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Complex Question Analysis in Voice Commands
Using Generate SQL for Database Searching
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2 Department of Data Science, Faculty of Information Technology and Data Science, Universitas Sebelas Maret, Surakarta, Indonesia

ABSTRACT

The definition of a complex question is a long sentence with many focal points that may have many answers, involve
many entities, or use non-standard linguistic constructs. Complex questions can be obtained from voice commands.
It will help some people with blindness or visual impairments. Voice commands have become a mandatory feature
of applications, including the basic one to access databases. In this work, the Generate Structured Query Language
Configuration (GSC) approach was developed to answer complex questions in the Indonesian language. The non-learning
approach was chosen as the learning process needs costly computation and is inappropriate for low-resource languages.
GSC can be plugged into any database system without any learning process and is implemented on Android devices. GSC
succeeded in generating about 93.33% of all the questions. An accuracy of 80.01% was achieved based on experiments
with 196 questions submitted to the Mondial database. The accuracy of the truth in the 114-question experiment using
the IMDB database was 78.07%. The fundamental framework of GSC does not have a very high score but is still promising.
Indeed, this work must be elaborated on shortly by adding a few methods to handle some limitations.

Keywords: Assistive technology, Complex query, Database, SQL, Voice question answering

Introduction

Almost all activities that require visual interaction
are challenging for people with vision impairments,
including accessing web-based systems that typically
rely on screen and keyboard input. Unlike search en-
gines, searching for data in databases requires struc-
tured input, which can be particularly challenging
for people with Visual Impairment (VI). Therefore,
enabling database access through voice commands
can be beneficial for people with vision impairments.
Previous work has emphasized that technologies in-
corporating electronic information must consider the
needs of people with vision impairments’ and all
users of computer systems.? One everyday activity
that remains challenging is database searching, which
is commonly performed in universities and other
organizations. In this context, questions or search

inputs can be formulated as voice commands to im-
prove accessibility. Voice-based questions are often
expressed as long sentences.>* Some applications,
such as search engines, have enhanced their features
with voice commands, which are especially helpful
for people with vision impairments.

This work presents its findings in Indonesian
because the proposed approach addresses specific
grammatical issues of the language. Complex ques-
tions in the Indonesian language differ from those
in other languages. A single question may have one
primary focus among multiple possible focuses, may
produce multiple answers, and may involve multiple
entities. >® Questions can employ non-standard lan-
guage structures or slang. Indonesian slang can relate
to syntax or word order, and this work focuses on
the latter. To express a question, complex word order
can be produced in multiple ways. For example, the
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question “Negara apakah di Benua Asia yang memiliki
luas kurang dari seratus ribu kilometer persegi?” (Which
country on the Asian continent has an area of less
than one hundred thousand square kilometers?) can
also be expressed as “Negara yang di Asia yang luasnya
di bawah seratus ribu kilometer, apa ya?” (A country
in Asia with an area below one hundred thousand
square kilometers, what is that?). These examples il-
lustrate complex questions that involve relationships
between substances or events and require in-depth
subject knowledge.”® From a database perspective,
complex questions can be answered using structured
data through complex Structured Query Language
(SQL) queries. Such queries typically involve multiple
keywords, such as SELECT, JOIN, WHERE, AND, and
OR, which allow relationships across two or more
tables. However, using complex SQL is not accessible
to everyone. %10

Several studies have
question-and-answer (QA) systems in practice.
These studies describe a QA framework consisting
of three components, one of which is the Address
Analyzer. In this component, a rule-based framework
processes address terms such as “what,” “who,”
“where,” and “how much,” and generates answers
based on predefined word patterns. Yeo'® proposed
a machine learning approach to search structured
health data using natural language input. In this
work, complex questions are decomposed into
simple factoid sub-queries, whose answers are then
used as input for pattern learning and prediction.
Machine learning is effective for analyzing complex
questions'“'> and for enhancing Natural Language
Interfaces to Databases (NLIDB), enabling systems
to adapt to new conditions. Other studies have
successfully converted natural language into
SQL through pattern matching and semantic
matching.'®!'” In these approaches, SQL queries
are generated using predefined rules and data
dictionaries. The information lexicon contains
semantic descriptions of attributes and relationships.
The process typically involves tokenization, removal
of unnecessary words, element classification, and
query construction.

