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Abstract

Background/Objectives: Information has become part of our existence
and to access the information from database we need to be skilled with
database query languages such as SQL. Hence in this study we propose
Amharic Language Interface to Database (ALIDB). Here, the request is simple
like asking a human to do so in a local language (Amharic). Method: So
far, different techniques such as pattern matching, syntax based, semantic
grammar based and Intermediate Representation Language systems have
been used to develop NLIDB. Among these techniques, the study employed
pattern matching and similarity checking for developing Amharic language text
retrieval from the Database. Findings: The result of the experiment shows
91% accuracy. However, the scheme has no impact on Amharic temporal
queries. Further development will be done on the algorithm that includes
temporal queries in ALIDB. Novelty: Finally we identified 20 rules and thereby
contributed a new pattern / algorithm for this language that converts Amharic
sentence into a Structured Query Language (SQL) and fetch results from the
Database.
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1 Introduction

From the past decade, information has been an important character in our lives; mostly
when it comes to decision-making, many people and organizations depend on it. In
recent times, with the evolution of technologies, information can be accessed almost
everywhere, at any time, by anybody, including those who do not necessarily have
computer backgrounds". One of the key foundations of information is database.
Database contains a collection of related data, stored in a systematic way to model
the part of the world. In order to extract information from a database, one needs to
formulate a query in such a way that the computer will understand and produce the
desired output. However, not everybody is able to write such queries, especially those
who lack a computer background %,

NLIDB deals with representation of user request to database in his/her native
language ). NLIDB then maps the user request in standard SQL to retrieve desired
results from the target database 7). The purpose of this interface/system is to facilitate
access by the user through hiding complexities of database query language syntax ®).
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Thus the user writes his/her request similar to email message and submit to NLIDB system. The system then understands the
request and translates it in accurate database query so that the precise results can be retrieved ®). Hence, the demand to have
a user interface comes in that would facilitate diverse users to access data. The necessity to design and develop an interface in
the native language will help the user without the knowledge of English language and SQL can easily use the system. NLIDB
approaches the subject of making database applications accessible in natural languages as a solution that needs to deal with two
components — linguistic component and database component ?),(19-13) An expression of Intermediate Query Language (IQR)
is produced when a component called The Linguistic Component decipher the natural language input. Then, the IQR produced
by this component is passed to another component named Database Component so that finally a SQL statement is generated.

Ambaric is an official working language of the Federal Democratic Republic of Ethiopia and it is the second most widely
spoken Semitic language in the world next to Arabic!¥), Amharic is spoken by more than 100 million people in the country
and it is also widely spoken in different countries like Eritrea, USA, Israel, Somalia and Djibouti!>.Currently, the language’s
script contains 34 base characters (called fidels) each of which falls in the basic form and six other forms known as orders. The
total seven orders represent syllable combinations consisting of a consonant followed by a vowel. The 34 basic characters and
their orders give 238 distinct symbols. In addition, there are forty other, which contain a special purpose usually representing
labialization. The Amharic language differs from other Semitic languages such as Arabic and Hebrew in the fact that it is written
starting at the left-hand side and proceeds to the right 118 In Ambharic, there is no Capital-Lower case distinction. The
language has its punctuation marks and number system (7).

So, to make database applications easy to use for the users, we have proposed a model and an algorithm to convert Amharic
sentence into SQL and eventually retrieve relevant text from the Relational Database. It can be used in HRM database with
Employee, Department, and Employee on education table as a case study for developing a natural language query processing
using a database system. The query can be input in Amharic sentence for retrieving relevant data from the database and display
the results.

2 Related works

Himani Jain ”) developed a Hindi Language Interface to Database. Hindi Shallow Parser uses Shakti Standard Format for parsing
a sentence. The system was developed in Java with MySQL as backend. For testing of the system, employee database is used
containing Employee and Department tables. The system does not include linguistic components. It straight away connects
user’s keyword to database entity name and the result is displayed in Hindi language. It covers single and multiple column
retrieval queries, conditional and joins queries.

According to Darshil Shah and D Vanusha (), developing a natural language interface for the relational databases (RDBMS),
in natural languages in the form of english sentences as inputs from the user and generate results in the form of SQL(Structured
Query Language) queries, the interface makes use of Recurrent Neural Networks to translate the natural langulage input to
the Structured Query language. The database is executed in the JSON format to reduce the query processing time when the
database is huge.

