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ABSTRACT 

The current research examined the need for Amharic 

software and found that in general software to handle Amharic 

script and in particular, text processing software are 

required. 

To this end, available text retrieval softwares are 

overviewed and compared with Micro CDS/ISIS version 2.3. 
~ .-

CDS/ISIS is found to be the best text retrieval software for 

which Amharic version can be developed. Therefore, an Amharic 

version of the Micro CDS/ISIS was developed and tested. This 

version can perform all functions that the English version 

does and can be used for developing information storage and 

retrieval systems in Amharic and containing Amharic databases. 

The capabilities and limitations of the developed 

software are described and suggests lines of future work. 
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Chapter 1 

INTRODUCTION 

We are inundated by all sorts of information and 

i mprovements are be ing made in the ways in whi ch information 

is stored and processed. In particular, modern informatior.­

processing equipment can organize and store large amQQ~t~ of 

information a nd provide fast access to the records. 
, . 

I nformation can take three f orms: written texts, spoken 

utterances, and graphics and images. 

Among the three forms of information written texts is 

considered in this paper. 

1. 1 Obj ecti ve 

The general goa l of t his research in information is to 

improve the capability f or information handl i ng in Et hiopia . 

The objective of the present work is to enhance the 

capability of libraries and information institutions in 

Eth i opia to utilize Amharic software packages for textual 

information processing a nd se rvices. 

The specific objective of this research is the 

development of micro CDS/ISIS Amhar ic ver sion. 
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1.2 conspectus 

This thesis has two parts : 

PART 1: Development of CDS/ ISIS ( in Engl ish) ; and 

PART 2: Us e r ' s Reference Manual (in Amharic). 

Following the Introduction, chapter 2 discuses the what 

o f computers and softwares f or l ibrary/ information use with 

particular emphasis on selected availabl e software packages . 

Chapter 3 describes the capability and use of Micro 

CDS/ISI~ Engl ish version • . 
Chapter 4 mentions t he need for Amharic s oftwares i n 

general and the advantage of having Micro CDS/ISIS in Amharic 

in particular . 

Chapter 5 discuses the methodology adopted for this work 

including the testing of the Amharic micro CDS\ISIS. 

Chapter 6 discusses the features of the Micro CDS\ISIS 

Amharic version. 

The development of t he software was undertaken based on 

an agreemen~ between UNESCO and the National Information and 

Documentation Centre (NASTIDC ) . The Amharic operating system 

was purchas ed by the School of Information Studies for Africa, 

Addis Ababa University from the National Computer Centre under 

a lic ence. 

2 



Chapter 2 

COMPUTERS 

2.1 Introduction 

A computer is much more than just a fast arithmetic 

device. It is also a machine that can perform various 

operations on alphabetic, numeric and other symbols that are 

used to represent the real world. These operations include 

copying, moving, comparing and other logical operations. The 

computer manipulates the symbols following a set of 

instructions called a program. Therefore, a computer is a 

system that is designed and organized to automatically accept 

and store input data, process them, and produce outputs under 

the direction and control of a detailed step-by-step stored 

program of instructions. 

The time required for computers to execute a basic 

operation, for example ADD, varies from a few micro seconds 

for the smallest machines to 80 nano seconds for the large 

machines (Sanders 1983) . In fact this operation shows that the 

slowest computers can perform many thousands of operations in 

a second while the largest systems can perform several 

millions of additions in a second. This speed of performance 
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of repetitive jobs free human beings from tedious work. 

The key elements in an organization of a computer system 

include input, processing and output devices. These devices 

are commonly called HARDWARE. variations occur in the sizes 

and/ or architecture of the components. 

The use of computers has impact on people and 

organizat ions. Some of the positive effects on ind ivi duals 

are: 

- New job opportunities, 

- Greater job satisfaction, 

- Improve productivity. 

Some of negative effects are: 

- The threat of unemployment, 

- The trend toward depersonalization , 

- The privacy issue, etc. 

Some of the positive effects of computers on 

or gan i zations are : 

- Better planning and decision making, 

- Better control of r es ources, 

- Gr eater efficiency of oper ation, etc . 

Some negative effects are: 

- System s ecur ity issue, 

Concentration of power in a few , and 
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- Challenge to organiza tional structure, 

- etc. 

2.2 Hardware 

A database system is basically a computerized record ­

keeping s ystem Le, a s y s t em whos e overall purpo s e i s to 

maint a i n i nforma tion and t o make that information availab le on 

dema nd . Although a database system c an be manual or 

computerized, i n t h is paper a c omputerized datab ase system i s 

c onsidered . 

A database system involves four major components: data, 

hardware, software, and users (Date 1986). According to this 

classification the hardware consists of the secondary storage 

volumes, typically moving head disks on which the database 

physically resides, together with the associated input/output 

(I/O) devices. The I/O devices include device controllers, I / O 

channels , di s k dr i ves, and s o forth . Hardware incl udes all 

parts of a computer system which can be seen, touched and has 

weight. Actually, this does not include system staff and 

users . 

Usually, there is a mediator between the physical 

database and the users of the system which is a layer of 

software. All requests from users for access to the database 

are handled by the software . In fact, one can categorize 

database systems i nto f our types a ccording to t he data 

5 



structures and operators they present t o the user. These four 

major categories are: relational, inverted list , hierarchic , 

and network. In this paper emphasis is on softwares which 

operate on inverted list. 

2.3 Softwares for Library/Information Centre Use 

2.3.1 Introduction 

Software is a 10qical rather than physical system element 

Therefore, software has characteristics that are considerably 

different from those of hardware. When a hardware component 

wears out, it is replaced by a spare part. There are no 

software "spare parts" . Every software failure indicates an 

error in design. Therefore , software maintenance involves 

considerably more complexity than hardware maintenance. In 

addition the relative cost of hardware and software is 

changing. The cost of hardware is decreasing while the cost of 

s oftware is increasing. This phenomena is s hown i n figure 1 . 