Question Answering System (QAS) classification'®
provides a foundation for further research and devel-
opment, including machine learning-based, seman-
tic knowledge-based, ontology-based, and pattern-
matching approaches. Some languages are better
supported than others, depending on the maturity
and availability of resources. Several studies on In-
donesian QAS'%?° have developed open-domain QA
frameworks capable of handling both factoid and
non-factoid questions using monolingual approaches
such as machine learning, named entity recogni-
tion, pattern matching, and semantic analysis. Fac-

investigated Indonesian
11,12
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toid questions require precise answers (e.g., “who,”
“where,” “when”), whereas non-factoid questions
require descriptive or narrative answers, often associ-
ated with “how” and “why.” Indonesian QA for non-
factoid questions has applied tokenization, stop-word
removal, and stemming, showing that non-stem key-
words produce better accuracy than stem-based key-
words. Other approaches have employed hyponym
relations?’??> and keyword extraction to translate
queries. These integrated methods handle complex
queries using antonym relations and narrower con-
cepts, achieving results comparable to those of com-
plex SQL queries. Additional efforts have focused on
answering spoken questions, ** including the develop-
ment of various tools and APIs. ?* One study proposed
using natural language to query databases directly. %°

Comparative studies have analyzed the advantages
and disadvantages of natural language approaches
for database interaction, including pattern matching,
syntax parsing, intermediate query generation,
ontologies, and machine learning.?®?’ In these
approaches, complex questions are decomposed
into simpler sub-queries, and the resulting answers
are used for pattern training and prediction. The
semantic metadata of databases is often used to build
dictionaries. Other approaches have applied natural
language mapping and machine learning to handle
complex questions. 2

This work contributes by presenting DSearch,
an Android-based system for querying structured
databases using complex Indonesian voice com-
mands. It further contributes an analysis of the
linguistic characteristics of complex Indonesian spo-
ken questions and their implications for database
searching. A rule-based Generate SQL Configuration
(GSC) approach is proposed to transform natural
language queries into executable complex SQL. The
proposed system improves database accessibility, par-
ticularly for users with vision impairments. Finally,
this work contributes a foundational framework for
future NLIDB systems that can be extended with more
advanced techniques.

Materials and methods

Natural language to SQL (NL2SQL) is a concept
that aims to translate a natural language query or
question into Structured Query Language (SQL).'°
Meanwhile, the details of the method can be varied.
As each language has a different grammar for
complex questions, low-resource languages like the
Indonesian language cannot; this first work utilizes
the simple approach that considers the rule-based
approach. The approach’s main idea is to obtain the
SQL template from a natural language query from
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Fig. 1. The system architecture of DSearch.

a voice command. SQL is a matching process based
on rules. As the rules are strict and there is a slight
variation, the approach will elaborate on the rules
to obtain the goal by implementing algorithms. This
work develops an Android application using the Java
programming language and utilizes existing tools.
Fig. 1 shows the system’s flow from the beginning
of answering complex questions through voice
commands to the formation of answers.

The whole process is implemented using several
algorithms. An important algorithm is to build the
configuration of the table, which will be shown here
and described in the flow in Fig. 2. The input is
a complex question on an Android device in the
form of voice commands about things in Mondial
and IMDB. An example of asking with Voice Com-
mand (in the Indonesian language) is: “Negara apa ya
yang benuanya Asia dan luas negaranya lebih besar dari
1919440-kilometer persegi?” (What country is located
on the continent of Asia, and the area of the country is
more significant than 1919440 square kilometers?).
Questions are in the form of voice commands, then
converted into text. This step implements tokeniza-
tion, including lemmatization and POS Tagging. The
result will be used to fill the rule in the next step.
Table 1 shows an example result of POS Tagging.
An example of the outcome of Converting Voice
Commands to Text can be seen in Fig. 3. Fig. 2 is
implemented in the Algorithm Building Configuration
Table —an example of the obtained generated SQL
from the configuration table, as shown in Table 2.