Avinash Agarwal ®” defines a method for semantic analysis of natural language queries for Natural Language Interface to
Database (NLIDB) using domain ontology. For the experimentation of this, he proposed domain ontology for railway inquiry.
The system is verified on a corpus of English language statements which is collected from various categories of users for the
railway inquiry. Natural language Toolkit using python is implemented for pre-processing. The author also discussed various
types of questions and answers.

Rachana et al. 1?) developed a system for translating Hindi sentence in an audio clip form to an equivalent SQL query. The
proposed technique makes use of python language with MySql as a database, NLTK (Natural Language Toolkit) library, Speech
recognition library, CORE NLP library and PY audio library. The researchers use POS tagging for better accuracy.

Khaleel Al-Rababah and Safwan Shatnawi ! propose an Arabic Natural Language Interface to Databases (ANLIDB) by
applying Arabic morphological, ontological, and syntactical analyses. They implemented algorithms for mining significant
single and multiple phrases from Arabic natural language inputs submitted to the database and then creating and executing
SQL queries. In addition a lexicon from the database was created, and a simple part-of speech (PoS) was applied. They state that
their system has high success rate in identifying relations, mapping of attributes, constructing and executing SQL statements.

Khaled Nasser ElSayed *") proposed a system that translates natural Arabic language requests such as queries or imperative
sentences into SQL commands to retrieve responses from the Quran DB. It performs parsing and minute morphological
processes according to a sub set of Arabic context-free grammar rules to work as an interface between users and a Database.

Siyuan et al.?? present a new system called neuron that facilitates natural language interaction with geps to enhance its
understanding. Neuron takes a sql query (which may include joins, aggregation, nesting and many other things) as input,
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executes it, and generates a simplified natural language-based description (both in text and voice form) based on the execution
strategy deployed by the underlying RDBMS. Furthermore, it helps in understanding various features related to the qep through
a natural language-based interactive framework.

Amardeep Kaur @ presented the design and implementation of natural language interface to agricultural database in Punjabi
language. The system uses MS Access as database. The system accepts input in specified pattern i.e. Table name, column name
and condition query mapped manually. The author considers the limited words.

H. V. Jagdish et al. ®® developed NALIX system- a generative, interactive Natural Language Query Interface to an XML
database. The system accepts an English language sentence as input, which can include aggregation, nesting, and value joins and
many other things. The system can be classified as syntax based system. The conversion process has three steps: (a) generating
parse tree, (b) validating parse tree, and (c) translating parse tree into an Xquery expression. It reformulates the input query to
XQuery expression and translates it by a method of mapping grammatical proximity of natural language, and parses tokens to
the nearest corresponding elements in the resulted XML. The system makes slight attempt to understand natural language.

Looking at the restrictions of the various NLIDB systems developed by various researchers in this ground, we have designed
and developed a Natural Language Query Interface for Amharic Text Retrieval from Relational Database. So our system has
improved the results that retrieve from the database by developing a new algorithm to efficiently map, based on the structure
of Ambharic language. The system uses human resource database with appropriate tables stored with data in Amharic natural
language. Hence, the user formulates the query in Amharic sentence and the system can analyse such user’s query and convert
into Structured Query Language (SQL).

3 Proposed Work

3.1 System /Structure Architecture

Ambharic languages interface for database accepts Amharic sentence as an input and generates SQL query. The generated queries
then execute on the actual database and retrieve results and display to the user. The given input has been analyzed semantically
based on the domain-dependent dictionary.

3.1.1 Query Pre-Processing

The pre-processing of the query includes: analyze the token, stop word removal, spelling checking, normalization, and
stemming. The user token after going through pre-processing step gets converted into a base word which could be the table
name, column name, condition word, or keyword.

3.1.2 Mapping of the User Query

The analysis of the language structure was necessary if we are to develop a properly functioning interface for Amharic speakers.
The contents of the query are then categorized as the column name for state and column name for assortment. To this end,
we have analyzed the key numeral of the position of the word in a known natural language query without any added language
module like POS, parser, etc.

A dictionary is prepared to enable mapping NL (natural language) token into column name and table name. This
lexicon encloses Amharic token vocabulary that communicates column name, table name, and provisional words with the
corresponding significance of map words. Table: I denote example tokens word and suitable map words. Pre-processing of the
input query includes: analyze the token, stop word removal, spelling checking, normalization, and stemming. The user token
after going through pre-processing step gets converted into a base word which is whether it is the column name, table name,
condition word, keyword etc.

