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Abstract: This paper is the study of various Natural Language Query Interfaces in various application domains such healthcare,
web mining, tax, data warehouse, industrial applications, spatial domains, Academic domain and business etc. This paper focuses
on the various application domain areas of NLP in which Natural Language Query Interface is used to interact with users and
various databases required in many applications domains. To retrieve information from database, we need Natural Language query
interface so that any local user with his native language can query the database through interface.
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1. Introduction

At present, Natural Language Query Interface is implemented in many application domains like clinical databases, military
databases, bank databases, biological databases, spatial databases, regional databases, domain-independent databases and various
businesses etc. It is the need of the hour to access or to collect various information in different domain areas and get the desired
result. The idea of using natural language instead of using Structured Query Language (SQL) has promoted to a new type of
processing method called Natural Language Interface to Database systems (NLIDB) which is a one step next to the development of
intelligent database systems which enhance the users for easy querying. The importance of querying and retrieving information
with the help of Natural language Query Interface(NLQI) is increased nowadays.

2. Goal of Natural language Interface

The main goal of Natural Language Interface (NLI) is to provide proper responses to user requests These requests may ask the
interface for information or they may ask for actions to be performed. The interface may issue several responses to a single request.
It may return the number of lines of information as a response. Another goal is domain coverage. In general, the recent craze is the
creation of an interface that provides communication with respect to a large number of datasets, domain areas, and possible actions.
Another aspect of NLI is easy to use. An Interface should accept unlimited natural language input and it should display interactivity
for clarity and for other purposes. One important aspect of NLI is to handle complex queries.

3. Purpose & Need of Natural Language Interface to Databases

Many of these implementations follow the approaches like Dialogue, Corpus, Menu based and lexical analysis and other some sort
of parsers. These approaches could be classified into four categories:

. Pattern Matching: Many of the system’s trust is on pattern matching to directly map the user input to the database.
Pattern matching systems are easy to implement but have critical limitations.

The main advantage of this system is it’s simplicity. Example ELIZA system was programmed Mr. Joseph Weizenbaum in nearly
from 1964 to 1966

. Syntax based: In this system, the users queries are parsed. The resulting parsed tree is directly mapped to an expression
in some database query language. The Syntax-based system uses Grammars and converts parsed trees into SQL queries.

. Semantic Grammars: Semantic Grammar uses syntactic and semantic processing. This approach provides a way to assign
a name to a certain node in the tree which results in less ambiguity.

. Intermediate Representation Language (IRL) Systems: Many difficulties are found in previous approaches of
translating parsed trees into structured database query languages. Instead of this we can break the problem into simple steps. For
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example user’s query is parsed syntactically that is resulted in parsed tree. It is then translated using semantic interpreter into
intermediate representation such as logical query representation.

People store huge volumes of information in repositories or databases and they need to manage those databases for this purpose.
DBMS is implemented but to access these large databases, we need an interface that can be used by local people who do not have
knowledge of SQL queries can enter their query in natural language through Natural language Query Interface (NLQI).

4. Methodology:

We have downloaded many articles of this research area. From these articles, we found 50 articles interesting for the topic under
study Viz. “NLQI for databases of different application domains”. From these articles,24 relevant articles are selected for further
study. The study has focused to categorize these articles based on their application domains. The Natural Language Processing
(NLP ) approach ,Machine Learning (ML) approach and specific native language from which it is to be translated to SQL.

5. Literature Review:

1. Darshil Shah, D Vanusha [7] have demonstrated Natural Language Query Interface for relational databases. Their system
translates natural language input to SQL. Using this system, naive users can able to accomplish logically defined tasks.

2. Yunyao Li/ et. al. [8] has demonstrated the DaNalix system demonstrated how to take advantage of domain knowledge to
improve it’s usability and accuracy of query translation.

3. Meriana Kobeissi et. al. [9] has proposed an intent based Natural Language Interface(NLI) for querying process execution data.

