.EscE" it = .F. 
this.MDI = .F. 
th is.ScaieFolllNallle = "Times New Roman" 
Ihis.ScaleFontSi ze = I I 
this.Helpid = "" 

this.SysMellu = .F. 
this.He lpFilc = "" 

DEFINE TEXT TEXT I OF THI S: 
PROPERTY: 
Fontlta lic .T .. · 
Border . F." 
Height 5.: 
FontName "Times Nc\\ ROlllan". : 

126 

Left 3.: 
FOIlISil.c 23.: 
Top I. : 
Text "\Vclcoll1c 10 the Database System DC 

Ihe".: 
Width 93.: 
ColorNormal "O"SOrflR*".: 
Alignment -J. 

DEFINE TEXT TEXT2 OF THIS: 
PROPERTY: 

FO llt ilalic .T .. : 
Border .F .. : 
Height -I. : 
FontName "Times New Roman".: 
Lcft 3.: 
FontSizc IX .: 
Top 6.: 
Te."" "Ministry or Economic Developmell t and 

Cooperation".: 
Width 93.: 
Co lorNormii I "O"SOrFIR· ".: 
Alignment ~ 

DEF INE TEXT TEXT" OF THIS: 
PROPERTY: 

Border. F." 
Height 2.: 
Left 60.: 
FOll tSi ze 12.: 
Top II.: 
Text "Design:".: 
Width 25.: 
ColorNormal "N/W" 

DEFINE TEXT TEXT-! OF THIS: 
PROPERTY: 
FOJllilalic .T. .. 
Border .F .. : 
Height 2.: 
Le ft 69. : 
FOlltS ize 10.: 
Top 13.: 
Text "Ha iiie Meko ll ncn".: 
Width 26. : 
ColorNo" ",,1 "N/W" 

DEFINE PUSHBUTTON cOlllillue OF THIS: 
PROPERTY: 

oncl ick cI'ISS :goollionc.'\t.. 
Derault .T. .. 
Group .T .. : 
Height L 
FontNallle "Times New Roman" .: 
Left 12.: 
FOlltSlZe I I .. 
Top IX.: 
Text "Continue". : 
Width 17.: 
ColorNorlllal "t1 XX tl FFtitl/B* " 



DEFINE CLOSEBUTTON CLOSEBUTTON I OF 
THIS: 

PROPERTY: 
Group .T.: 
Heig ht 2.: 
Left 35,: 
Top 18.: 
Widt h 15 

procedure goontonc.'\ t 
fo nn .c loscO 
fo rm . relcnscO 
set procedu re to mainmllu.wflll addi li'"c 
do mainmllll .Wrm 
ENDCLASS 
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Appendix 3 - Sample Questionnaires Filled by Respondents 



10 March, 1997 

Dear sir!lv!adame, 

A survey is being conducted to assess the existing leve l of information 
provision Jor economiUJlanning and policy analysis withintiJe Ministry of 
Economic Development and Cooperation, with a view of suggesting better 
ways "of _ocg3niiation~that increase the -aecessibility of::iVailable information. ' - --. 
The worl·( is 'beillg done in partial fulfillment for an M.Sc :·LS.degree in ­
information studies. 

I realize that you are very busy, but as you would appreciate, the success of my 
thesis depends on your cooperation To this end. I am keen to receive your 
responses. so please make every effort to return the completed questionnaire at 

y'6~-iii:r!i~s_~~E.2Y~~E~~_b~t.!l~Ja~~034}i\~~}1~~X~p!'e~&'ill:.be trea[ed __ ..:-_~;o_ ~_:.~~ :--~: 
lf1stricFi::onfiOeilc~--~---~· -- .--- -. -----.. ----- - - ----------.-.-- - .... ----- ---- .. ....... ----

[f you have any problem in completing the questionnaire. do not hesitate to 
contact me on 177. internal line. 

Thank you in anticipation of your kind cooperation . 