Algorithm Building Configuration Table, in brief, is
explained as follows:

1) Find a Table. Find candidate tables in the token
list based on POS tags that can detect table names
by referring to Table 1. These candidate tables are
compared with tables in the database using text

Table 1. Example of tokeniza-
tion results and POS tagging.

Token POS Tag
Negara NNO
apa PRI
ya INT
yang PRR
benua NNO
nya PRK
Asia NNP
dan CCN
luas ADJ
negara NNO
nya PRK
lebih ADV
besar ADJ
dari PPO
1919440 NUM
km? NUM

similarity to get the most similar table. If the table
is found, add it to the configuration table on a new
row and go to step (2). If it is not found, then the
token is not a table.

2) Find Columns. Find candidate columns in the
token list based on POS tags that can detect
column names by referring to Table 1. These
candidate columns are compared with columns in
the database using text similarity to get the most
similar columns. Column candidates can be in
front of or behind the table token. If the column
is found, add it to the configuration table in line
with the step (1) table. If it is not found, the token
is not a column, so continue with step (3).

3) Find an Operator. Find operator candidates in the
token list based on POS tags capable of detecting
operators by referring to Table 1. Operator candi-
dates are behind the table token. If the operator
is found, add it to the configuration table in line
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Table 2. The example of obtained configuration table (in Indonesian language).

Code Table Column Operator Value Type
negaral (countryl) negara (country) nama (name) SELECT
benual (continentl) benua (continent) nama (name) Asia WHERE
negaral (countryl) negara (country) luas (wide) > 1919440 WHERE
negaral (countryl) negara (country) kode (code) JOIN
meliputil (consistl) meliputi (consist) negara (country) JOIN
meliputil (consistl)  meliputi (consist)  benua (continent) JOIN
benual (continentl) benua (continent) nama (name) JOIN

with the step (1) table. If it is not found, the token
is not an operator and continues with step (4).

4) Find a value. Find candidate values in the token
list based on POS tags that can detect values by
referring to Table 1. Candidate values are behind
the table token. If the value is found, add it to the
configuration table in line with the step (1) table.

5) Repeat steps (1), (2), (3), and (4). Repeat steps
(1), (2), (3), and (4), and place them on a new
line until all tokens have been analyzed.

6) Find Implicit Values and Tables. If there is a
value for which the table cannot be found, search
for the entity (table) using the entity analyzer
from the TextRazor API Because the TextRazor
API cannot handle Indonesian, questions must be
converted into English using the Google Translate
API. Add the table and value to the configuration
table as a new row if they are found.

7) Find Relationships for Each Table. Find related
tables and columns using SQL based on the
relationships formed in the database in the
form of Primary Keys, Foreign Keys, and Table
Reference relationships. Then, add them to the
configuration table as a new row.

8) Add Unfilled Columns. If there is a row in the
configuration table whose columns have yet to
be filled in, check whether there are tables in the
database with the same table and column names
using text similarity. Hence, it will get the most
similar columns. If there are any, then fill in the
configuration table with those columns. If none
are found, fill in the configuration table with a
NAME column.

9) Correct or fill in the unfilled operators. If an
operator is in the configuration table as a word,
change it to an operator symbol based on a
specific rule. If a row has a value and does not
have an operator, fill in the operator with the
default operator as the equal symbol (=).

10) Add Code. Add Code to the configuration table
as a table name plus a unique number in the
corresponding row.

11) Add Type. Add the Type to the configuration
table with the following conditions: a) SELECT is

the first row of the configuration table. b) WHERE
is a row in the configuration table that has codes,
tables, columns, operators, and values. ¢) JOIN
is a row in the configuration table with Code,
tables, and columns.

12) Improve Values. If a value in the configuration
table does not exist in the database, look for
the closest value among all the values using text
similarity.