6 



rr===========================================~' 100% 

HARDWARE 

" J '-' ----------

/' .. "'-<------------
.""./ 

SOFTWARE 

Figure 1 . The relative cost of hardware and software in the 

last three decades. 

Source: (Weinberg 1985) 

2.3.2 Types and Functions 

It is important to categorize software on the basis of 

the hardware on which it may be used: softwares for micro 

computers, for minicomputers and for mainframes. This section 

deals with softwares which can run on microcomputers. 

For the sake of convenience, microcomputer softwares can 

be grouped by applications or task performed in which the 

following are the major groups: 

- operating system software, 

- text or word processing, 

- spreadsheet software, 
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- graphics software, 

- communications software , 

- programming language software, 

- database management. 

The theme of t his chapter is t he application of Data 

Management and Database Management. This application can even 

be sub-classified based on certain criteria. For instance, 

text retrieval software is grouped in the application, and 

other applications which are strongly related to data and/or 

database management are grouped together in this application. 

It i s obvious that the use of software in 

library/Information Centres is mainly concerned with textual 

data/information . Due to this fact, text retrieval softwares 

are considered. These softwares are usually categorized into 

inverted list systems. 

Information retrieval systems process files of records 

and requests for information, and identify and retrieve from 

the files certain records in response to t he information 

requests. The retrieval of particular records depends on the 

matching of characters in the records and in the queries. 

Usually, in processing databases, it is conceptually easy 

to identify records corresponding to particular search 

requests, because the query formulations must include some 

subset of the attribute values that also characterise the 

records. In this situation, the retrieval of records depends 

on an exact match between the attribute values used in the 
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query formulations and those assigned to the records being 

sought. 

content identifiers assigned to the stored texts could be 

keywords, index terms, or descriptors. Each index term is 

assumed to describe the text content only to some extent, not 

completely or unequivocally, and therefore, a large number of 

different index terms may be assigned to each particular 

document or text. 

For the fact that text retrieval operations depend 

directly on the content representations used to describe the 
~.. . 

stored records, substantial effort must necessarily be 

devoted to analyzing the content of the s tored texts, dealing 

with the generation of the content identifiers, and comparing 

query and document descriptors. 

In principle, the retrieval of stored records in answer 

to information requests must be based on determining 

s imilarities or matches be t ween quer i es and s tored i tems, and 

then retrieving those items that prove sufficiently similar to 

the corresponding queries (Salton 1989) • These operations are 

outlined in figure 2. 
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_dOC. 
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Retri eva l of 
1ng items Match' 

Text indexing 
(Source) 

~ 

Feed back * 
OK ******************* 

I 

Figure 2. An expanded view of the retrieval operation. 

As indicated in figure 2, content analysis and a query 

negotiation and search expression formulation steps are gone 

through before the query and record comparisons. 

In operational environments, the stored records are 

represented by sets of index terms. Usually, the terms are 

unweighted, although in some retrieval situations each term 

may be assigned a weight to reflect its relative importance 

(Salton 1989). 

Generally stating text retrieval software is a kind of 

database systems (software) distinguished from other softwares 
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and characterized by various attributes. According to 

(Kimberley 1990) the attributes are: 

1. variable-length fields , 

2 . access t o records through an inverted f i le or index 

of keys, 

3. a range of retrieval facilities which support 

retrieval based on words or string of characters i n 

records, 

4. ~mphasis on the management of one or more distinct 

databases, where the ability to draw data from a .. , 

number of related databases is not critical, 

5. fixed application which require relatively limited 

programming or systems development facilities. 

Although the above attributes are common to text 

retrieval softwares, some are more applicable to certain 

software packages than others. Actually a software package 

which offers text retrieval facilities has an additional 

feature compared to other packages. The differences can be 

seen on t he ba s i s of some parameters such as mar ket features, 

system features, indexing and information retrieval 

facil i ties. In addition, the variations can be caused by 

features of output , provision of s ecurity over databases, 

capability of interfaces , contract and support facilities. 

In developing c ountr ies the choice of a software package 

is often determined by its price. A version of a package may 

not provide for all i t s capabilities f or a given price , but 
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only in a series of packages of varying complexity and price 

range. For example, SUPERFILE costs one thousand , one hundred 

and thirty sterling for the DOS multi-user version . I n 

addition it costs two thousand , two hundred forty sterling for 

the UNIX version and five thousand, five hundred and seventy 

sterling for the VMS version (Kimberley 1990) . 

Some packages often have restrictions on either fie ld 

size or record size, or both and also in which fields may be 

partitioned into sub-fields, if any. other packages provide 

some kind of indexing facilities to users of the packages i n 
~ ,-'" ~.,\(oj "". -

order to control the index keys that may be stored in inverted 

and lor other fields in the system so as to facilitate fast 

searching. Furthermore, some software packages offer a wide 

range of options for indexing, f or instance, Micro CDS/ISIS 

version 2.3 provides five indexing techniques. Version 3 

provides eight indexing techniques. 

The retrieval facilities are regarded as fundamental to 

text retrieval and therefore the presence of these facilit i e s 

i dent i f i es t he sof tware as a text r etrieval package . Some of 

the facilities which are es sential for text retrieval are: 

Boolean logic(search logic); Adjacency/proximity s ear ching ; 

s ear ch refinement; truncation and s ear ching on word stems; 

range s ear ching; text s tring searching; and so on . 

12 



2.3.3 An Overview of Selected Avai lable Softwares 

Among the software packages currently in use in Ethiopia 

three of them are considered and assessed. These are R:base 

5000, dBASE IV and Micro CDS/ISIS Version 2.3. Detailed 

features of Micro CDS/ISIS are considered separetly. However, 

its major features are mentioned for the purpose of 

comparison. 

R:base 5000 

R:base 5000 is a database management system for 

microcomputers. And the software is a relational database 

system. R:base database can be a collection of many different 

types of information . Most of this information is stored in 

tables, which consist of organized rows and columns of 

information. The R:base 5000 table actually consists of as 

many as 400 columns and tens of thousands of rows. 

Each column contains a very specific item of 

information. And each row is equivalent to each occurrence of 

a record but not type. 

