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ABSTRACT 

The current research examined the need for Amhari c 

software and found that in general software to handle Amharic 

script and in particular, text processing software are 

required. 

To t ,h!s .nd. Available text retrieval softwares are 

overviewed and compared with Kicro CDS/ISIS version 2.3. 
"'.l:.( •. ,.. ", 

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. Thi s 

version can perform all functions that the English version 

does and can be us ed 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 

improvements are being made in the waysin~ which information - - -

is stored and processed. In particular, modern information­

processing equipment can organize and store large amolmts of 

information and provide fast access to the records. 

Information can take three forms: 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 goal of this research in information is to 

improve the capability for information handling in Ethiopia. 

The objective of the present work is to enhance the 

capability of libraries and information institutions in 

Ethiopia to utilize Amharic software packages for textual 

information processing and services. 

The specific objective of this research is the 

development of micro CDS/ISIS Amharic version. 

1 



1. 2 conspeotus 

This thesis has two parts: 

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

PART 2: User's Reference Manual (in Amharic). 

Following the Introduction, chapter 2 discuses the what 

of computers and softwares for library/information use with 

particular emphasis on selected available software packages. 

Chapter 3 describes the capability and use of Mi-::rt) 

CDS/ISIS English version. 

Chapter 4 mentions the need for Amharic softwares in 

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 the software was undertaken based on 

an agreement between UNESCO and the National Information and 

Documentation Centre (NASTIDC). The Amharic operating system 

was purchased by the School of Information Studies for Africa, 

Addis Ababa University from the National Computer Centre under 

a licence. 

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 proqram . 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 

organizations. Some of the positive effects on individuals 

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 

organizations are: 

- Better planning and decision making, 

- Better control of resources, 

- Greater efficiency of operation, etc. 

Some negative effects are: 

- System security issue, 

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

- etc. 

2.2 Hardware 

A database system is basically a computerized record­

keeping system Le, a system whose overall purpose is to 

maintain information and to make that information available on 

demand. Although a database system can be manual or 

computerized, in this paper a computerized database system is 

considered. 

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, disk drives, and so forth. Hardware includes 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 into four types according to the data 
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structures and operators they present to 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 10qica1 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 

software is increasing. This phenomena is shown in figure 1. 
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rr-==========================================~ 100% 

HARDWARE 

/ 
,/ 

/.~,/~/--------~~~~=-------------
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 this chapter is the 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 is 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 the 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 
. .<t ~.,~;1; .0;. • ~ ~~. ,"')., • I 

stored records, substantial effort must necessarily be 

devoted to analyzing the content of the stored 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 

similarities or matches between queries and stored items, 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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I No 

Yes 
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Text i ndexing 
(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 to records through an inverted file or index 

of keys, 

3. a range of retrieval facilities which support 

retrieval based on words or string of characters in 

records, 

4. emphasis on the management of one or more distinct 

databases, w~ere 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 the basis of some parameters such as market features, 

system features, indexing and information retrieval 

facilities. In addition, the variations can be caused by 

features of output, provision of security over databases, 

capability of interfaces, contract and support facilities. 

In developing countries the choice of a software package 

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

not provide for all its capabilities for 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. In 

addition it costs two thousand, two hundred forty sterling for 

the UNIX version and five thousand, five hundred and seventy 

sterling for the VMS ve rsion (Kimberley 1990). 

Some packages often have restrictions on either field 

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 in . , . 
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, for 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 facilities 

identifies the software as a text retrieval package. Some of 

the facilities which are essential for text retrieval are: 

Boolean logic(search logic); Adjacency/proximity searching; 

search refinement; truncation and searching on word stems; 

range searching; text string searching; and so on. 
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2.3.3 AD overview of Selected Available 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 separet1y. 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 actual ly 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. In 

fact, the Where clause can be used along with AND and OR 

operators, that is, one can specify multiple criteria in a 

Where clause by using AND and OR operators. 

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

options. These are described in table 1. 

OPERATOR QJ:;nHIIIQH 
;- . . 

EXISTS Column contains some data 

FAILS Column contains no data 

COUNT=n A specific row number 

COUNT=LAST The last row in a table 

LIMIT=n Only n number of rows are displayed 

Table 1. Additional search operators for the Where clause. 

