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Abstract: Recent developments in speech recognition
system and natural language processing have given rise to
a new generation of powerful voice-based interfaces. In this
proposed system, a user interacts with the system through
a voice-based user interface to fetch the desired results.
To make the system smooth and interactive, the query is
based on casual human speech / conversation. The spoken
query undergoes many steps to arrive at the final results. It
includes synonym table which is used to convert the spoken
query into SQL keywords. The proposed work produce
good results for simple and complex queries. The accuracy
of the system depends on the complexity of the database.
This system will show that the voice-based user interface is
an effective means of querying and fetching data from the
stored database.
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1. INTRODUCTION

Speech recognition has become an essential part of systems
with the fast growing technology. These interactive applications
should be able to process the spoken language queries. Natural
Language Processing is the field of study that focuses on the
interactions between human language and computers. It sits at
the intersection of computer science, artificial intelligence and
computational intelligence. The spoken query undergoes many
steps to arrive at the final results.

Recent advances in voice-based interfaces, like Apple’s Siri,
Google assistant, when used with database systems, voice-
based interfaces provide an effective way to query and fetch
data. A major advantage over classical query interfaces or even

touch-based visual interfaces is that voice-based interfaces are
completely hands-free.

II. LITERATURE SURVEY

Kumar et al. [6] proposed system which uses the knowledge of
underlying database and generate lex file automatically, which
will be used while tokenizing the words involved in English
text query and since lex file contains underlying database
information like column and table names. So, automatic
generation of lex file helps in making the system database
independent. In first phase of this work, speech is converted
into text [15]. Second phase analyses the text whether it is
syntactically correct or not based on grammar for valid queries.
In third phase text [9-14] is mapped into an intermediate query
using lexer, parser and syntax directed translation. The fourth
phase extracts the SELECT clause and WHERE clause from
the intermediate query. Fifth phase finds all the required tables
to form the FROM clause and thus SQL query is formed. In
sixth phase formulated SQL query is fired to database and result
is obtained. This System has been checked for single tables and
multiple tables and gives correct result if the input query is
syntactically consistent with the Syntactic Rules.

Salma Jamoussi et al. [7] proposed statistical approach which
constitutes the most used method for resolving the speech
understanding problem. For this, they use a Bayesian network
for unsupervised classification, called Auto Class and it expose
three methods for the vector representation of words, these
representations aim to help the Bayesian network to build up
efficient concepts. The method is tested on two applications data
and we compare the Bayesian network performances with those
obtained by the Kohonen maps and the K-means algorithm
and describe the last stage of understanding process, in which
it label the user requests and we generate the associated SQL
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queries, which uses a speech recognition system to be able to
treat sentences given in their signal forms. The system takes
either speech or text as the query input.

Blunschi et al. [8] proposed SODA. Search Over Data
warehouse enables a Google-like search experience for data
warehouses by taking keyword queries of business users and
automatically generating executable SQL. The key idea is to
use a graph pattern matching algorithm that uses the metadata
model of the data warehouse. The key idea of SODA is to use
a graph pattern matching algorithm to generate SQL based on
simple key words. The experiments with both synthetic data
as well as with a large data warehouse of a global player in the
financial services industry show that the generated queries have
high precision and recall compared to the manually written gold
standard queries. As part of their future work they will evaluate
the impacts of using DBpedia for matching keyword queries
against various synonyms found in classification. Since the
use of DBpedia will naturally increase the number of possible
query results- the query complexity. Furthermore, the current
GUI of SODA could be extended in several ways to engage the
user in selecting and ranking the different results

Hendrix [4] proposed a system which was called LIFER /
LADDER in 1978 which was one of the first good database
NLP systems. It was designed as a natural language interface to
a database of information about US Navy ships. This system, as
described in a paper by Hendrix, used a semantic grammar to
parse questions and query a distributed database. The LIFER /
LADDER system could only support simple one-table queries
or multiple table queries with easy join conditions.

Nguyen Tuan Dang [5] proposed QUESTION-ANSWERING
SYSTEM in 2009, which is integrated with a search system
for e-Books in the library. Users can use simple English
questions for searching the library with information about
the needed e-Books, such as title, author, language, category
and publisher. In this research project, the main focus is on
fundamental problems in the natural language query processing
like, approaches of syntax analysis and syntax representation,
semantic representation, transformation rules for syntax
structure of semantic structure. These fundamental problems
are handled in this work.

III. SystEM DESIGN

The system accepts the spoken query as its input and it is sent to
speech recognition engine, the output of that phase will be the
input text query which is in the mixed format. The correct input
query is extracted and further sent to tokenisation. Tokenisation
is the method of splitting the sentence into individual words

and storing it in the list. Unwanted tokens are removed after
storing it in the list. The tokens are mapped with the pre stored
synonym database which contains the words with its synonyms.
The refined text is then sent to text translator. Text translator
contains clause extractor and mapper. Through which an
intermediate query is being generated and tokens are mapped
with the table name and attribute. The result of this phase is
the SQL query. This SQL query is operated on the database and
correct results is being displayed on the interface. The SQL
query will be displayed on to the command prompt.

The proposed model is composed of two modules, which
allows user to communicate with the system. The primary
module that is typically used whenever a user starts a new
conversation with the system is the query module. The input for
this module is called a query request. Basic Query Requests: In
its current version, the system supports simple non-aggregation
and aggregation query requests using one of the aggregation
types (COUNT, SUM, AVG, MAX and MIN). In the current
version of the system, basic query request can only contain
one result column but allows multiple where clauses, and also
multiple group-by columns. It is more convenient to the user
when using a voice-based interface where results are displayed
on the screen based on the speech request.