Searching 

When one needs to filter or search a table, one can 
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access only those rows that meet some search criteria. Usually 

its searching techniques are handled by the Where clause. I n 

fa ct, t he Where clause can be used along wi t h AND and OR 

operators , that i s, one can specify multiple cri teria in a 

Where c l ause by using AND and OR operator s . 

R:base 5000 being a relational system it has other search 

options . These are described i n tabl e 1 . 

QEEBAIQR DEnNIIIQH 

EXISTS Column contains some data 

FAILS Column contains no data 

COUNT=n A specific row number 

COUNT=LAST The last row i n a tabl e 

LIMIT=n Only n number of rows are displayed 

Table 1. Additional search operators for the Where clause. 

I n addition relational operators available include : 

equal, not equal, less than, gr eater than, less or equal to, 

and greater than. or equal to. Furthermore, the CONTAINS 

oper ator allows user to search for information embodied in 

text columns. Moreover, it is possible to combine upto ten 

oper ators and search f or an item of information. 

14 



Sorting 

s o rting c a n be done according t o user needs. The f aci l ity 

is under the ful l control o f software users. 

Printing 

R:base 5000 has various techniques for displaying R:base 

5000 data , including printing out information on a printer 

and t o store i t on a separate disk file. It also allows user 
'. 

t o print formatted reports , mail ing lab e ls, and f orm l etters. 

The software also allows users to control various display 

characteristics, such as column width and page length. 

In addition R:base 5000 includes a r eports c ommand that 

allows users t o create customized reports with headings , 

totals, subtotals and modified column displays. 

dBASE I V 

Although dBASE IV is the latest version, still some 

institutions are using dBASE III and dBASE III plus. 

Therefore, among the old versions dBASE III is considered for 

the purpos e of c ompar ison. 

The dBASE IV software package was produced by the 

Ashton- Tate Corporation in 1988 and it is a relational system. 

Ashton-Tate and the Ashton- Tate log, dBASE, dBASEII, dBASE 
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III, dBASE III plus and dBASE IV are registered trademarks of 

Ashton-Tate corporation . The software is a generalized system. 

Searching 

with dBASE I V one can display or change records that meet 

specific criterion. Usually, one can specify very simple or 

build a complicated set of requirements. Since dBASE IV is a 

relational system i t-provides _the possJbility of searching for 

particular records. Besides it uses index files to speed up 

searching . Here, the index file is essent i ally a two column 

list that dBASE IV refers to internally. The first column 

references the records in the database by the key values. The 

second column contains the unique record numbers that point to 

the locations of the records. 

Printing 

Sort i ng and d ispl aying data e l ectronica l l y is f as t and 

convenient. Most of the time one needs to see his/her data 

be ing printed on paper . I n this light dBASE IV allows users to 

print data in s everal ways . Actually, users can produce 

customized reports, f orm letters , and ma iling l abels . 
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Sorting 

In dBASE IV records appear i n the order they are entered . 

Therefore , users need t o organize records i n some log ica l way . 

In response dBASE I V gives several ways to organi ze data to 

best suit the needs . In the system the best and common way to 

organize records is by indexing . 

The dBASE IV indexes are files that determine the order 

in which ass.ociated databas.e records have to be shown. 

dBASE IV uses indexing to order database files by keeping 

t he records themselve s unchanged whereas sorting actual ly 

rewrites the file, so that users can have two versions of file 

rather than one. 

dBASE III 

Generally, dBASE III can be described as shown below: 

- over a bil l ion records per database, 

- 128 fields per dat abase, 

- normal field length 254 characters, 

- variable length text fields( memo fields) {upto 4 KB}, 

- 512 K Bytes per record(variable length), 

- 10 databas e files can be opened s i multaneously, 

- sorting, indexing facilities are available, 

- on- line help system is incorporated with the system, and 

screen formatting is possible. 

17 
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Generally, to see facilities provided by the available 

selected software packages two softwares which may not be 

curr ently in use in Ethiopia are considered in table 2. 

Table 2. Compar ison of Selected Available Software Packages 

-I RETRIEVAL 
'.,.--~' 

. ::; ~.~_i\:- - - -SEC 

PACKAGE A B C D E F G 

CDS/ I SIS Y Y Y Y Y -y Y 

R:base 5000 Y Y N N Y N N 

dBASE III Y Y N N Y N Y 

dBASE I V Y Y N N Y N Y 

CONCEPT FINDER Y N Y Y 'i Y Y 

CONCORD Y 'i Y Y 'i Y Y 

KEY 

A= Bool ean query 

B= Nesting 

C= Proximity 

D= Adjacency searching 

E= Field-directed searching 

F= Search refinement(create and reuse Sets) 

G= Truncation--left hand 

H= Truncation--right hand 

I= Range searching 

J= Text string searching 

SEC • SECURITY 
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P= Pa ssword 

U= User 10 

Table 3. Comparison of System Features and Indexing of the 

Selected Software Packages. 

System Features(Maximum) 

PACKAGES fOB fREC R.SIZ FIE 

CDS/ISIS UNLIM 16 MIL 8000 200 

R:base 5000 UNLIM ** 1530 400 

dBASE III 2 Bil *** 4000 128 

CONCEPT FINDER UNLIM UNLIM - -
CONCORD UNLIM UNLIM - -

dBASE IV 2 Bil *** 4000 255 

KEY 

#DB = Maximum number of databases 

fREC = Maximum number of records in a database 

R. SIZ = Maximum record size in bytes 

FIE = Maximum number of fields 

** = tens of thousands 

*** = billion 

UNLIM = Unlimited number 

ST = pound sterling 

BIL = BILLION 

THE = THESAURUS 

sw = stopword 

19 
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Chapter 3 

MICRO CDS/ ISIS SOFTWARE PACKAGE 

Micro CDS/ ISIS software package is a product of the 

united Nations Educational , Scient ific and cu l t ur al 

organization (Unesco) . The software is made availabl e t o non­

profit makin9 institutions free of charge. 