After the configuration table is obtained, it will
generate SQL. Generally, the process is to manage
each column in the configuration table using the SQL
value. Table 3 is the template that is preserved.

SELECT DISTINCT negaral.nama

FROM negaral

INNER JOIN meliputil ON
negaral.kode=meliputil.negara INNER JOIN benual
ON meliputil.benua=benual.nama

WHERE benual.nama= "Asia" OR benual.nama
LIKE “Asia” AND negaral.luas > 1919440

After generating SQL, the next step is to submit
the query to the database. Example Search results
for the input question are India, Kazakhstan, Russia,
Saudi Arabia, China, and Australia. Generating SQL
is used to obtain the table configuration. After the
results are found, they are displayed on the Android
device, as shown in Fig. 3. Australia is one of the
answers, even though we know it is not a country on
the Asian continent. According to the database, 10%
of Australia’s territory is on the Asian continent. The
Mondial database’s schema makes Australia available
as an answer as well.

Results and discussion

The experiment is conducted in two steps: (i) the
evaluation of the technical aspects of the system and
(ii) the evaluation of the prototype by the VI users.
The first experiment aims to measure the accuracy of
the proposed approach. Meanwhile, the second exper-
iment aims to get feedback from VI users. In the first
experiment, Table 4 shows examples of test scenarios
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Algorithm: Building Configuration Table

Input: token of question (t), entity in question (e)
Output: configuration table (ct)
Step:
Begin
i <0, k<0
for each t do
if isTableOrColumn(t[i] then
ct <«findSimilarWordInTable(t[i])
if ct NOT NULL then
insertToConfigurationTable(ct, k, 1)
if ct[k][1] then
if isRelatedColumn(i-1,i,t) then
insertToConfigurationTable(t[i-1], k, 2)
j <t+1
if k NOT O then
if < sizeOf(t) AND NOT isPreposition(t[j]) AND NOT isTableOrColumn(t[jl)
AND isTable(t[j]) then
if sRelatedColumn(t[j],t[i] AND NOT isSet(ct[k][4])) then
insertToConfigurationTable(t[j],k,2)
if NOT isSet(ct[k][3]) AND isOperator(t[j]) then
insertToConfigurationTable(t[j],k,3)
if NOT isSet(ct[k][4]) then
if j<sizeOf(t) then
if isTableOrColums(t[j]) AND NOT isTable(t[j]) OR isValue(t[j]) then
if sizeOf (word) NOT O then
if t[j-1] [postagl!=t[j] OR t[j] [postag]=NUM then
word<—word+t [j]
j «<j+1
if word NOT ’’ ’’ then
insertToConfigurationTable (word,k,4)
k <k+1l, i «j+1
if isSet(e) then
for each e do
for type € e do
type<—stringToLower (type)
if isTable(type) then
index < finding index € ct
if index > then
if NOT isSet(ct([index][4])) then
insertToConfigurationTable(e, index, 4)
index <« sizeOf (configurations)
insertToConfigurationTable(type,index,1)
insertToConfigurationTable(type,index,4)
for config at € ct do
Input column 1 at config to array ct
ct <findunique row at ct
i <0, j <0
if i < sizeOf(ct) then
if j < sizeOf(ct) then
relationTable <« find relationship ct i to ct j
k <1
if k< sizeOf(relationshipTable)/2 then
index <« sizeOf(ct)
insertToConfigurationTable(reationshipTable[ct k],index,1)
insertToConfigurationTable(relationshipTable[column k],index,2)
k «<k+1, j <j+1
i o<itl, j <i+l
for config € ct do
insertToConfigurationTable (generateCode(ct[i] [1]),1i,0)
if NOT isSet(ct[i][2]) AND (i=0 OR isSet(ct[i][4])) then
insertToConfigurationTable(generateColumn(ct[i] [1],i,2))
if isSetconfigurationTable[il[4] then
insertToConfigurationTable(generateOperator (isSet (ct[i][3]),ct[i], [3]:null),i,3)
value < findSimilarWordInValue(configurationTablel[i] [4])
if value NOT null then
insertToConfigurationTable(value,i,4)
insertToConfigurationTable(generateType(i,ct[i]),i,5)
End
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Fig. 3. The running step (a). Input the voice question (in Indonesian language), (b) the result of converting it into text, and an example of
displaying and reading answers in DSearch.