Table 1. Table Handling Table
Token Word Mapped Word
&5 /avgeuc Employee
ATIVCTeLSNCHTT  Employees_On_Study_Leave

The algorithm given below shows the sequence of instructions followed to identify column name, table name, or provisional
words from the given Ambharic Sentence.

Stepl. Receive the query entered in the form of Amharic letters.

Step2.Tokenization the statement using white space and punctuation —Amharic such as? =7 ¢ +
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Table 2. Conditional Word Handling Table

Token Word Mapped Word
£10//03F <
f0Am//0AL >

AGSNILLOFT//0GH.L 10/ / LANAM//ASONLL LANAM <=

AShILLOAL//AGH.LLOAM// £ATN/ /R TDILE £ATN >=
EAVI|| AU 1=

Step3. Maping token on table handel table.

Step4. Maping token on the column value handel table.

Step5. Maping token on provisional word handel table.

Step6. Keep the index number of columns and table given name.

3.1.3 Sql Query Generation

For developing an algorithm for generating SQL query the natural language structure has been analyzed. Consequently for
analyzing language requests and sentence types structured in different ways have been analyzed. We have categorized the user
query into three parts called to query for choice of the entire table, query for choice of the convinced column from a given
table, and query for choice of a specific row from a certain column or query using the where condition; the remaining database
concept called aggregate function, grouping and ordering query discussed separately. Once we identify which one is the column
name and which one is the table name the first and the second category is straightforward. That means there is no attribute and
value relation in the sentence. The third category needs additional investigation to classify which column is for selection and
which columns are for the condition from the given column identified on the sentence. We would analyze the syntactic structure
of Ambharic sentences for querying a sentence to retrieve a text from a database. The sentence or the question contains the name
of a table, attribute, or value.

We have come up with 20 rules which are used in converting the query that was given in the Ambharic natural language into
SQL and the rules are derived from the index numbers resulted from the previous operation. The natural language input is
divided into the following three parts based on the rules we have just laid out: table value, the column value with a key numeral
fewer than the key numeral of table value, and column value with an index number superior to the key numeral of the table
value. Having categorized the input query, it is determined that the column value that has a smaller amount of key numeral
than the key numeral of table value is column name for the condition, and column name that has superior key numeral is
column value for a selection. In this research conditional query has been analyzed by dividing only provisional query and many
provisional queries. Some examples are given below to illustrate the process.

Example 1: Display the name of the employees who are hired in 2005. Querying this sentence in Ambharic is "[18§Z]
[9/9°] [¢+Pmé] [0&+FT7] [09°] [A@-m]”. This structured looks “[in 2005] [year] [hired] [employees] [name] [display]”
From the given statement &%/ employee is a table value & P-+¥m<-/hired, and N9°/names are column names. The token
?-+#m¢-/hired is a column name used for a state to grip the outcome to be displayed. From the entire given sentence, the column
name has come before the table name and after the table name, and we have identification rules. From the given sentence a token
recognized as a column name before a table name is considered as a column name used for a condition, and a token recognized
as a column name after a table name is considered as a column name used for a selection statement. However, there is an
exception on how to or where to extract the column from in the sentence. The next example illustrates this point.

Example 2: [PAW@7139] [F9°0CHneA] [0&+FF7] [LovonFa] [hitig] [0ag] [frrt7] [09°] [aS§] [RFFar]
[A@.@A™] = this means that select the name and sex of the employees who have got more than 10000 birrs and worked on the
accounting department. And the structure looks ”[accounting] [department] [employees] [there salary] [10000] [more than]
[have been] [name] [and] [there sex] [display]. This structure indicates that the column name LaP®@HFa./salary is presented
after a table name called Né&-+%77/ employees. So to handle this and such exception, we have checked the word after a table
name called $UP+t7/have_been. So if the word $Urt7 or U107 is presented after the table value, column value after a table
value and before P17 is considered as a column name used for a condition.

Finally, we have concluded that:-

IndexNumberOf(ColumnNameforCondition) < (less than)

IndexNumberOf(TableName) <(less than)

IndexNumberOf(ColumnNameforSelection).
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As it was mentioned earlier, we have come up with 20 rules of communication, and some of them are listed below as a sample.

RULE #1: If the sentence doesn’t contain the table name, the sentence is invalid for translation.

RULE #2: If the sentences include both the table value and column value, and if the column value is located subsequently to
the table value and a token “PtPr+7” is found after a column value in the sentence, the column feature value is a column name
for conditions.