In addition relational operators available include: 

equal, not equal, less than, greater than, less or equal to, 

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

operator allows user to search for information embodied in 

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

operators and search for an item of information. 

14 



Sorting 

Sorting can be done according to user needs. The facility 

is under the full control of software users. 

Printing 

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

5000 data, including printing out information on a printer 

and to store it on a separate disk file. It also allows user 
.: , ' ~ ...... ". -.., 

to print formatted reports, mailing labels, and form letters. 

The software also allows users to control various display 

characteristics, such as column width and page length. 

In addition R:base 5000 includes a reports command that 

allows users to create customized reports with headings, 

totals, subtotals and modified column displays. 

dBASE IV 

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 purpose of comparison. 

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 IV 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 it provides the possibility of searching for 

particular records. Besides it uses index files to speed up 

searching. Here, the index file is essentially 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 

sorting and displaying data electronically is fast and 

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

being printed on paper. In this light dBASE IV allows users to 

print data in several ways. Actually, users can produce 

customized reports, form letters, and mailing labels. 

16 



Generally, to see faciliti es provided by the available 

s elected software packages two softwares which may not be 

currently in use in Ethiopia are considered in table 2. 

Table 2. Comparison of Selected Available Software Packages 

. 
I RETRIEVAL 

PACKAGE 

CDS/ISIS 

R:base 5000 

dBASE III 

dBASE IV 

CONCEPT FINDER 

CONCORD 

KEY 

A= Boolea n query 

B= Nesting 

C= Proximity 

A 

Y 

Y 

Y 

Y 

Y 

Y 

D= Adjacency searching 

B 

Y 

Y 

Y 

Y 

N 

Y 

E= Field-directed searching 

C 

Y 

N 

N 

N 

Y 

Y 

D E F G 

Y Y Y Y 

N Y N N 
. , 

N Y N Y 

N Y N Y 

Y Y Y Y 

Y Y Y Y 

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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H I J P 

Y Y Y Y 

N - Y Y 

Y Y Y N 

Y Y Y Y 

Y Y Y Y 

Y N Y Y 

SEC 

U 

Y 

N 

N 

Y 

Y 

N 



P= Password 

U= User 10 

Table 3. Comparison of System Features and Indexing of the 

Selected Software Packages. 

System Features(Maximum) " Indexing 

PACKAGES ilDB fREC R.SIZ FIE PRICE SW THE 

CDS/ISIS UNLIM 16 MIL 8000 200 0.0 Y Y 

R:base 5000 UNLIM ** 1530 400 - N N 

dBASE In 2 Bil *** 4000 128 $695. N N 

CONCEPT FINDER UNLIM UNLIM - - $995. Y Y 

CONCORD UNLIM UNLIM - - ST400 Y Y 
-995 

dBASE IV 2 Bil *** 4000 255 $695 N N 

KEY 

#DB = Maximum number of databases 

#REC = Maximum number of r ecords in a databa se 

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 
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Chapter 3 

MICRO CDS/ ISIS SOFTWARE PACKAGB 

Micro CDS/ISIS software package is a product of the 

united Nations Educational, Scientific and CUltural 

Organization (Unesco). The software is made available to non­

profit making institutions free of charge. 

CDS/ISIS is a menu- driven generalized Information Storage 
~t .~~t\. t ::t"".. ""'jC' tiI • .,i 

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 

different data elements. A database may have upto 16 million 

records within a limit of 500 MB. 

The data elements, fields, display formats are all user 

determined. Databases can be exchanged among compatible 

systems. Micro CDS/ISIS has powerful indexing and retrieval 

capabilities. The current version(2.3+) permits interfacing 

with CDS/ISIS Pascal programs for greater versatility of the 

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

in 1989 september. Version 3 to be released before the end of 

this year has networking and multi-user capabilities and 

enhanced PASCAL program interfaces. 

20 



The search language of CDS/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 to 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 Million within a 
limit of 500 MB 

Maximum record size 8,000 characters * 

Maximum number of fields 200 (excluding 
repetition of 
Repeatable fields) 

Maximum number of FST lines 200 

Maximum number of fields in worksheet 19 . 
page 

Maximum number of pages of a worksheet 20 

Maximum size of a display format 4,000 characters 

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 in 300 characters 
single 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 Restrictions of Micro CDS/ ISIS Version 2.3.' 