The interface facilitates the querying activity by understanding the intent of the user from a natural language question, constructing
automatically the corresponding Cypher Query to be executed over the process data stored in a graph database, and returns the
answer. Their main focus for future work is to generalize results by creating a benchmark of questions collected from experts in the
domain and that covers different domains.

4. Galina Datskovsky Moerdler [10], has confirmed NLI to Expert Systems in which user is permitted to ask queries about the
information contained in the rules but not usually provided by expert systems.

5. Fadi H. Hazboun et.al. [11], has brought forward a system in which focus is on the use of plain English language and NLP will
help users to extract and manage data from databases. The user do not require to learn SQL and user interfaces that can be combined
with relational databases built through Online Analytical Processing (OLAP) which makes user to cope with databases using this
technology.

6. Hasan M Jamil [12] has introduced NLI plug-in for cooperative query response for biological database. The goal of this paper
was to discuss the outline of a smarter and cooperative natural language interface for the biological database where the semantics
of a query usually have many interpretations.

7. Hanane Bais et.al. [13] has presented a model of a generic natural language query interface for querying the database. This model
is based on a machine learning approach which allows the interface to automatically improve its knowledgebase through experience.

8. Fei Li and H.V.Jagadish [14] have described an Interactive Natural Language Interface for relational databases. With the help of
this system, the first natural language query is translated to SQL and then evaluated against the Relational Database Management
System (RDBMS).

9. GARY G. HENDRIX et.al. [16] has described the LIFER and LADDER systems. The LIFER parser interprets natural language
inputs and translates them into appropriate interactions with application software. The LADDER system provides natural language
access to distributed databases.

10. Jingjing Li et.al. [17] has proposed the spatial comprehension model which is able to recognize the meaning of spatial entities
based on the semantics of the context. Their SpatialNLI is able to capture semantic structure of the question and translate it into the
corresponding syntax of an executable query.

11. Anthony Colas et.al. [18] has proposed a conversational data collection system that accelerates the deployment of conversational
NLI applications which utilize structured data.

12. ABHIJEET R. SONTAKKE,AMIT PIMPALKAR [19] proposed rule-based GUI for SQL queries of relational database. This
system receives Hindi sentences as a query. The responses of queries are executed and translated back to Hindi Language.

13. Yunyao Li et.al. [20] has proposed NLQI for a database. A large class of natural language queries can be translated into XQuery
expressions, these expressions can be evaluated against an XML database. The system is practically implemented and actual user
experiences are gathered.

14. Sudarshan Awale, S.J.Karale [21] focused on the accomplishment of a question-answering system that works for small domain
specific ontology only.
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15. Hongyu Xiong and Ruixiao Sun [22] developed a Structured Query Inference Network (SQIN) to separate schema-related
information from the NL inputs which enhances the learning of sequence-based models on general NL knowledge from source
domains.

16. Sharath Chander P et.al. [23] proposed an approach that performs concept identification by using event-related concepts
available in WordNet to find candidate events from natural language constraints.

17. Jadhav Sneha et.al. [24] introduced Natural Language to database interface where information is extracted from the database
by entering query in Natural Language. This framework is most suitable for performing extraction on text corpus which is in Natural
language. This extraction approach saves much more time.

18.Dr.M.Humera Khanam and S.Venkata Subbareddy [25] have implemented QA system which follows keyword based matching
approach. The word which contains semantic information will be found in knowledgebase.

19. Mona Gharib Mohamed Reda Zahraa E. Mohamed [26] have proposed a new approach for generating SQL query using a
multidimensional database interface for non expert user by posting a question which is translated into SQL query.

20. Neelu Nihalani et.al. [27] has proposed intelligent interface for database querying. This system accepts flexible acceptable user
queries and converts them into standard SQL queries.