Hailie Mekonnen 
School of Information Studies for Africa 
.--\ddis Ababa University 



A SURVEY OF INFORl'VIATION NEEDS AND PROBLEMS 

Instruction for completing the questionnaire 
Please, put an 'x' mark on the space provided to indicate your response where 
applicab le In case where responses other than marks are required, please, 
write your responses in the spaces pro\lided,You may use addiriorlalpaper 

,.' - , - .,' '-"-=-where-r-he- space ' prov;decf~' not-errougft~---' "'-- ~- " ., -.. '- ,--- ' ,-",-,---,--",,"-"'- . --'--,---''- ~~'_- ' 

_____ . _ __ 2_W~.t.!r~!~e,specific activities you, are currenrlyen!Ia!;!.ed_~~___ _ . __ :.:: ------ .. - ---- -- -_-- _- __ _ 

~:~::;:o~-:_~~:;~::~~7: ::j{:r ,~~/;~_~ _ ~:;;. - ::. -~=:' -.:~::::~Z=~~ ~~~~P:~-- ---;:~: . = - =~::~~ 
,) /"\ t:( - '1 r/ -) - _·'·· .... c t',,;' I)'" .... , ..... )/- C ( :.' 04 ' 1,'·'-', (., ' 

Part II: Category of Information and Sources 

. 3, Belo,,,'_ are J i_sre_d_bIQ.ad _ cat~gories9LihfQrJPatiQQ [erqle'Lto~_ecbli6iillt',:p:r;miiillg.:'ilnC[,-=;_ - - ,,::,~_:: __ . 
policy analysis. Indicate the category of information you require to carrv out the 
activities indicated III (2) by using the labels listed below. 

(h=high priority; m=medium priority; 1=low priority) 