* A record can be split into two or more records and linked in 
display/output through the REF function. 

23 
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Currently, CDS/ISIS is used extensively in the 

developing world. About 10,000 copies of the software are in 

use. Participating institutions in international and regional 

information networks, such as, the International Development 

Information Network (IDIN), Pan- Afric an Deve l opment 

Information System (PADIS), Development Information System for 

South Asia (DEVINSA), Asian-Pacific Scientific and 

Technological Information Sys tems (ASTINFO), Asia- Pacifi c 

Information system for Medical and Aromatic Plants (~INMAP), 
'" ~. 'lIP' "I ~ y. .' i , ' ", . 

Latin American Health Sciences Information Network 

(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 soft ware. Besides it is 

available in various languages such as French, Spanish, 

Arabic, Cyrillic, Chinese, etc. The last three 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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Chapte r 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. 

In the current situation, in order to retain 8 bit 

coding, the number of Amharic characters supported 

should be limited. Although spelling in Amharic is 

strictly phonetic, standard modern usage has 

certain characters pronounced identically, some of 

the characters are now phonetically redundant and 

can be eliminated without sacrificing readability. 

It is due to this fact that the Amharic operating 

system (AGAFARI) generates only 191 characters out 

of 252 characters. Even in doing so only one space 

is left free. 

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

support 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 the 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 

27 



challenge to computer hardware and software developers and 

vendors. Almost all existing computer softwares assume 8-bit 

coding methods and may even includes restrictions to a 7-bit 

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

detection). Therefore, a careful choice of 16 bit character 

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

Amharic characters a s pairs of pseudo English characters. 

Generally, the state-of-the-art of support for Amharic in 

computer s ystems is now at a point where the feasibility haa 

been demonstrated. Some work is under way both with in 

Ethiopia (in National Computer Centre at the Ethiopian science 

and Technology Commission) and by some foreign companies. 

4.1.1 Looal Produotion of Amhario Software 

The National Computer Centre (NCC) is the only local 

institution to develop and market Amharic softwares. In this 

regard it developed 1.mharic_ operatinqE:tS±em called "AGAFARI". 

Agafari version 3.2 was developed to run on IBM micros and 

compatible computers. In addition, Agafari is used to generate 

Amharic characters. ASCII values from 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 . 

Furthermore, after loading Agafari, 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. 

Agafari I s users manual is very difficult to be undGr&:tood 

even by computer literates and users are not allowed even to 

change system configuration (a file called 

IlLemakenaber.gebir ll ) 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 

similarity to R-base 5000 Database Management System. 

Therefore, major features which were mentioned for R:base 

5000 in this paper are valid in Mereja Atenakari. 

CUrrently these softwares are used in some institutions 

in Ethiopia , among which the Office of National committee for 

Central Planning and School of Information Studies for Africa 

are the major ones. The price list of single items of the 

softwares are as below: 

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 benefits to government and 

local private computerized information systems in Ethiopia. 

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: 

in Addis Ababa university, 

in National Museum; and 

abroad: 

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.sS) 

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 to have a text 

retrieval software 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 
)- .. • "~, "i }f<p. 

of the library/information units have plans to 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 at the National S&T Information and 

Documentation Centre (NASTIDC), the Library of Institute of 

Ethiopian Studies (IES), and the Public Service commission 

(PSC) and Archives. 

NASTIDC 

Among other things NASTIDC is responsible for collecting 

S&T related research 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 lack 

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 r etr i eval s oftware. 

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 

33 



data was retrieved (PSC 1991). The commission needs an Amharic 

software which has high storage capacity and strong retrieval 

capability to implement its plan to automate the system. 

Archives 

As Amharic is the national working language of Ethiopia 

almost all archival materials of public (Gover nment) 

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 

the near future. 

4.3. Advantag e s of Mi cro 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 "Mereja 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 "Mereja 

Atenakari", and database exchanges among 

compatible/convertible database systems will be 

facilitated 

4. a ground can be laid for the future adapt ion 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), an 

organization I S expenditure for software and its 

maintenance is reduced . 