CDS/ ISIS is a menu-driven generalized Information Storage , 
and Retrieval System designed specifically for the 

computerized management of structured textual data bases. One 

of the major advantages offered by the generalized design of 

the system is that CDS/ISIS is able to manipulate an unlimited 

number of databases each of which may consist of completely 

differ ent data elements. A database may have upto 16 million 

records within a limit of 500 MB. 

The data e l ements , fi elds , displ ay formats are a ll user 

determined . Databases can be exchanged among compatible 

systems. Micro CDS/ ISIS has powerful indexing and retrieval 

capabilit i es. The current version(2 . 3+) permits interfacing 

with CDS/ ISIS Pascal programs for greater versatility of the 

software. Version 1 was r eleased in Dec . 1985 and version 2.3+ 

in 1989 september. Ver sion 3 to be r eleased before the end of 

this year has networking and multi- user capabilities and 

enhanced PASCAL pr ogr am int erf aces . 

20 



The search language of COS/ ISIS is based on Boolean 

algebra. It also uses inverted file for searching. Free text 

searching is possible on the master file. 

Generally, the software package can perform searching in 

seven different ways. These are: 

1. By giving a search expression (it can be precise or 

right-truncated or ANY term or their combinations ) , 

here field level and proximity search are applied , 

2. By using a set of number of a previous search 

,expression, 

3. By using a boolean operators, for example AND, OR, 

NOT, and their combinations; also =, <, >, <> are 

available 

4. By using search Operators(*, +, A) 

5. By using an ANY term 

6. By using a dictionary list which had been defined 

and created by using FST, and 

7 . Free text searching. 

In addition, CDS/ISIS provides additional features. These 

are numerical functions: RSUM, RAVR, RMIN, RMAX and VAL; 

string functions: REF and REF(L) for record linking. It also 

provides the facility of repeatability of fields and breaking 

fields into sub fields. Particularly, repeatable fields are 

very important to break down a relatively long text such as an 

abstract or a summary, into paragraphs to improve its 

legibility in a printout. Or t o enter names of two or more 

21 



authors, descriptors etc. in one field each of which can be 

indexed. Repeatable fields may contain sub- fields, which gives 

you a facility for handling two-dimensional tabular data: one 

dimension being the field, and the other the sub- fields. 

In addition, the summary of system restriction of the 

CDS/ISIS software is given in the following table. 
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Data items Limitations 

Maximum number of databases unlimited 

Maximum number of records 16 Mi l l i on within a 
limit of 500 MB 

Maximum record size 8,000 characters • 

Maximum number of fields 200 (excluding 
repetition of 
Repeatabl e fields ) 

Maximum number of FST lines 200 

Maximum number of fie l ds in worksheet 19 
page , 

Maximum number of pages of a worksheet 20 

Maximum size of a display format 4,000 char acters 

Maximum number of stopwords 799 

Maximum number of literals 132 characters 

Maximum number of sort keys 256 characters 

Maximum number of characters in a 250 characters 
search expression 

Maximum number for a field tag 32,767 

Maximum number of printed characters i n 300 characters 
singl e page 

Maximum length of a pattern type field 20 characters 

Maximum field length in a worksheet 1,650 characters 

Maximum length of a field name in FDT 30 characters 

Maximum length of the name of a 5 characters 
database, display format and worksheet excluding extension 

Table 4 . System Restrict i ons of Micr o CDS/ISIS Vers ion 2 . 3 . ' 

* A record can be s pl it i nto t wo or mor e recor ds and linked in 
di splay/output through the REF function. 
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Currently, CDS/ ISIS is used extensively in the 

devel oping world . About 10,000 copies of t he software are in 

use . Participating institutions i n internat i onal and regiona l 

information networ ks, such as, t he Internat ional Dev elopment 

Information Network ( IDIN), Pan-African Development 

In f ormat ion System (PADI S), Development I nformation System f or 

South Asia (DEVINSA) , Asian-Paci fic Sci entific and 

Technological Information Systems (ASTINFO), Asia- Pacific 

Inf ormation system for Medical and Aromati c Plants (APINMAP) , 

Latin Ameri can Health Sciences Informa t ion Ne twor k 

(REPIDISCA ) , etc. use the micro CDS/ISIS. Several 

international organizations use it and support its use in 

developing countries in particular. REPIDISCA produces a 

compact disc database in micro CDS/ISIS of medical literature 

of Latin America in which 57 libraries are participating. In 

Africa over 200 centres have the software. Besides it is 

ava ilable in vari ous l anguages such as French, Spani s h, 

Arabic, Cyrillic, Chinese, etc. The last t hree versions have 

been developed by the respective national/regional centres. 

This implies that the software is used in the world among 

various communities. 

At present the English version is used in some of the 

libraries in Ethiopia and the number of users is increasing. 

Due to this fact Unesco has designated the National 

Information and Documentation Centre as the National 
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distributor of the software in 1990. 
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Chapter 4 

NEED FOR AMHARIC SOFTWARE 

4 . 1 Introduotion 

The National working language of Ethiopia is Amharic. 

Amharic language, with its unique set of characters , 

presents special problems for most automation projects in 

Ethiopia. In spite of the lack of an upper/lower case 

distinction, the number of basic graphic symbols ( 36 

consonants times 7 vowel marks or 252 characters in general) 

together with punctuation and arabic digits, is larger than 

the one which can be supported within the standard 8 bit 

(single byte ) character coding method ( 28 = 256). Some 

automated applications of computers would need to support both 

Amharic as well as English (e.g Archives and information units 

of the government). Experience has shown that at the current 

state of the art, three different solutions to this problem 

have been adopted in projects in Ethiopia. 

1. Using only English, convert any Amharic text to 

English . As English is the second working language 

in Ethiopia, this compromise is some times 

acceptable. 

2 . To support an English mode and simplified Amharic 
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mode but not allow English and Amharic to be mixed. 