Table 3. The template SQL for string and number answers.

Template 1 Template 2

SELECT DISTINCT kode(1).kolom(1) SELECT DISTINCT kode(1).kolom(1)
FROM tabel(1) kode(1) FROM tabel(1) kode(1)

INNER JOIN tabel(N + 1) kode(N +1) INNER JOIN tabel(N + 1) kode(N+1)

ON kode(N).kolom(N)=kode(N + 1).kolom(N + 1)... ON kode(N).kolom(N)=kode(N + 1).kolom(N + 1)...
WHERE kode(N).kolom(N)operator(N)nilai(N) OR WHERE kode(N).kolom(N)operator(N)nilai(N) AND..
kode(N).kolom(N) LIKE “nilai(N)”) AND..

that run concurrently and how conditions from pre-  (32). The experiment starts with analyzing complex
vious test processes affect subsequent test processes.  questions and ends with evaluating the correctness
It combines each step’s success (S) or failure (F). of the answers. Experiments are performed using two
The experiment resulted in trial statuses (1) through datasets, Mondial and IMDB. Table 5 also shows the
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Table 4. Example of the experiment scenario. There are 32 scenarios where the combination succeeded (S) or failed (F) for five features.

NoCode Complex Question Analysis Generate SQL SQL Execution on Database Answer Appearance Evaluation
1 S S S S S
7 F S F F S
17 F S S S S
23 F S F F S
32 F F F F F

Table 5. Write the table title here.
No Database

No Question  Total Question

1 Mondial 54 212
2 IMDB 32 121

number and the total number of questions. The entire
number of questions shows that the same address may
contain different expressions. A significant number of
NoCode values are codes 1, 4, 8, 17, 18, 20, and 24.

Table 6 shows some of the results of the
experiments performed. The same question code
indicates that the questions have the same focus but
are in a different order. From Table 6, the first five
questions (on the Mondial dataset) are the same.
Therefore, this work considers that voice questions
can vary in word choices and style, either formal
or non-formal. One question, but in multiple forms
of voice questions. The same condition is shown
in the rest of the questions (on the IMDB dataset).
The questions "film yang ada di Indonesia" (films in
Indonesia) and "Tolong carikan daftar film apa aja
yang tayang di Indonesia" (please find a list of films
showing in Indonesia) have the same meaning. This
work can handle this challenge.

The results and discussion should be written as
clearly and as detailed as possible. Authors may sep-
arate or merge the results with the discussion.

The experiment results in Table 7 show that
out of 212 questions on the Mondial data, 196
(92.45%) were answered, and 114 (94.21%) of
the 121 questions on the IMDB data. It indicates
that almost all questions have been answered. Other
questions could have been improved in the generation
process. Therefore, the average for generating SQL
is 93.33%. Meanwhile, the accuracy of each data
point reached 80.10% and 78.07% on Mondial and
IMDB, respectively. The following is a summary of
the limitations of GSC:

(i) Text similarity cannot find data that is similar
between data in Indonesian and English, or the
data does not exist in the database,

(i) The table (entity) in the question is far from the
column, operator, and value. It happens if the
order of words in a question is unique,

(iii) The table in the database does not have a default
column name that is the same as the table
name or does not have a column name that is
needed,

(iv) Incorrect POS tagging. It happens and influences
the wrong step after preprocessing.

(v) Errors in sorting relations between tables, causing
the JOIN order to be reversed in SQL.

(vi) There are multiple interpretations of an
entity. Example (in the Indonesian language):
"Negara mana yang memiliki Laut Jawa" (Which
country owns the Java Sea). The Java Sea
can be considered the Java Sea and the Java
Island.