7. the productivity of a user will be enhanced, 

8. resource sharing will be increased among users of 

information in Amharic l anguage, 

9. the problem of handling textual databases in Amharic can 

be minimized , and 

10. it can be used in other knowledge-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. 
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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-based info=atiol1 

handling, and 
, -

3. any other interested body, such as Unesco. 
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Chapter 5 

METHOD 

I n order t o sol ve the problems mentioned earlier and t o 

benefit from the existing microcomputers the following methods 

have been adapted : 

Literature survey was undertaken i n order t o see the 

capability and nature of the existing Amharic s oftwares . I n 

addition the need of Amharic software had been consider~d a t • . " 
macro level . 

Next , an intens ive examination of CDS/ ISIS was undertaken 

to understand the system as a whol e to he lp i n developing t he 

Amhari c version . Then, the print outs of the Engl ish 

messages , system work sheets and menus were obtained . The 

messages, system work sheets and menus were translated into 

Amharic. 

The translated messages were prepared and i ncorporated 

into the system using the system utilities with CDS/ISIS and 

Pc tool software. The ISISUC.TAB and ISISAC.TAB files of 

CDS/ISIS were modified so as to support the special property 

of Amharic characters. 

In addition, external option identifiers of the menus and 

sub- menus were defined in a sensible way for users. Exter nal 

identifiers of the suo- menus are taken from the first letter 

of the descr iption . If the first letter was already assigned 

3 7 



for another description , then the first letter of the 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 

information 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 15 

FEATURES OF MICRO CDS/ISIS 

Generally, it can be said that the developed software is 

the best available Amharic software for textual informat ion 

retrieval systems. Therefore , in 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 retrieval capabilities . It provides f ive 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 time required to search. A 

thesaurus can be developed for any discipline and used for 

indexi~g purposes and interfaced with the software. 

In general, except the following limitat i ons, 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 
.~ .. "'- h' ~~ 

are: - ii , $ , & , " [, ] , I, {, }, A, and @. 

The replacement of these characters by Amharic alphabets 

introduced some limitations on the usage of the software. For 

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

as the firs t letter of display format file name and the 

alphabet which replaced itA" should not be entered as a 

searchable data for sub-fields directly. 

For the fac t 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 fl oppy 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 Puture 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 

so 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, Amharic version 3 of micro CDS/ISIS will be 

developed upon its arrival at the National Distributor 

(NASTIDC). 

41 



Chapter 7 

REFERENCES 

1. Ashton-Tate Corporat ion. 1988. dBASE IV reference 

manual. Ashton-Tate Corporation. 

2. Date, C. J . 1986. An Introduction to Database Systems. 
- ') 

4~. ed. (Vol 4) Reading: Addison- Wesley Publishing 

Company . 

3. Das hen Engineering Company. Fermont, May 1, 

1988. (Pamphlet) 

4. Ethiopian science and Technology Commission (ESTC). 1987 . 

A Survey on Library . Information and Documentation 

Activities in Ethiopia. Addis Ababa: ESTC. (unpublished) 

5. IBM. 1985. Data Pro/McGraw-Hill Guide to IBM PC Software. 

2nd.ed. , New York: McGraw-Hill. 

6. National Computer Centre. 1991. Price List of Amharic 

Softwares . Addis Ababa: Ethiopian Science and Technology 

Commission. (in Amharic) 

42 



7. 

8. 

____________ _ • 1990. Agafari: Users Manual. 

Addis Ababa: Ethiopian science and Technology Commi ssion. 

(in Amharic) 

1990. Tsima: Users Manual. 

Addis Ababa: Ethiopian science and Technology Commission. 

(in Amharic) 

9. Pressman, S.R. 1987. Software Engineering. 2nd. ed. New 

York: McGraw-Hill Book company. 
,~ .' . 

10. Public Service Commission(PSC).1991. Improvements of the 

Records Management and Control of the Archives Division 

of the PSC. Bid Document for Computers, Addis Ababa: PSC. 

11. Salton, G. 1989. Automatic Text Processing. Reading: 

Addison- Wesley Publishing Company. 

12. Sanders, H.D. 1983. Computer Today. New York: McGraw-Hill 

Book Company. 

13. Simpson, A. 1985. Understanding R:base 5000. Berkeley: 

SYBEX Inc,. 