I n t he current situation, i n order t o retain 8 bit 

coding, t he number of Amhar ic characters suppor ted 

s hould be limi t ed. Al though s pe lling i n Amharic i s 

stri ctly phonetic, standard modern usage has 

certain characters pronounced identically , s ome of 

the characters are now phonet i cally redundant and 

can be eliminated without sacrificing readability. 

It is due t o this fact that the Amharic operating 

system (AGAFARI) generates onl y 191 characters out 

of 252 characters. Even i n doing so only one s pace 

is left free. 

3. To use an extended ( 16 bit) character code to 

s upport text consisting of mixed Amharic, English 

and other characters. 

Most government institutions use only Amharic in their 

daily work , although all have at least a grade twelve level 

education including t he basic use of English. The cost of 

conversion to English during data capture would be expensive 

and would require extensive re-training and perhaps even 

replacement of staff of many institutions. The possibility for 

error would be greatly increased. Even a basic information as 

employee names present problems in terms of standardized 

transliteration to English. 

The second approach is currently in operation . The third 

approach is the most general but presents the greatest 
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challenge to computer hardware and software developers and 

vendors. Almost all existing computer softwares assume 8-bit 

coding methods and may even includes restrictions t o a 7-bit 

code, the eighth bit of each byte being used for parity (error 

detection). Therefor e, a careful choice of 16 bi t character 

codes can , however, allow many software packages to deal with 

Amharic characters as pairs of pseudo English characters . 

General ly, the state-of-the- art of support for Amharic in 

computer s~tems is now at a point where the feasibility has 

been demonstrated . Some work is under way both wi t h i n 

Ethiopia ( in National Computer Centre a t the Ethiopian Science 

and Technology Commission) and by some foreign companies. 

4.1.1 Local Production of Amhario Software 

The National Computer Centre (NCC) is the only local 

institution to develop and market Amharic softwares. In this 

regard i t devel oped Amharic operating system called "AGAFARI" . 

Agafari version 3.2 was developed to run on IBM mi cros and 

compatible computers. In addition, Agafari is used to generate 

Amharic char acters . ASCII values f r om ASCII code 35 to 254 are 

totally changed except code 37, 40, 41, 42, 43, 45 to 58, 60 

to 63 , 95 and 127. Therefore, once a computer is booted by 

Agafari it is impossible to get Latin origin characters with 

Amharic (Geez) characters at the same time, or vice versa. 

Furt hermore , after loading Agaf ari, if one needs a hard copy, 
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Amharic font (s ) should be loaded. 

In getting a print out of what we have on a screen or 

disk it was observed that the size of printed characters are 

not uniform whereas it has a uniformity on the screen. Such 

features create inconsistency in the displayed and printed 

text . In addition, Agafari cannot read/ write on a high density 

floppy disks. It can not also switch from its drive to a hard 

disk which has high storage capacity. 

Agafad ' s users manual is very difficult to be understood 

even by computer literates and users are not allowed even to 

change s ystem configuration (a file called 

"Lemakenaber.gebir") which is equivalent to config.sys due to 

lack of appropriate documentation. After the production of 

Agafari, NCC has produced and marketed Amharic word processor 

called "TSIMA" and Database Management system called "MEREJA 

ATENAKARI". Tsima is used to write letters, produce reports, 

etc. in Amharic . Generally, it operates in similar fashion to 

word perfect version 4.0. And its users manual is hard even to 

be understood by word processor literate. 

Mereja Atenakari, to my knowledge, is the first Amharic 

Database Management System to be produced and marketed. At the 

time the present research was undertaken, its documentation or 

user manual was not made available. However, an attempt has 

been made to understand its major features and capabilities. 
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To this end it is realized that mereja Atenakari has 

simi lari t y t o R-base 5000 Database Management System. 

Theref ore , maj or features which were mentioned for R:base 

5000 in t hi s paper are val i d in Mereja Atenakari . 

CUrrent l y these s oftwares are used i n some institutions 

in Ethiopia , among which the Office of National committee for 

Central Pl anning and School of Information studies for Africa 

are the maj or ones. The price list of s i ngle items o f the 

softwareJ;l ar4Lils~eIQW: 

Price (in Birr) 

1. Agafari ......• . •.•..•........... 495 

2. Tsima ........................... 595 

3. Mereja Atenakari ................ 695 

4. Laser printer fonts(3) ••....•... 350 each 

5 Dot matrix fonts ..••...•....•... 395 

Plus service tax of 12%. 

Therefore, the investment in the support of Amharic will 

clearly have wide spread positive benefit s to government and 

l ocal pr ivate comput e r i zed information systems in Et hiopia. 

4.1.2 Production of Amharic Software Abroad 

• 
Some foreign companies are intending to go into the 

market with Amharic softwares. Among these, the Dashen 

Engineering Company is one of the major competitors abroad in 

USA and in Ethiopia. 
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An Amharic- symbol word processor program, developed and 

marketed by Dashen Engineering Company, is a software based 

software that runs on any IBM-compatible PC/XT/AT computers 

and prints on dot matrix as well as laser printers. This 

Company is the first to produce and market Amharic software. 

Particularly, in 1988 the Amharic/ English word processor 

of the company was used locally: 

abroad: 

in Addis Ababa University , 

in National Museum; and 

st. John 's University, Minnesota, 

Texas Southern University, History Department, 

united Bible Societies- Nairobi, Kenya, 

Publications and Journals: ADDMS, HBRET, MUSTAEWAT, 

TUAF, AGAZEN, 

are the major ones . 

According to information released in USA in 1988 , a price 

for standard package is U. S$495 and a dot matrix package is 

U.S$395 . 00 . The price for single items were given as follows: 

PriceCin U.S$) 

English version •...•••...•.•....•• 25.00 

Amharic version ................... 50.00 

Keyboard conversion Kit .......•... 21. 00 

Actuator ........ ...... ........... 450.00 

From the given information it is clear that the purchase 
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of the software requires foreign currency. The unique part of 

the company ' s software is that the characters are not mapped 

on an ASCII codes . Therefore, it is not easy t o have a text 

retrieval s oftware with reasonable searching and indexing 

facilities . 