RULE #3: If the sentence contains both the table feature value and column feature value, and if the column feature value
is located both before and after the table name, the column name placed before the table value is column name for condition
(Column_NAMECc) and the column name placed after table value is column feature value for choice (Column_NAMEc).

Select (Column names), (COLUMN_NAMEs)

From table name

where Column_namec = Column_namec_value;

o Identify the Table Name with Algorithm

Loc=-1;
Users Input = Input value;
Set User_ input on Array = list Of Input;
For (index= 0; index <= list Of Input.size();index ++) {
IF (list Of Input(index) value equals with(Token Word)) {
Location = index;
break;
}
}

The algorithm learns the location, in the array, of the table value, and bases on these locations it identifies column value for
state and column value for selection.

o Identify Conditional Columns with Algorithm

For (index = 0; index <TableLocation; index ++) {

If (index value = columnName) {

If (listOfInput.get (index + 1)!=TableName OR ColumnName OR Keywords) {

ColumnName = listOfInput.get (index);

ColumnValue = listOfInput.get (index +1 —TableName OR ColumnName OR Keyword exists); /* index assessment
increment by table value or keyword found or column value */

} If Else (listOfInput.GET (index + 1) = ColumnName OR TableName OR Keywords) {

ColumnName = listOfInput.get (index);

ColumnValue= listOfInput.get (index - 1 —tablename or Keyword found OR ColumnName OR index = -1);

} Else { Where condition is not found on the query

}

}

}

The algorithm steps handle both solo and numerous provisional query.

Example3: provide the Name, Sex, Educational level, and Salary data of the worker whose Educational level is a first degree
& gender is MALE. $19°UCT LLET@. PavBovg® 594 S0t RS RPTO 01 QP N&TFTTF 09°: 2371 PTPUCT L8
AS Lov@N @A

From this particular example, a system identifies A& +%T7/employee as table name and ~¢+9°UCTLLETF @ /level of
education, 2 F@+/sex, 19°/name, and Lar@N/salary is a column name. The column name level and sex are found both before
the table name and after the table name. So, according to RULE#3, the column value is set up before the table value used for a
state, and the remaining is used for a selection. Finally, the query converted into

“SELECT NAME, SEX, LEVEL, SALARY

FROM Employee WHERE LEVEL = "fav a4 05.94” AND SEX="07£’

o Algorithm to Identify Columns for Selection

https://www.indjst.org/ 3258


https://www.indjst.org/

Asemie et al. / Indian Journal of Science and Technology 2021;14(44):3254-3263

The algorithm works by identifying the column value set up prior to the table feature value as a column feature value for clause
and the column value found after the table value as a column name for choice.

for (index = Locations; index <= listOfInput.size(); index ++) {

IF (IndexValue = columnName) {

ColumnName-= listOfInput.get (index);

}
}

This snippet of an algorithm checks whether the column feature value is set up subsequent to the table value have survived.
o More Condition and Aggregate Function on Sql Concepts

Ordered By: - This query is used to display the results in ascending or descending orders. In a natural language (Ambharic),
ordered by is presented on a sentence like #£9°4h+A. This word found on the sentence after a table name is placed i.e.:

0 <= IndexNumberOf(TableName) <

IndexNumberOf (#L£9°+ntA).

The column name used for ordering is found on:

IndexNumberOf(#£9>+h-+A) - 1(IndexValue).

Based on this word we formulate the rule to handle the ordered queries. For example, £e2@WF@NEGTON TP r0 L5700
PP LI FNTATFOA@-NAT; display all employees whose salary less than 2500 ordered by names. In this sentence array value
of TableName is 5 and the array value of #£9°+h-tA is 7. So 0 <= 4 < 6. Based on this rule the query has been converted. The
above natural (Ambharic) language query converted into:

SELECT * FROM EMPLOYEE WHERE Salary <41 ORDERED BY Name;

Group By: - This database query has been used to display the results in a group. To recognize the Group By query from
the given input, we have checked the word @»£1/a» £V from the given sentence. This keyword comes after a table name and
before a table name according to the user request. Then based on the keyword #»£-0 we formulate the group by queries. For
example, LaP@WF@. WFET 0FT PPr A&H5FT MFPVCT NFATQ a0y AD-NA™; this means that display all employees
whose salary is less than 3550 group by their departments. Then this natural language query has been converted into:

SELECT * FROM EMPLOYEE

WHERE Salary <F&3d

GROUP BY Department;

Count (): - This query is used for counting the result which fulfills the queries or the condition. To recognize this SQL
function we find the word 11t/ Total from the given sentence. This keyword is found after the table name on the sentence.