14. Text Retrieval: a Directory of Software. 1990. 3rd. ed. 

edited by Kimberly.R, Aldershot: Gower Publishing 

43 

.. 



company. 

15. Unesco. 1989 . Mini-micro CDSIISIS (Reference 

Manual{Version 2.3)), Paris:Unesco. 

16. Weinberg, M.G, and Geller, P. O. 1985. Computer 

Information Systems: An Introduction to Data Processing. 

Boston: Little, Brown and company. 

44 



44 

A P PEN D I X 

'. 



1 .1. 
... . , . 

~ 111\ 1 ---

1. ..:!!j 9" B 00 h 1 n .'1'1) t 
~M :t '/'9" 00 00 6 J 

eu tl-j9"j2 0011 1n :tflt ~(])o Y unt "''It (l 0lJli'1'1 ~nr'lt t nr'lt 

t111[ e;- ~ an th ~ f,oi, "1 I'i '1 (] IUin 00 [JJ.:.t n "1 ~ 1 ~ tH J 12 noo LfI-
nn OlJ [ 1;' ~ tH J1\- (ll-Y ih l'i~t'1 n "l (](lM: eH;t fClYl tlt~ nooM 

noo Cdr h 4. q: f,o n h9' 1190 tC IDn l' n '1 .Ijp1> H 1 (loo(j' n ttL 1'1 1 (ij '" t 1'1 tm ,PJ,(])o 

11 1 1\- n 1 'l.LJ ~ h f> R m 'M t e ~ '- '1'tI :: 

'. 
• ':' I', . 11 I ..' :cs.:. ' . 

UI (lJoY I (])o Y unH ~ t1j.y ihh9> e;-1 
I'll ~(])o Y N lot 

rtftl ~ ar Y M J''/''f' 
1..1 (])o Ye;- f>11 i'i "l J. JJ-j 

til m.e;- I'lml1nq. 1f>t'ji'i"lfllttT ~11 ffi'1 Qte;- nm:t'l9> I " -
iii m.e;-e;- ni"lWI. 
'/'1 ,nn I.. t(]n 
nl M t'l QC? t4l ~<Jj, l' <;'H in 1 

tl ool..'i i'i11C 

fl 'l\.j11t6. J 
i / 1Vi 'lrl 

1. 2 .1. eu tl-j l ',2 oo}-, ln :tr')t njl ~"fH[ n "'ll1e it n l Wt LJ~ 

H H J i2 i Gl- :: 

1 • 2 . 2 ~C9 (j Q""i H ~I 1"- i 1 C'f J'r') t n ncu ff'i- n n "l [ 1';' ,{, .Q tI flJ\ 
I,. 9" h w.1' ,'1, H w L rr <;' f(])o :: 

1. 2 . 3 . M tL r') l. LJ~ l1t1 t11 nnH[ n J'1'1I'l' J { ) n i rn r') '1'1'[ 
i (j} ~ tuoH 1 n (j). :: 

1 . 2 . 4 . Y'/"hi'i. LJ ~J"f'1 '1>1' [ '/'1 (1 00 n .'l'T I (D Q jl t" 'Cll-tc t\ "l lllrJH 

1'1 "i ll IL ilj t '/'e;- go '11 Q. 1'100 ~ m [ ~~h t M LJ ~ J"F "'1)' HrJe it 

e c: t T 'PC! :; 

. ' . , .. /21._ . . 
. ' 



2 

U - ~ ->-- -: . rl : (I : e: : 

2 • 2 • 5 . ~ Jil t I ~n H t 'PL Q-<;' tf-j 9' .'2 A "i(11) t .. 'l t ~ Cl'J_h ttrt (;0 A S 
1f /1''1,. /j 2. 11M 'f'() : -

m;t 

t J' 

1£19> 
A tm 'I'll ar (11) {, JtI n 9" til l t S 1 A 1 /j t . 