In the second experiment, there were ten VI
respondents to test the application prototype. The
small number of respondents is due to only a few
agreeing to test the application. Moreover, the
VI community has a small number (less than 20)
of members. The measure is related to a quality
measurement that provides four classes, with values
1 to 4 (a higher value means better quality). Table 8
shows the details of the result. Respondents input the
voice question, which differs from the questions in the
first experiment but is in the same domain. The result
based on respondents’ opinions can be narrated as the
prototype of the proposed approach being valuable
and easy to use. However, the respondents expect
better results from their questions. Respondents also
agree that the prototype has a fast duration from
the time the input voice question is given until the
time they get the answer. From all the results of the
experiments, it can be concluded that this approach
is promising for use in assisting VI people. The other
plus point of this work is that GSC is plugged into any
database system. However, a few aspects could be
improved, such as combining grammar-based rules
with a machine-learning-based approach that can
handle various scenarios. The work should conduct
experiments on more databases to measure the
robustness of this approach. Additionally, as a promi-
nent work in the Indonesian language, this work
does not compare itself with other works, and it also
highlights crucial notes that should be addressed in
future work.
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Table 6. Example of obtained results from a similar question, the same focus but a different expression.

NoCode Voice Question (in Indonesian Language) Obtained SQL

1 Apa nama danau di Asia yang punya luas SELECT DISTINCT danaul.nama FROM danau danaul INNER JOIN
Danau lebih besar dari 3000 kilo (What is the  geo danau geo danaul ON danaul.nama=geo_danaul.danau INNER JOIN
name of a lake in Asia that has a lake area negara negaral ON geo_danaul.negara=negaral.kode INNER JOIN meliputi
greater than 3000 kilos?) meliputil ON negaral.kode=meliputil.negara INNER JOIN benua benual ON

meliputil.benua=benual.nama WHERE danaul.luas> 3000 AND
(benual.nama="Asia" OR benual.nama LIKE ’%Asia%’)

1 Danau apa sih di Asia yang luas Danau nya SELECT DISTINCT danaul.nama FROM danau danaul INNER JOIN
lebih dari 2000 km2 (What Lake in Asia hasa  geo_danau geo_danaul ON danaul.nama=geo_danaul.danau INNER JOIN
lake area of more than 2000 km2?) negara negaral ON geo_danaul.negara=negaral.kode INNER JOIN meliputi

meliputil ON negaral.kode=meliputil.negara INNER JOIN benua benual ON
meliputil.benua=benual.nama WHERE danaul.luas>2000 AND
(benual.nama="Asia" OR benual.nama LIKE "%Asia%")

1 Danau apa ya di Asia yang luas Danau nya SELECT DISTINCT danaul.nama FROM danau danaul INNER JOIN
lebih besar dari 10000 (What Lake in Asia is geo_danau geo_danaul ON danaul.nama=geo danaul.danau INNER JOIN
bigger than 10,000 lakes?) negara negaral ON geo_danaul.negara=negaral.kode INNER JOIN meliputi

meliputil ON negaral.kode=meliputil.negara INNER JOIN benua benual ON
meliputil.benua=benual.nama WHERE danaul.luas>10000 AND
(benual.nama="Asia" OR benual.nama LIKE ’%Asia%’)

1 Sebutkan Danau apa aja yang ada di Asia tapi SELECT DISTINCT danaul.nama FROM danau danaul INNER JOIN
luas Danau nya lebih besar dari 6000 (Name geo_danau geo_danaul ON danaul.nama=geo danaul.danau INNER JOIN
any lake in Asia but the area of the lake is negara negaral ON geo_danaul.negara=negaral.kode INNER JOIN meliputi
greater than 6000) meliputil ON negaral.kode=meliputil.negara INNER JOIN benua benual ON

meliputil.benua=benual.nama WHERE danaul.luas>6000 AND
(benual.nama="Asia" OR benual.nama LIKE "%Asia%)’