4.2 Library/ Information Work 

As surveys have shown the number of library/information 

units in Ethiopia using micro computers is increasing . As some 

of the library/ information units have plans t o automate their 

activities, they are faced with the problem of handling 

Amharic information (ESTC 1987 ) . Presented below is a brief 

overview of the situation in some of the institutions, 

particularly a t the National S&T Information and 

Documentation Centre (NASTIDC), the Library of Institute of 

Ethiopian studies (IES), and the Public service Commission 

(PSC) and Arch ives. 

NASTIDC 

Among other things NASTIDC is r esponsible for collecting 

S&T related resear ch materials (both local and foreign 

materials) and make them available for users. 

At present, it has automated bibliographic information of 

its English collection by using MINISIS software package. 
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Transliteration of Amharic documents is underway due to l ack 

of appropriate Amharic information retrieval software. In 

fact , transliteration is found to be an expensive operation 

both in data capturing and information retrieval. Furthermore, 

there are problems in the retrieval process. Users are not 

able to retrieve what they want by themselves i.e it is not 

user-friendly . 

IES library 

The library of Institute of Ethiopian studies of Addis 

Ababa University, has the responsibility of collecting 

materials on Ethiopia both locally and from abroad. Locally 

produced materials are mainly in Amharic. In addition, the 

library has a plan to automate some of its operations. 

Therefore , it can benefit considerably from using Amharic 

information retrieval software. 

Public service commission (PSC) 

PSC has a very central role in intra government 

communication in all matters regarding personnel. Therefore, 

the continued use of Amharic has a high priority. 

In 1989 alone, there were over 120,000 employment or 

personnel related actions requiring a circulation of over 

200,000 manual files to which data was added to or from which 
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data was retrieved (PSC 1991 ) . The commission needs an Amharic 

software which has high storage capacity and strong retrieva l 

capability t o implement its plan to automate the system. 

Archiyes 

As Amharic is the nationa l working language of Ethiopia 

almost all archival materials of public (Government ) 

institutions are in Amharic. Hence, any institution plans to 

automate its archives system will need to have an appropriate 
• 

Amharic textual information retrieval software. For instance , 

the Archival section of Ethiopian Science and Technology 

commission has a plan to automate its archival operation in 

t he near future . 

4.3. Advant ages of Ki c ro CDS/ISIS in Amharic 

It is useful to develop the Amharic micro CDS/ISIS 

software package so that the following benefits can be 

obtained: 

1. non-profit making institutions can obtain it at a minimal 

cost, 

2. users can exploit its facilities which cannot be provided 

by "Merej a Atenakari", for example, the powerful indexing 

and searching capabilities, 

3. since it has the facility of importing data records in 
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ISO 2709 format, it can work hand in hand with "Mere j a 

Atenakari", and 

compatible/ convertible 

facilitated 

database 

database 

exchanges among 

systems will be 

4. a ground can be laid for the future adaption of other 

software packages, 

5. the problem of under utilization of computers in some 

institution can be minimized, 

6. since it allows a user to write CDS/ISIS Pascal programs 

to interface with itself ( i.e exit facility ) , a n 

organization's expenditure for software and its 

maintenance is reduced. 

7. the productivity of a user will be enhanced, 

8. resour ce sharing will be increased among users of 

information in Amharic language, 

9. the problem of handling textual databases in Amharic can 

be minimized, and 

10. it can be used in other knowl edge- based systems. 

The efficient and effective utilization of information 

will increase the productivity of the economy and of 

individuals. Therefore, the use of Amharic software can 

increase the speed and quality of communication among users, 

which in turn will increase the efficiency of utilization of 

information. Moreover, the language barrier which hampered 

communication will be minimized. 

35 



The software can be used by governmental , non-

Governmental and private institutions and individuals. 

Therefore, the following are the potential users of the 

software: 

1. those who are using English version of CDS/ISIS 

and other software packages and who do have 

problems in handling amharic textual information, 

2. those who do have mainly amharic information and 

have not yet applied computer- hased information 

handling, and 

3. any other interested body, such as Unesco. 
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for another description , then the firs t letter o f t he second 

word was considered otherwise the second letter of the first 

word was taken. 

After the preparation and testing of the Amharic 

version, Amharic reference manual for the software with 

dictionary was prepared taking into account comments from 

linguist of Institute of Language study (ILS). A database of 

profiles of experts, of institutions, of projects and of 

info~ation systems was-prepared. 

Next, the developed software was tested more widely by 

users of English version of micro CDS/ISIS and new users of 

CDS/ISIS. In addition the software package was demonstrated to 

a group of experts in Ethiopian Science and Technology 

Commission among whom one was a Director of the National 

Computer Centre. 

Finally, this Project Documentation was prepared. 
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Chapter 6 

FEATURES OF MICRO CDS/ ISIS 

General ly, it can be said that the developed software is 

t he best available Amharic s oftware for textual informat ion 

retrieval systems. Therefore , i n this chapter its 

capabilities, limitations and the intended future work are 

described . 
• 

6.1 Capabilities 

It is clear that the most important operation in library 

and/or information centre is retrieval of information. 

Obviously the retrieved information is mostly textual. The 

developed software can solve the problem through its powerful 

indexing and retr i eva l capabilities. It provides five types of 

indexing techniques to help users to retrieve information as 

required. 

In addition, it provides a stopword and a thesaurus 

facilities. A given stopword file can support upto 799 common 

words in order to reduce the t ime required to search. A 

thesaurus can be developed for any discipline and used for 

indexing purposes and interfaced with the software. 

In general, except the following l i mitations, the Amharic 
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version can operate as the English version . 

6.2 Limitations 

Limitations of the Amharic version of micro CDS/ ISIS is 

given as compared to the English version. All diacritical 

marks were translated into Amharic. In addition , all graphics 

were removed from system displays. 

For the reasons mentioned in section 4.1 eleven important 

special characters are not available in Amharic version. These 

are: - j/, $ , &, I, [, l, I, {, }, A, and @. 