:r-"'·i.~ . 11"'.:... · _' ·.,,;;.,._· ;, ' '1t"·;}f··j,-;J.,.;·· .. ~·· ".·. 

h(Jl) 6 J'flo ')C1Dhl't (J) e ~ 'fi;f 'tC~ 

r-. A ar :: 
hao {, J'fr ~n t , m 
~ r-. l (\I M f')4-t 

h(11) (, J'flo J 1 (] 

~tC 19' GJe 9" 

.'"' A ar : : 
~t C 19' ill e 9" 

~ r-. l tI M nit r-.Atl\o:: 
hOll ~ Jr,. J I ?C 1't "H 9" Q-<;' r-. A a;. : : 

2.2.6. ~JD (, J'M ~1I 1 t,lM h(\tI AJD ill ill 1In<L/j 1. i.JC: il. l ') ~(JI) 

h In J'l) t tC ~ wel" r-. '1'C "if') ;t ilJ i'j enq:ttl :: 

2 • 2 . 7. nCll [)J <'- 1- tf-l l" P JDn 1 n J'r) t n ytr ~<iD 2(11) (, S i.J r r-. O!J r, e \ t 
n it .2 9" t h t ,\ OIl ri J 12 t s c:e n f t, :: e u t f-j}'> P J'r) t 1 1 

n jl J' ""F He ." I '\.[)J t i.J c: ?tH J"2 nOll L!'" e 7'1l (11) (JI) (, J t1 
(j? ~ r-. J f' C 1 9" : : 9" II I .I' i-I'" ~ it f! 9" th t t , }: 1 -g. 1- .UJ t n jl 9" 

'F1't( 1I "l i] £ It .l'Ayu l 9" 1flC eh ~ (]) ~ (\ : : 

2 . 2 . 8. nrd 'l'l V I" OIl (, J'tI ,iJJ[ Hi] t 1- tf-l OIj i1r J'r) t ?t '-'j 'far • 
W \ ~ 0' f!'fl h tI i\ r-. i) 'far :: 0Ij At ;" J'i) t n ?' .2-() -: n 9" f!'fl 

~ftH J i1r n(11) L! <;" tGJ. (ill c.;;; A r" "1 "l fl? L! \ A 01j ~ t ~O!!A tI 1 

tmrt ~1"'.2irl (JI)(, J'tI 1j (]) 1' nt r'K n.)JJ ~ (jfr "i'fi "l -g. J /jt 

11 "i lj £ 1 t 'II "t- ,., £l<l (jJ f! t\ /j ar n(Jl) Ii J 1 e ?OIJ..{ (\ 1 (Dol tl () e 

(JI).{e9" £'fi)tI:: 

. . .. / 3 



3 

2 . 2 .9 (j llf1t \ t 1 AOOt\ rj'F WU •. ? " hMf-j 4"f Jl)t 

J [ ?0tLE\1J' [ n lO lJ 'to n r 9°. r \lo tc A "l f] £ \t 00 L 7i 1 II O<J 

h OJ ft (De 9" IIG<! ~11l t t1 [ £,{ '1' ? t\ : : n i<:lOJ6 ,JIl J'I) 
t1 nll ~ M).J n<j> Q9" th tt\ lI O<J n ,{ [ M f J6 \ (iJ.:: 

n IIll \ ,iil h H.U iJ'J H 1{l iJ() '1' t. 1 ">.0 1 Q. t Q [ )Ii : : 

'a . 3 . n I'i ~t I'i 1 Il 'l'Jf{l £ H t t 1 t~ ~Q t 

.'.!..t!j~ g ,0011 lH 1110 A 1(11 /lot 

.. ~*trt4":r ~ lri ':~{l eA,t ' t1 'tI;' ~Qt ~ ?<Jj)HM' ' eMt" Ql~J'f " J~ ... 
AM:-

1.!.;3.1. ht.fll I'i~ h~[ Mh~[ e\n(j t\ :: f\ t\ t ,f!l9" ? I'i ~ 

[On:- 10 1 i1r O<J(L'G ~ O'l .129" Q"'l. J t \(l n ~1I rl] M ?til H 

Me 1'i 11l I'Jf{l'f e ll Sty. :: 

1. 3 . 2 . nH.U 'le \ t h l'i rfh!, M<j>oo(i;. ?aJ m- Me in ll 'l'Jf{lt 

n t il 1" f! Gt h 1 n .11) 10 lLlI '1' h trj t "lot J'l'j t J [ \'Ii 9" £l<;' 