The most basic query request is of the following form:
Get the {column}(s) of {table}(s)?
What is the {aggregation} {column}(s) of {table}(s) ?

Here, {column}(s) {table}(s) are elements of the database
schema, while {aggregation} refers to one of the spoken
variants of the standard aggregation functions: i.e., “total”,
“average”, “minimum”, and “maximum”.

In the following, we consider how where and group-by clauses
can be formulated in a query request.

Multiple where Clauses: Where clauses can be added to a basic
query request by appending:

Where, {table}(s) {column}(s) {Comparator} {value}?

Here, {column}(s) and {table}(s) refer to clements of the
database schema, while {Comparator} and {value} refer to the
comparison operator “is”, “is equal to”, “is greater than”, “is
less than”, etc., and the value to compare the column against,
respectively. When referring to a column the {table}(s) phrase
is optional in all query requests. For example, two equivalent

query requests that use a simple where clause is:

Get title of course registered by the student whose name is
Shravan.

In the system, multiple where clauses are also supported. Inner
join operation takes place. The primary and foreign keys are
compared to remove the redundant bits and correct result is
being obtained.
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Fig. 1: Architecture of the Proposed Work

Having Clauses: Having clauses can be added to a query with
the comparator operators and multiple tables are involved in
the operation.

For example,

Get names of student having course credits greater than 3.
Like Clauses: Like clauses are also implemented. For example:
Get title of course where teacher is like Hegde.

IV. ALGORITHM

e Step 1. Accept the input from the user in the form of
speech.

e Step 2. The speech is converted into text by using speech
recognition engine.

e Step 3. The correct form of the statement is saved and
other statements are discarded.

e Step 4. Divide the input query and store it in a list, i.e.
tokenising the input query statement.

e Step 5. Remove the unnecessary token from the list like,
the, an, etc.

e Step 6. Map the tokens with the table name and attributes
of the database.

e Step 7. Now find the tables which will contain the pair of
((attribute which do not belong to the table in the query),
(other attributes present in the table in the query)).

e Step 8. For a natural join, find out the common attribute
and form the inner query. Then form the outer query
according to the different conditions. Merge both of them
and generate the final query.

e Step 9. For a simple query, generate the final query by
checking all conditions.

e Step 10. Obtain the conditions of the where clause and
other clause such as comparators, aggregate function and
relational operators, add these to the final query.

e Step 11. Print the final query on command prompt and
display results on UI.

V. REsuLTs AND DiscussioN

The results are drawn based on the query execution rate. The
system is been tested on a college database containing 2, 3, 4
tables. The interface is the voice based interface which allow
user to start speaking after a click on the button and ‘done’ is
the word to end the speech. The results are displayed on the Ul
and the query is displayed on the command prompt.

The system is tested for 3 different database varying from 2 to
4 tables.

The efficiency of the system reduces as the number of tables
increases.

The following types of queries are tested and results are being
listed:

e Type 1 - Simple query operation.

e Type 2 - Join operation with no condition.

e Type 3 - Join operation with multiple conditions.

e Type 4 - Join operation with comparators.

e Type 5 - Having and like clauses.

e Type 6 - Multiple Join with multiple where conditions.

The Table I gives the results of the college database containing
2 tables.
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TaBLE I: ErriciENcY TABLE WITH 2 TABLES

Types of | No. of Queries No. of Success
Query Tested Correct Results | Percentage
Type 1 25 25 100 %
Type 2 25 25 100 %
Type 3 25 24 96 %
Type 4 25 24 96 %
Type 5 25 24 96 %
Type 6 - - -

The Table II gives the results of the college database containing
3 tables.
TaBLE II: EFriciENCY TABLE WITH 3 TABLES

Types of | No. of Queries | No. of Correct Success
Query Tested Results Percentage
Type 1 25 25 100 %
Type 2 25 23 92 %
Type 3 25 22 88 %
Type 4 25 24 96 %
Type 5 25 23 92%
Type 6 25 21 84%

The Table III gives the results of the college database containing
4 tables.
TaBLE III: EFrICIENCY TABLE WITH 4 TABLES
Types of No. of No. of Success
Query Queries Tested | Correct Percentage
Results
Type 1 25 25 100 %
Type 2 25 22 88 %
Type 3 25 22 88 %
Type 4 25 23 92 %
Type 5 25 23 92%
Type 6 25 20 80%

The failure occurred because of the incorrect pronunciation of
attribute names. In this case a message will be printed on the
command prompt saying the keyword cannot match with the
attribute.

We make the analysis of simple query between the existing
system and our system with respect to simple queries.

M This system

Efficiency
I
&
|

Method

Fig. 2: Graph for Different Methods (Simple Query)

In our method we have used the voice based interface to help
all kind of users and allow them to access data. User doesn’t
need to know the detailed structure of database; we find tables
with the help of attributes specified in the query. System has
been checked for single tables and multiple tables and it gives
correct result if the input speech query is correctly pronounced
and the attributes are mapped with the database. System is also
database independent i.e. it can be configured automatically for
different databases.

Areas of improvement can be working on improving the
grammar in order to ensure that even the more general query
is being executed. Further we can work on DML like insertion,
deletion of tables and attributes and DDL like create, alter of
tables.
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