11 E con 0 m ic( Gro:,;s Dom~s[ i ( ProJuCl( GOP) , G ro\\1h r ~.H<.!. fnlb{ion 'Jt\.! ... ) 

________ ___ .G.e.o.g.r:aphic--, 
~~~~~~~~--~~ ----

i:.. Locational data (b[i{UJ~. longitude. Jir~(lion . . ) 

Cl Climatic data (rain totL lempcralure.) . ' " . ,_ 
,- --- - ' ---, --"'1 .,----' -- . , - -'- -" .- -----' ~~-' ----'- -- ~---- ----, ' -, .. ---- ,-- -.. ~--.. ,-~---,----~-----~ ----

L.:. ~esource data (Environmental data) (Lmd liSe: anJior covl.!rage t~"P":S, patl..:ms. ~Olb ... ) 

Human Geographic Data (Popllbtion num~r 3.nJ Jistrihution. poiili..:ai maps (..::ountri..:s 311<..1 

distribulion ) ... ) 

C Population dynamics (populal ion~ro ''' h .l o IJI hln tb. olnh Die .. ) 

Infrastractural data 
..... -1 Building data (l~-pc o(buiIJmg. ar..:hHo.:dur:ll ~:j\qng ... ) 

Road data (1~1X o(roo.J I pnm.\f; •. malIl rQ;JJ. (..:~J..:r ,IlIJ rural roaJ ') . . ) 

b..- "I ass m ed ia in form a t io n ( raJio ;.IllJ 1":1...:\ l sam. pr..::>s - no or' editi ons I 11(:\\ S pa~r/1Tl;lg3Jln..; ) . . ) 

........ Air transport{no of Jirpons . ("on:;tnh.:tion 1:f.'C . . ) 

b- Telecommunication data (no o ( JP p.;.1rJ [ u~ ( J t r":~lOnJ!. nat IOnal k \"d), no o f ..: usWrn..:rs \ :..11 

fc: gio ll.11. notional kv..: !,! .. ) 

d .-\gricu I tu re data ( lanJ III U~. Jgn":ll![urJI POPUblioll J..:nsity .. ) 



.. Education data (lilcracyrat<,agesof compulsoryeducalion ... ) 
L 

Health data(mcdical care cXl"'lldilure, access 10 health care . . . ) 

Other, please specify e, .L£ ,) q L d G·t. I c:.J c..-t.-~ 
(0 " (e ,Yl I f ± ,/'1 Q ... 

.) 
fl 'J' '1 [' ; 

• 1 
'Ieni 7 G Tco' ., 
f bJ -:4 ~ 

. '.- ..• --" .... __ .. 

2 

~"--~ ~,. ; - =~~~_c~~~~~=~~t .I~~~ ~~~~ F~1~~r_e:-tfe~~~~n~~-;~~n~~_~~,:;~ :~~~~~:,~~=~~~~~~.;:~: ;-~~=:~~; .. 
. .. - "--'-'--:-:--:----'.'- - "-.," 

ii) international 
continental 

S national 
:.. regional 
). subregional 

kebele 
X enterpns~ 

): ."project .. . 

house hold 
individual 

==~=·c-:=:c.:--=-=.c:.c-::-::~-·-:woreda ........ " .. ': .. ~~~~~~~~~~. _ -----._.-_._- -.-. ... . - --, - - - -- ' :-'--'::"-~":..~~':;-:-:".- .. --::-: .. :-, .-
:;::::':"~=~-:---'i;:';'.J:~~"-=::":':~- ".:: - ,", ':::' .. '-.:- ~ ' .. ..-..- .--.' ___ :.r,,7:s.~_=-"'"T"<_ ~~.' •. 

5. What sources do you use to meet your information requirements" 
Interna l Sources 

:x Library (documentation center) 
A central database 

,. From meetings, seminars. ere. 
External Sources ' - . -'---" .. '" .----~-

Media (Radio, TV, news paper, .. ) 
From meetings. seminars. etc . 

!. Reports and monographs 
~ Government institutions 

.~ Federa l institutions 
regional institutions 

-=_XGDs.. 
:;;, World Bank 
i lIN agencies 

.~ .. ... _ .... _ , .. ~ ... " . ... _.<." .. _ " ......... ... .. . 
),. Other, pTease, speelty .! , ( ! '. ' .' , ;, ., ~, ( : . C . "". 

Part III : Information Types and Forms 

o Does the infonnation \'ou require includes image types (graphs. maps. etc)" 
Yes 

x ?"o 
7. If you r response in (6) is "Yes", what kind" 

pictures(photographic like satellite images) 
cartographic t\'p-:s (maps, etc.) 
engi neering des igns( plans. architectural dra\\ings, etc) 
other. please. speeit'" ____________________ _ 



8. How do you store your information' 
Ii as a periodically consecutive information (as a time series data 

tables/documents) 
5. as a one time (cross-sectional) information in a single file or folder 

regardless of time 
Si other, please, specifY i::: :n t, " C "-,- c· ,...-t.,:"o ., :. 

- ; . 

3 

..• -:-.... .:.:-=='-- .. ':..:..~ -____ ......... '-=-_=-. ~_ -== _ _ ==-=-=-=-"'-=--=.,;;._=· ..... ..=--=-_s ____ ~.-- .< -,-,-=_:... :....:..:.;..""'"=-"-=,-•. """:::.!:....:'"....:=--=--=...:..:......""""--"~=.-"_. 