YLJ f(Do eHL J t\ :: hl'i~ 00'1' ?M'tm>-t yl)t t. 1Q? 

h9" ~ ~'GJ. nooh 1 n t 'i l' f2 .11) i- '~1' e([,;'1 I)ty. a:J t\t \ GJ. j: 

11,''''1 1\ mw 'H 1I1-T Mt- i1 ?ttL 1fD A1Q. I'iLK t. 1 00 "ht 

?I'i ~ [On "tnlJ)"'l. til£;"fI.~ '- Gr Y 0<Jr1]6 J~' !j:('ji'i C!J n 

(]) 1Q. .. e (jl)" :: 

?H.U1 I'i LK [On noooot\h t {l J ?I'i ~ th-Lt •• t() "'l Olj. th£;" 

fI.~ •• 00 lJ 't-1 n 1 Lli t\ 1 :: Q) .12 I'i ~ ~1 1' H,~ '1'1 () 1 1 (j Q 1 qo 
?OIj.rl tNT 1 A{l £ I'i 1 Il 'M{l'F hi; 1<;' t\ '1 : : 

(Do Y IJ) III 6 J 
!j: II i'i "l n ill 1 f.'­

M'i 'I' OJ til 6 J 
h I'i I1l<i: I'i 1 Il 'I'Jj () t\ <f'IJj n y\ .12 1 qo (]) .12 :1'1) t 'H 9" Q<;" 9" n L;t ,i') 1 

1"iJ1 ?1I 1 :: n H.U oo()Jl t -: 

... /4 '. 



1.3. 2 .1 tn "! "!. ti l C;·fl.~ - eu J: , nCD 'r~ 1n t f-]?'..:' JilT ~"""'1' 

,~t rrl ~ ,1\ lID (, J'() \ () :: 

,1 • 3 . 2 , 2 , ffi. Y <Jj 11) (, J nOll JJ ('"l- e u J'() n {)D}, 1{J tf-j? ;2 ;1'1) '1-

ill11 '1' n .. Cr Y ,;, h ,;ll c;- .. t th t ~q J 1 1\ 1 () n jl) LJ 'r- ~ t rr 

W \ in () (Jk' ~ 1\ 1iJ9> : : 

. < 1 "; 3.2, ., ? ,fj: 1)i'i~ <JjrJ{Dl2- ,.- ,< ev ftl n llDtj ln tfi ~8 .,- jt'j l':t.~\!t.0 1', .hl Q,. 

GD (, :J'{; "J 1 1\ 1 ."19' ::: n 9" T rr ~9" c;- 11 :J1 •• (!J.1 QT" ~~ 

lID (, ;1'(, \ (j).: : n!-LV lID (, :J';~ ,we .. C1J n L 1. J rQ-J.Q- " H 

,'11 m (]{J :J'() i1 c;- 1 ~ 1\ 1 :: e lJ y' j() n II ~ C'1l '1' ~ 1m> 1\ h 

t Cr1 ~oj.'''?i '1 (lw1:2- H ... ,".Gl h ,·, nI\O!i.tt", " ~"i'i °9:'lffi1Q- " 

n "O!jnL 1.1' r Q- J.2- ""'UDh () e,T t')() :: 

1.!.3.2.4 Mi.!~~ £oU )'t, nao,nn tf-j i",2 ,rp G-<l'1' Mrr1 
~ Jt. lID (, :J'() \ aJ.:: ,,~ t h ;1'( , M, i'j " :: 

nllD bll Li'j9" HHJ2 {fYl ~t e 1'9" I'ir/)<i: lI1n 'M{J eHt t1tc;­

n "l.h tM \'c1O h 1 n t~1 / ' f! JI) t 5:1 ;1: I\.ii tt e T I) () :: 

tli '9 "!. t h c;' fl.~ 

(j). Y ihh9' C;-

O!j n c'.. 1. J r Q- )..2-

Mi 'I' <Jj 11) (, J 

nOll UJ c'.. '1- "1 Q- ~ ,;>; ~ , ,, h" 1!-:" n I)e n LJ 'r- \t'O ;--ll n tf-j 911,Q ;I'll T 