SUM (): - This database query is used to add the column values based on the specification. To formulate the sum () query,
we identified the word £9°C/Sum from the given sentence. This keyword is found after the table name and follows the Ordered
by rules.

MAX (), MIN (), AVG (): - This database query is used to select the maximum, minimum, and average of the value
approximately. To formulate the query, we have identified the word h&+% for maximum, H¥-+% for minimum, and A°Th*
for average from the given Amharic sentences.

o Algorithm to Handle Aggregate Function

For (index = 0; index <= listOfInput.size(); index ++) {
If (index value = ColumnName) {
If (listOfInput.get(index + 1) contains (“£9°C”)) {
Query = SUM ();
The column to be add= listOfInput.get (index);
index +=1;
} Else If (listOfInput.get (index — 1) contains (“A°Th*%”)) {
Query = AVG ();
The column to be calculated = listOfInput.get (index);
}Ese If (listOfInput.get (index - 1) contains (“h&+5)) {
Query = MAX ();
The column to be compared = listOfInput.get (index);
}Else If (listOfInput.get (index - 1) contains (“HP+5")) {
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Query = MIN ();

The column to be compared = listOfInput.get (index);
}Else {

The query does not contain an aggregate function

}

}

These are the types of queries that are processed when the user wants to perform some calculations on the retrieved results
or to compare the results.

Let us say, for instance, a user requires to find the total number and the average salary of all the employees who work
in the mathematics department and whose name starts with the letter “4”. This can be paraphrased in Ambharic as “N“?Fa-
0h PULE G PLAN TMCT NFA wotTTT ANt AT AT QavoNd A@-MA7 =" According to RULE#18 if the
sentence contains the keyword “¢7%29°4-/27Len.C(", the query includes LIKE in the where condition. In the same fashion,
on RULE#10 and RULE#11, if the sentence contains the word "1+, the query includes the COUNT () function and if the
keyword is "A“Th*” the query includes AVG () function. Therefore, according to RULE#18, RULE#10, and RULE11 the query
converted into “SELECT count (*) AS TOTAL, AVG (SALARY) AS AVGSALARY FROM department INNER JOIN employee
ON employee.DEP_ID = department. DEP_ID WHERE NAME Like A%” AND DEP_NAME =40’}

o Algorithm to Handle Like, Between, Group By, and Ordered By Queries

For (index = 0; index <= listOfInput.size(); index ++) {
If (index value = ColumnName) {
IF (listOfInput.get (index + 2) contains (“afn”)) {
The Condition Sign = “BETWEEN”;
First value= listOfInput.get (index + 1);
Second value= listOfInput.get (index + 3);
index +=2;
} Else If (listOfInput.get (index + 2) contains (“P7LE°C” OR “PoLenCN”)) {
The Condition Sign = “LIKE”;
The value = listOfInput.get (index + 1); index += 2;
} Else If (listOfInput.get (index + 1) contains (“¢L£9°+h+A”)) {
Query = “ORDERED BY?;
The column to be compared = input_list.get (index);
} Else If (listOfInput.get (index + 1) contains (“o»£A1”)) {
Query = GROUP BY;
The column to be group = input_list.get (index);
} Else {
The query does not contain an aggregate function
}

}
For example NP F@-NANNL LEICALAHFFHMTA®-M: (display the number of employees whose name begins with

Abebe). From specific example, the tokens “f1+” is recognizes as a token that indicates the queries are for counting and the
column featurename uses for counting is set up immediately before the token 1. Therefore, this queries can be transformed
into SQL as follows:

SELECT count(*) AS TOTAL FROM Employee

WHERE NAME Like ’A101%%;

Sql Query Execution

After the user’s query is processed and the SQL query is generated, the next process is executing the query into the database. For
executing the query there should be a connection between the application program and the database. Based on this connection
the query is sent to and executed on the database.
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(&4 NATURAL LAMGUAGE INTERFACE FOR DATABASE - 0D x
NATURAL (AMHARIC) LANGUAGE INTERFACE FOR DATABASE
Mo} mnidFy il
ATFFD (| BN PLEC b 6T hon =

GENERATE = RESET

SELECT count(*) AS TOTAL FROM Employee 2|
WHERE NAME Like “Af0%";

HhEmE- SQL:
TOTAL
.\'3 =

WA T Bt EXIT |

Fig 1. Example of Query for Aggregate Function

4 Experiment and Result

The results that are used to determine the efficiency of the system are the outcome of experiments conducted by using the
contents of a certain HRM database. Several queries are collected from users without any prior skills on how to perform
advanced queries on a given database. We have used this collection as a sample to test the performance of the new ALIDB
prototype.