~.;:;.~;---:9;"': How:do you"class'lf)' when· yilfSft5£efl'!~-:-:-.:=;:--~= .- .'C _ - _-'::' - • ----- -_ -::-,-:'::~-~:~~-:':_~:" _ , __ ~ """C:=~_ 
i1! by-tYPe o(jndicato-rs (Inform;itlonY- '. -- . 

~ by spatial location (continent , national , region, zone, woreda) 
,_ other, please, specify .:........_-=-_-=-_-=-________ _ 

- _.---. .... .. - . ...-... ---- . ...------ - - - -- --"-·'-:"=',:=0 <C ' ''' ______ ...... . ==:::;======== 
~=::~~=::.:~=-;-Q -~j'~y~~~:W~~~W~E;ffi#jiiffi2lift~tf~~Of;geui -::-;-:;-;---0" ':"~'~.~ ':' .~." C7~ <.-==CC~= 

.. . '"1 hard copy( on pap'er) .. "'c .... ' . ' .'~" .. . -, . . . ..., -~-~ .-.--~ _ ... ~~.~ . 

..., on floppy disk 
accessing from a central database 

o the r S, pie a se, S p e c i fY _ _ ":".LC,-,--,-~, ;'-'-' "'-"'~i-: ;"'0 _~\'-.J..C' 0,,,,,-,,,,,,,,. '+! -,-,,--,,,,,' ...:'.,,,; ,,,,'...:',..;: ''-c' ,:W1' ; 

. ".- .-.- -- ." .. ,--~- ."-_:....._-..:.. .. 
Part 1V A ccessib ilit~· ~a';~liJ3iiTlrt)': a n~d'other 'fawirs rei:! ted to in forma tio n 

It. How do you rate the availabi lity of in fo rmation at your workp lace (inst itution)? 
Very good 

2i Good 
_ Fair 

Poo r 
... ------- '-I 2 ~r(vo u- ha -;, .... e fel t th a t a\" a i I a b ioel i'-t~-· -o-':f""i n-D::-o-r-m-a-t"C"i o-n'-i s- fa i ~ -;;:--po-~~-\-v h-a-t -d-o ~~'u-t-h i-n-k--·----

the reason(s) could be? 

.. . ---- - -,--_ .. --:" .. absence of an· orgafli2eEi· system such as absence' of central· database sen'ices--- .. , ' 00 " --.. 

and poor manual systems 
low level of uti lization of information technology 
poor communication with other offices 
low level of recognition for the role of information 
difficulty in searching and locating because of the manual nature of the 
information service 
other. please, specify ____________________ _ 

l3 .How do you rate the access ibility of the available informat ion" 
accessible 

~oderatelv accessible 
;S poorly accessible 

inaccessible 



14.If your response for (12) is "poorly accessible" or "inaccessible", what in your 
opinion is (are) the possible cause(s)? 

8 lack of proper utilization of information technology 
~ absence of tracer slip or file movement register 
.• absence of retrieval tools such as accession register and location register 
'-' absence of finding aids such as lists, indexes and other guides 
~ inadequacy of rep'rogr<iph ic7m~crogiaphic faci lit ies . ," 

4 

",. ~", .. ".~' .~'.'::g~ ~~~f~c~;;:;~~~;~~~~~~~~:~~e[inf0~t~~~er¥t~~;~:;;-~~~';' ;;~~~::-=::::::: 

15. How do you rate the consistency of the information you are receiving" 
consistent 

:,I, moderately consistent 

___ ~. ~:~~~:~''' ~~=- ::~~': tOcoron·..t=Y::c~~-:..~::..:;:;-,:~-;~' .. ~~~::~~~~',: :::~ '~~~~~i;;0! i~':~~~~;='~=:~~~~~--:;: 
- .... 11·\ .-~ c..-:.._ ..• : ,':"" • ..". _ 0_ ' -'7 ~ 

16. [fyour response in ( 15) is "in~'o~ sistent' ;-o~ "poorl y consistent", what do you think 
the reason(s) could be" 

absence of an organizedli ntegrated information system within the ministry 
low level of application of information technologv 
depulicated external information sources 

~ other, p,l<:,a,s(!, spe~ify ______________ ~ _ _ _ ~~,~ ... _ , . 

17. How do you rate the accuracy of the information you are receiving" 
accurate 

:;: moderately accurate 
poorly accurate 
mac curate 

18 If vQu. feeLthilt t,hej!1(l:trmatiQl1...YQu ,geLis~c.c.w:ate" .nr :.' p.oo4v .accurar.c::,, \.\i.h:u.-­
in your opinion the reason(s) could be" 

absence of an organized/integrated information system 
. " 10w' Ieve l' of apptication'of info rmation technology 

unreliable external information sources 
other, please, specify ___________________ _ 

19.How do yo u rate the timeliness ot' the information YOU are gett ing" 
very good 
good 

}, fair 
poor 

cO [fyo ur response fo r (19) is "poo r" or "fair". \\hat in you r opinion the reason(s) 