The replacement of these characters by Amharic alphabets 

introduced s ome limitations on the usage of the software. For 

instance, the alphabet which replaced "@" should not be used 

as the first letter of display format file name and the 

alphabet which replaced IIA" should not be entered as a 

searchable data for sub- fields directly. 

For the fact that a full stop (.) equivalent of Amharic 

software is a double colons (::), a problem is created in 

replacing sub-field and repeatable fields delimiters. 

Furthermore, because of the fact that the Amharic operating 

system is unable to read/write data from/on high density 

floppy disks and large volume of hard disk, Amharic version of 

micro CDS/ISIS is not operative on high density floppy disks 

and large volume of hard disks. Generally, characters which 

should not be used for database name and related file names 
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are given in the reference manual. 

6.3 Future Work 

As it was mentioned in chapter 4 , the English and Amharic 

characters cannot be used on the same screen and keyboard at 

a time. Therefore, both characters must be generated on the 

same screen and keyboard at the same time. 

The Amharic operating system (AGAFARI ) should be modified 
, . . 

s o as to run on high density floppy disks and to switch to a 

high volume of hard disk. 

The inconsistency between displayed and printed texts 

should be removed so that users can use it without wasting 

unnecessary time for rearranging. 

Based on the requirement of users of Amharic version of 

micro CDS/ISIS its compiler can be developed to accept simple 

Amharic commands and to compile and run it. 

Hopefully, Amhar ic version 3 of micr o CDS/ISIS will be 

developed upon its arrival at the National Distributor 

(NASTIDC) . 
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f'(J)-U tnt; II-it. ITIJ1n n .,.t/vu F- :1>'rt / (//TIIl:1>'rt If'l. 1'''' R.1J!.t. 

( tf;"/JI}t;" f'<f>l.n) 

'}I11l.f1J? 1TIIR..v!t\ 

(!:P- "lfI"C flMfIT 

YT'WC 

m:f>-IIfLJ>: 

YT' WC 1'l-i" 

m:1>- M.R."Ii" 

--w1I~~­

fl:J>- hf'l-IJ? 1It1VDli" 
#- 11qt;1lI 
"':1>- lIP Me 'f>l-'l\ 

IIMlf 

(!:P- N •. l:J> 

Mrlt.tJl'tt 

m:f>- .,.<f>rlf.li" 

MrlI,.C 

Mrl'IlR.C 

M.R." 

(!:P- YT' WC 
.,.:1>- M .. R."Ii" 

MlR." 1It;"11 

(!:P- 4-lIl tJ .,: t171 

M.R."Ii" 

(!:P- YT' WC 1'l-i" 
"':1>- U J'.t.U J'.R."C iH 
.,.:1>- MlR." 

"".,.IlR.C 

h:J>- MrlI,.C 
h:J>- R.tpJ1f IIn4-illilC IIi" 
m:1>- (1M.;;' "".,.Il R.C 
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Paru -t11t;'",R: urrtnn TIIVDf.:I>1\'t / ml1/.:#>1\'t If'! PTR./.R.I. 

( ItWtr£j p.plJl) 

, 
JI1tl.ftl? ODR.I\R." 

fI:J>- .,,,.e IIMfl1" 

'Yl'we 
m:#>- M.J': 

'Yl' we 'l't.-t. 
m:l>- IItt.e-a· 

')!t:h 'fM[1 

h:l>- /If'1,.tl? III1Vf1£j 
# - IIIKUI 
T:#>- /If'1,.tl? f>/"'f\ 

IIMlJ' 

fI:J>- II if. bJ> 

Nml\l1t1t' 

m:I>- NfJ.ea· 
Nmt.C 

Mr",lf1!.C 

IItt.e-

fI:J>- 'Yl' we 
T:I>- IItt.e-lr 

M • .e-1I£j1l 

fI:J>- 4-111. t, if.,., 71 

IItt.e-lr 

fI:J>- 'Yl' we 'I' /.. r 
T:I>- u.ettU.e.e-Ci¢' 
T:#>- IItt.e-

/lhT,lf1!.C 

11:1>- Nmt.C 
11:1>- R.1fITH 1It14-tillle IIr 
m:l>- f1/"~ /lhT,lf1!.C 
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paru -t11t;'h'~ 11lJ1I1U .,.,.,VOF-,'I>....,. / f/ITlll,'l>....,. 1f'L P.,.R..U'.I. 

( t'f;'1fOor; P<I>lU) 

m,'l>- arU lfflT Mrt.ll f'.C 
m,'l>- aru Mrt"lf'.C 
m:I>- R..} liRlT 
m,'l>- "'}II;/" fit. Nmt.C 
.,.,'1>- ,.".,..Il.lll 
#- (J)CQ /JDi'U.} 
.,.,'1>- ar'11 Ml'WI' 
#- .,VD70V 
.,.,'I>-TILIl 

Mrt.ll.lll 

fI:J>- flt./JDfll1 
#- ,.".,..Il f'.C 

MIl' 

11M" 

fI:J>-IIlf.l:I> 

Ml"llJ! UI1VDt; 

m,'l>- Mr'l' VOffiT 

M "IIJ! lIVO R.."r; 

m,'l>-VOffiT 

II,.,VO F-1TlJ<#> U" 
fI:J>- ITIItJ Ut.1J! IN;/" 
.,.,'1>- UIlUUt.1J! liar'!' 
.,.,'1>- UIltwnn 
#- """I)~ IT 
.,.,'1>- ar'11 IIfIITI'!' 
.,.,'I>-lmt. 

!If't.1J! UI1VDt; 

m:I>- '}If.fI<f>t.'ll 

!If't.1J! ITlI1I ¥rt 
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raru 1:tllj":It.. urnnn .,.,.,fJDj? :#>Irt- / fII1Dl :l>1rt- If" r.,.£I.J'.t. 

( frqrm-r; r4>l.n) 

MC t:;"'·U.t;: "'"YK" 

fI:J>- M t:;.,.., t. t;: 
# - ",H 
.,.:#>- "'r~ 

Ml .... 

.,.:#>- IICIC"I Wi­

.,.:#>- /I., R:fJD tIC fit. 