1 Danau apa ya yang ada di Eropa tapi luas SELECT DISTINCT danaul.nama FROM danau danaul INNER JOIN
danaunya lebih dari 2000 km2 (What lakes geo_danau geo_danaul ON danaul.nama=geo_danaul.danau INNER JOIN
are there in Europe, but the lake area is negara negaral ON geo_danaul.negara=negaral.kode INNER JOIN meliputi
more than 2000 km2) meliputil ON negaral.kode=meliputil.negara INNER JOIN benua benual ON

meliputil.benua=benual.nama WHERE danaul.luas>2000 AND
(benual.nama="European" OR benual.nama LIKE %European%"’)

1 Beritahu saya film apa aja sih yang ada di SELECT DISTINCT film1.film FROM film film1 INNER JOIN negara negaral
India (tell me what films are there in India) ON film1.idfillm=negaral.idfilmn WHERE (negaral.negara="India" OR

negaral.negara LIKE "%India%’)

1 Film apakah yang ada di Kanada (What SELECT DISTINCT film1.film FROM film film1 INNER JOIN negara negaral
movies are in Canada) ON film1.idfilm=negaral.idfilm WHERE (negaral.negara="Canada" OR

negaral.negara LIKE "%Canada%’)

4 Ada film apa aja sih di Malaysia (what films SELECT DISTINCT film1.film FROM film film1 INNER JOIN negara negaral
are there in Malaysia?) ON film1.idfilm=negaral.idfilm WHERE (negaral.negara="Malay" OR

negaral.negara LIKE "%Malay%’)

4 Film yang ada di Indonesia (films in SELECT DISTINCT film1.film FROM film film1 INNER JOIN negara negaral
Indonesia) ON film1.idfilm=negaral.idfilm WHERE (negaral.negara="Indonesian" OR

negaral.negara LIKE "%Indonesian%’)

4 Tolong carikan daftar film apa aja yang tayang ~ SELECT DISTINCT film1.film FROM film film1 INNER JOIN negara negaral
di Indonesia (Please find a list of films ON film1.idfilm=negaral.idfilm WHERE (negaral.negara="Indonesian" OR
showing in Indonesia) negaral.negara LIKE ’%Indonesian%’)

4 Tolong carikan daftar film apa aja yang terbit SELECT DISTINCT film1.film FROM film film1 INNER JOIN negara negaral

di Indonesia (Please find a list of films
published in Indonesia)

ON film1.idfilm=negaral.idfilm WHERE (negaral.negara="Indonesian" OR
negaral.negara LIKE ’%Indonesian%’)

Table 7. The results of prototype’s evaluation.

Table 8. The result of respondent’s evaluation.

No Database (no of question) S

1 Mondial (196)
2 IMDB (114)

157 (80,10%)
89(78,07%)

39 (19,90%)
25 (21,93%)

Conclusion

This work has enabled the analysis of complex ques-
tions as input for structured data searches using voice
commands with the Generate SQL Configuration ap-

Measurement Scorel Score2 Score3  Score 4
Helpful 0% 0% 0% 100%
Easy to use 0% 0% 305 70%
Satisfy 0% 10% 40% 50%
Speed 0% 0% 30% 70%

proach. The idea is implemented in an Android-based
application named DSearch. The question analysis
process is carried out by creating a configuration
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table based on the discovery rules of the database
query component in the question. By asking 196
complex questions for the Mondial Database and
114 questions for the IMDB Database, an accuracy
of 80.10% was obtained for the Mondial Database
and 78.07% for the IMDB Database. Several of these
questions are developments from the initial questions
made in other forms, such as by changing the order of
words, sentences, or language. Future investigations
are anticipated to enable the preparation of complex
questions with the address center, either within the
center or at the end of a sentence, in the form of
Indonesian voice commands. The approach can
discover proportional words, discover inquiry
components, and build queries using machine
learning. Expansion, moreover, creates more varieties
of inquiries to handle a greater number of questions.
Respondents’ feedback returns to the conclusion
that the prototype of the proposed approach is
helpful and promising in assisting people with vision
impairments. Future work will focus on improving
the method to handle a broader range of query
intentions by utilizing scalable machine learning
methods or a combination of rule-based and machine
learning models. This future work aims to overcome
the limitations of the current work.
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