could be" 

:,.: absence of an organized/integra ted information system 
:;. low level of application of informat ion technology 

poor delivery system li nked with external sources 
other, please, specif)· ___________________ _ 



21 . How do you rate the com pleteness of the information provided to you" 
o very good 
o good 
~ fair 
-, poor 

..,.., If your response fo r (21) is "poo r" or "fair", what in your opinion the reason(s) 
could be" 

,] absence of an organized/integrated: inforrnatioll system 
:5 low level of application of information technotogy 

5 

other, please, specify ___________________ _ 

23 .0 0 you th ink that the information you receive addresses your needs , i.e., conforms 
to your demands" 

Yes - - - - - .. - ----_ .. _-----_.----- -_ ... " - - ---_ ... - .... ,. ----_ ... _ .. _--_ .. _------- ---. -_ ..• ---- . .. . .. . 
'0" ,,-- ,,5l. _ YeS-. but partlv - .. .. ::--- .. .:.... - ---:.~. -:: .• :: ~-':----~~-- -:-.~-"-:. --- - - -- -:---:--':'::-:'=:: ....:.:~~. ~.:::=.."-.::.::--. :.:....-: :-'~:.: 

':=; No 

2-1 . Do you see problems in comprehending or understanding the information you 
receive because of complexity of presentation formats" 

Yes 
] No 

~5 . How do yOU' rate the existing level of support-provided-by the information ­
serv'tces? 

adequate 
S inadequate 

26. If your response in (25) is "inadequate", what course of action do you suggest to 

minimize, if not e,liminate, the problems you are currently experiencing" 
,"" .., - ' , - , I ,)_ . , ~ I 
I ,C ! >--' 't (';'" L ;· l...... (" r' "f"'-,.-l / '1lvJ&4h J-r~.?\. g" """""$ .- (" , .... , • 

• ~ ., " .;-. _- .• ••• ,[~,) ,..J :<'~" ' ;- - r' " " ,-, " ,- . . ' . _ . ~ ..:: ' ", 1: 1 . G.. !....: ~" r\ /1 0-:-··'.: _ .• - . . , < 

27. To what extent have the information sources/services from within been of use to 
vau: 

::... very userul 
userul 
less userul 
not useru l 

2S . Based on your experience with the exist ing information service, how do you 
exp ress the need fo r integrated information fro m a central database" 

:i. essential 
some times Important 
se ldom required 

' c) Please, indicate how such ser,ice. facilitv impro\'es the exis ting level of service. 
: 1 .h ~ I : OJ c' !' " .t i; ;..... I -



Part V Computer facilities, their uses and outputs 

30.Does your department or service has computers? 
~ Yes 
L No 

3 1. Where are they located? 
S at the desk of secretaries 
" at a central location (office) accessib le for all staff members of the 

department 
J; at your office 

other, please, specity __________________ _ 

32.1fyour response for (30) is "Yes", do yo u use the computers in you r daily activity" 
S; Yes 

No 
33.If your response for (32~ is. :'Yes:'_ for what purpose~s) do you use the compute() 

5i word processing 
:;; financial analysis and forecasting 
J. statistical analysis (including econometric and time series analysis) 

records management 
~ table handling 

others, please specity _________________ _ 

3-+. How do you present your out put? 
i: in a form of summarized tables 

in a form of short notes accompanied by detailed tables 
~ in a form of a document that includes detailed verbal analysis 

in a form of graphs, maps, designs alo ne 
in a form of graphs, maps or/and designs included in verbally anal;'1ical 
documents 
other: please, specity ____________ _ 

35 . Who are the users of your out put" 
::? your colleagues with in vour depaf1ment 
bother depaf1ments 
;.;, the higher level management 
). external ministries and other agencies 

36. If you are using information processed (compiled) using different packages 
(software), do you have problems of integration" 

Yes 
2! ;-';0 

6 
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