.,.:#>- tiC fIfJD ~C aru l1llarfIJ ... 
"':#>- 1"~:>'~ 
.,.:#>- 'I'M> 1" ~:>,~ 

/I.,R:fJD IICflt. 

"'''-;-/l''i.--t" 

N .. l:I> 

m:#>- fN·J"i. 
m:#>- fLl.J 
m:#>- [IC'nS +{I 
m:#>- [IHflPr; 
m:#>-7~ 
m:#>- IIl\lUJ' 
m:#>- /lnl\ 
m:f>- 'JI1Il. <-, 
m:#>- tin 
m:#>- II 
m:f>- II fl fIar 
m:f>- )fJDfLf 
m:#>- )r; 
m:#>- .,11b 

1\ t;: )lfI:I"' 

M£Il ... nil" 

.,.:#>- .,ltC ,.,cm Ut/tJDr; 

NIII~J lIir; 

tiC fIfJD ~C aru l1llarfIJ ... 

.,.:#>- /I"i. ... 

n-t;: n-t;:;1- I1ll4" ~li 

- 8 -



f'ar U t\1t;' t\-~ 111nl1 n tl1VO f'. :#>'rt- / fIlJDl.:J>'rt- 1f'L fIt f>./J!1. 

( t(; tro-r; f' </> l.fl) 

arl'l1 MVI)'P 

T:J>· T</>1J.e1t-
T:J>· MT,/f R.C 
T:#>· lII1VOf'.lJD</>nta 

J?1fIYH "n-uA flC "t­

MrHR.C 

J?'l'f1IIt-

fI:J>. MN R.C 

1"J>;:>,J>; 

T:#>· M.t­

U 

fI:J>. " fj./.:J> 

UfllJar 

fI:J>. "fj./.:J> 

;JVOflJ' 

fI:J>. "fj./.:J> 

;Jr; 

fI:J>. "fj./.:J> 

"lVOJl1ll 

T:#>· MT,/f R.C 

"I n-c IV\.lJ 

fI:J>. itA)'!' 
t:#>· 11lJ:>, 'Ita 

"In-CflMm-

fI:J>. u .e(l);t1J! U\1VDr; 
fI:J>. flMm-
m:J>· U.e(l);t1J! vomt- 'f.R.t­
m:#>· 1I1h.f1J! lJDJ?<\eta 
t:J>· l1lj:J>mf (I.e 
t:J>· 11ljr; 1II 
T:#>- flMm-l1ll"Il fj. 
1+- lJ[.lJD I1ljr; 1II 
t:#>· lIf1rm flMm-
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paru -ttJt;"h'~ ITr17nn tflVUf.:I># / nOD/.:I># If'#. Ptf!.U!.l.. 

( f(;/T1J-t; p4>l..n) 

"Ifl-C I1C (I'} 1l1JVUt; 

fl:J>- Mr'l' VUrrrt 
fl:J>- Mr'l'VUrrrt 
.,.:1>- 7l:t <I1'l''l'C 
t:l>- 4>MD ar"1R.t' 
.,.:1>- ~XD.t' tiM 
"':1>- I1C(I'} 

"HIll 

fl:J>- N;'/,:J> 

.,JII;1- il/.. NIO/..C 

----------~fl:l>·~Ilt~~~------------------------------------------~~ 

')iPl/4 

fl:J>-1fH1I 
m:l>- at' 
m:l>- (l)} J!: 

')iPl/1f TVUIlCt' 

fl:J>- TVUIlCt' 
t:l>- /TDiltJ "1t."1h'T 
1-:1>- at' t'VUIlCt' 

'l'M> J-£::>, £: 

.,.:1>- M .. t' 

~/.. 

t:l>- Itf/VU f. /TD4>n t. 

~11J} Itf' /../l! <111..'1\ 

<f.lIll1 if. If 7i 

m:l>- Ml£: 1It;1I 

Ij: If 7i IlljI1J /.. t' 

Tft../t 

"':1>- Mt"l f!.C 
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'.H. hlI\HJ11- tQCJ.tl It 

nH..V Hm,"'l auau(, ~'l arM (1 fi: TIf~ .,.., ef11l tnl'r e1Tl?tl I t 
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1 Tin liM 
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t (). T 1 tJ 'Lq T IJD m 1'9" 71 e6'. l' Q.9" II tJ 'i S '/>yo u tJ C , 1iJr I I 
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h N. f) 1. ~ (l)- " 

nOD II 'w> <io'lJltt't- l' h It fI r <i 1\.1'1111 I\J=I e I 00 l)J c: .1' 't , l' [l T pjj It '1 t't- It 
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BJi)tl It 
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7 • C 6 (l 1'1 ao.Q 11 i 

il.Q..C Q? 31 il i (r l' ao n/1 l' h"l Q C 6 n9" r'l-91 il i (r e 1t) (r II 
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1'\ 9" ,Q T ov u M J n (1). , hit t T ~,?OIl t'\ h .ttl, I' t, 
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16 • qu 1w l' ipfjOlJ II t/J h tI 
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.. II 111r 1 0 5 <OIJOO> - tD-Ill 1'1 - 1'1 iTi'itl· iT - ij C'" h 1 Q"'lil t('\ ar 
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qu-t'I t~ q.Q..[ .Q? 

q(J 11 t~ q.Q..[ .Q? 
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1 

'l'b\Ej: ['Hoo T 
'l'b\Ej: 00 9" (] 

'l'b\ ,Ej: [1100 T 
'l'b\Ej: oolJllll 
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'?"'lI\ ar 1 i'\ h e.t en 1" II () H..V l' ~'?t aoao 1 hao () n- () M 1 r'i e '\;I'fll+ 
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1'1 h ..2 1 II 1 Pr- '? fj. () J tc 9" '?t 11 n 1'1 (l .t '1'1' C en f1] " u' )\ h e,r1j] 
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ev M?'l.' ~qtl t,Q c. Q c. 1 ~ 1 n ~V Q C l'lao Q [Q C em ¥'ltl 1/ 
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