0 NATURAL (AMHARIC) LANGUAGE INTERFACE FOR DATABASE
Wh@+? oniEPY Sl
PHUCEH LOEFD- PREmLR A0 TP AT RAFO 008 T AsHTFT A 2 pHPUCE 22K S Sevoy Ao

L]

GENERATE || RESET

SELECT NAME. SEX. LEVEL. SALARY FROM Emploves -
WHERE LEVEL = TWEmLF £90 AND SEX = 0087

FHADMED SQL:
HAUE SEX LEVEL SALARY
e A A 13 g L 5770 |~
hilfl £7Am 2R} o [ L A T 5770
MWD T84 oty GE3 [TREELF Ao 4282
KAARLH TiHs ey (=T | L T 770
A ek A4 oy ferFmss A 5770
hilfi At bk o (i e A T 5770
A SE@- A, GRE3 o G 5770
@5 P20 AESAT & [P EmaF A6 5770
YT P ] @ ferFrsd Aas 5770

hA+LH f+TTe &t | EXIT

Fig 2. Example of Query for Multiple Conditions

There are some unique aspects of the Ambharic language that should be taken into consideration when evaluating the
performance of this prototype. Some of the special and difficult aspects of the language the system is designed to handle and
some of its features are given below.
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® Recognizing letters with similar pronunciation but different forms such as “ch, U, and -1” or “& and 8”, or “A and 0”, or “@-
and @.”, “0 and »” the system is designed to navigate through and understand these ambiguous characters.

o Relaxation of grammar: - Although this is not a particularly unique feature of Amharic, the ALIDB is designed in such a
way that it understands the different configurations of a query with the same meaning. For example, the system can recognize
the following two-sentence forms of the single query as "haZ-NCNAL L@ ONLATF . or Lo OWFANGZINCOALLPT

® Query submission: - for instance, if a user wants to retrieve information pertaining to a certain column, they are expected
to include the column name during the request.

o Ease of use: - There is no special requirement needed to use this system. Users can just go ahead and enter their queries as
if they are talking to any other person. There is no need to learn relatively complex query languages like SQL except to learn to
follow the rules.

The overall accuracy of ALIDB is calculated by dividing the entire amount of accurate query by the whole quantity of inputted
queries. This is done in order to measure its accuracy in terms of precision percentage with two classes that distinguish the results
of a query as Correct Queries and Incorrect Queries.

Total number of correct query

Th ) C t =
e overall accuracy of Correct Query Total number of inputed query

The results listed in table 3 depict that the overall accuracy score of the system is 91%. And this implies that the validity and
reliability of the ALIDB system are indeed very high indicating strong and successful features uses and procedures.

Table 3. Total Accuracy of the System

Type of Query Total Query  Correct Query  Accuracy
Query Selection 30 30 100%
Query Single condition 30 28 93.33%
Query Multiple conditions 30 25 83.33%
Query Aggregation, grouping & ordering 30 26 86.67%
Whole Value 120 109 91%

5 Conclusion

As is the case with any other system that is designed to be an interface between a natural language and a database, we have
also set out to make it possible for the Ambharic speaking part of the world to have access to the data store in the database
using their language. Our target, as NLIDB system developers, was to help users with little or zero knowledge of how database
query languages work to use regular Amharic sentences and to query the database for the information they need. Now they can
perform the operations without the need to learn a new foreign language like English.

We were able to carry out tests to estimate the performance of the system and we have proposed by using it on a database
named Academic Employee. We have seen the results produced by the ALIDB system that has been created for Amharic speakers
by us. We have analyzed its validity and reliability by using some common standard metrics which are devised to evaluate
the performance of such systems. The ALIDB measured using the correct and incorrect precession values scored 91% overall
accuracy.

As the results are promising with some improvements, this system could be the key to remove the barriers of database access
for many Ethiopians. Although the system performs the majority of database queries, it is not yet able to perform temporal
queries. Future researches will have to focus on improving this aspect of the system.
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