,':1:,we Nl t"li' e t r) t', :: nt.LJ I i" ~?i ~ ~ln 'M11 eH t T1 tc;­
~Q t " £l,j ollS n ~ 1.H. ~0ll.ITl e <j> ~,w t GIl Ii t: \ (j). : : 

.. ' LI ~ .... (1 9':':" j:'" r. t ~.: j ,i., "1 rT .. 'f" 1 -;;: ",J - , . 0, L , 

. ' 
•. .Ir::" 



nt 11f-j(;l n 1'1.t;"LaJ. JMC' J e. :: 'M.~" H m.t"l.C). 1J t haoh ln t l-j9".Q , 

fiji' ,t)~ JC nl'\.1TjrT\9" e 2 C)(, :: hllD}l1n tf-j i' .Q .tr'i1' (Ll()'1' h t mf'l.(1). 

'1'.1''1' JC ~'I'Ln 111-1t ~0!j,<;"LaJ.ao6 'Jt. tJnCj1lllil9"H t~ e 'l'[(l"':: P4 
/l9''F 'H<'9'' nH,U iJD6j() i-"C q(]6.~ tf-j "l i:!- j i)tl O'J M l' ri6:.j,\: m(jlljll 

t l-jOlJi:!- Y'" nou. J 'I'C (j t, :: nH,\., 1" Q(j ffi<l '1' tm y.'l.(J} II'P J'I'a;- qnllm 9"i) i'i 

1'0Vl m (1).1 ,.'" eao C '1''' (\I. n 1Qao 12~ 6.1' (1). 11(1 9" r H{. J'I'[(jll:: Mil) q e 

\ t tro J"'l.(} qui,.{ (, 1 (in <ITl L'i 71 () h O!J. J 1 ') 2-.:'. Ii '11'" q Jr'j t 1".?{1 CD 2 1\1') ar 

7" 0f1 nJC Ii J 1 C quo L;;; I\'I'G'IJ l"?;;n Jh ~ 'X (\ :: hiJD l--{1 n tl-j l' !2 ji) l' qn 

II m '1' 'l' 9" 1\ 0lJ 1 ""i t tm ;F .. lf- n lIiJD n 1 ('r n t 6 (1). '1'1"'\ Ii II n m J' '!tio- M' Q. 1\.<;" L ar 

e lij (, :; 



'} 

l'arU 1:1It;"~~ l1I17nn tlflJDP-:#'~ / fII1IJl:#'~ If'! I'tR.U!.I.. 

( f(;tm-t;" f'4>LfI) 

'}tlh.J'<e UDR.I\£i\ 

/'1:1>- ' /fI'C flNlPt 

YT'l.I1C 

m:J>- M.~ 

YT'mC 'J' t..,. 

m:#'- IItt.~H-

'}li:llofoWL 

/'1:1>- III' /,<e 1IJJ9Dt;" 
#- IIqt;' lJI 
1':#'- IIf't.<e oft.'lI-

IIMlf 

/'1:1>- II fJ.l:I> 

III11WJI'lt' 

m:#'- t4>qf. l't 

M'OtC 

IIMIff!.[ 

IItt.~ 

/'1:1>- YT'mC 
1':#'- IItt.~I't 

II~llt;"l1 

/'1:1>- 4-11l,., fJ.,., 71 

IItt.~I't 

/'1:1>- YT'mC 'J' /, 't 
1':#'- Uf."Uf.~C:jH 
1':#'- II~ 

IIMIff!.[ 

II:#'- M'OtC 
11:#'- R.1fITH IIt1UA IICII't 
m:#'- fit. ti: IIMIf f!.[ 

-6-



f'or U 1:1lt;' I\" it.1TlJ1n n 1"f/VU f. :I>"rt / OOI.:I>"rt "'I. 1'1" R.U!.I. 

( N;'1TlI-t;" f'4>t.n) 

m:l>- oru UlI-t Mr".1( R.C 
m:l>- oru M'rf'.If R.C 
m:l>- R."} tfRl-t 
m:I>- ?'}IJ;J- fit,. MutC 
1":1>- """..If.lf I. 
1":1>- (J)CD. UDn ~J 
1":1>- or,.,! M)lWf' 
1":1>- ?VUJIIII 
1":1>- T II.IL 

Mrf'.If.lf I. 

fI:J>- fit,. Ollfll1 
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