21. Jigha Kapoor and Harpreet Kaur [28] have proposed Punjabi natural language interface to database to retrieve data of patient.
In this system, user enters input query about patient or doctor in Punjabi Language and gets the output in the same language.

22.Mr.Ashish Kumar [29] Proposed Hindi Language Interface to Database in which natural language query in Hindi is given as
input to the interface. It is tokenized and semantic mapping is performed on it. Finally, SQL query is generated which is executed
to display output to user.

23. A.B. Patil , S. C. Pawar [30] have proposed a keyword-based Marathi Language interface to Database systems which accepts
a query in Marathi and it is converted to SQL at last by using Natural Language Processing.

24. Sree Harsha Ramesh et.al. [31] has proposed a novel system for building NLI to real-world databases. They applied syntactic
parse trees and token mapping to SQL.

6. Review Analysis:

Article No. & . Language (From
Reference Paper Domain Name NLP Approach ML Approach and to)
Article 1 [7] Recurrent Neural Reinforcement

Wiki SQL dataset | Network(RNN) +Semantic Learning(Policy .
provided by Salesforce | Parsing Gradient English to SQL
Algorithm)
Avrticle 2 [8] . Parse Tree Tokenization, .
XML data domain Validation and Translation English to XQuery
Avrticle 3 [9] Loan application Named Entity Deep learning English-Cypher
processes Recognition(NER) Query-SQL
Avrticle 4 [10] Tax domain ATN Pa}rser + Semantic English to SQL
Processing
Avrticle 5 [11] Tokenization, Lemmatization,
Data warehouse Lexical and Semantic module, English to SQL
POS tagging, Syntactic module
Avrticle 6 [12] . . Term Analyzer and Semantic .
Biological Databases Graph Matcher English to SQL
Avrticle 7 [13] Organizational Morpho_loglcal analys_ls, Classification English —IXLQ-
Syntactic and semantic
Database . SQL
analysis
Avrticle 8 [14] . .| Dependency Parser, Parse
Microsoft Academic Tree Node Mapper, Parse tree English to SQL
Search(MAS) dataset .
structure Adjustor
Avrticle 9 [15] . Semantic Parsing and GAN
SQL_for _Industrlal based augmentation English to SQL
Applications .
Technique
Avrticle 10 [16] Lexicon, Semantic Map
. Generator(SMG), Meaningful NL-Semantic Map-
Data Analysis Representation SQL
Generation(MRG)
Avrticle 11 [17] Spatial domain Semantic injection, Seq2seq Spatial Query in NL
P model to Executable Query
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Avrticle 12 [19]

Sample Student

Tokenization, Query type

database Rule, Query Table Rule Hindi-SQL-Hindi
Avrticle 13 [25] Regional database in Syntax and Semgntlc_ Telugu to SOL
Telugu approach, Tokenization
Avrticle 14 [26] Multidimensional Semantic and Lexical Analysis English to SQL
databases executable query

Avrticle 15 [27]

Domain independent

Semantic matching technique

English to SQL

Avrticle 16 [28] Patient database Token Filter, Parser, Query Punj_ab!-SQL-
Creator Punjabi

Avrticle 17 [29] Hindi Language Token_lzatlon, Semantic Hindi to SQL
database Mapping

Avrticle 18 [30] String Tokenizer, Keyword Marathi-English-
Student database Mapper, Query Generator SQL

Avrticle 19 [31] Sales, Human Syntactic Parser, NER, Entity
Resources , Product Constraint Recognizer English to SQL
domain

Table 1.1
7. Results and discussion

The SQL generation from Natural language is still a challenging field. In this study,24 relevant articles are reviewed and the
observations are noted as above in tabular form 1.1. Our study shows that most of the work is done using NLP approach for
implementing NLQI in various domains. In 6-7 articles, Tokenization technique is used. In 12-13 articles, Semantic approach is
applied to implement the system. 6-7 articles have used Parsing techniques. In 2-3 articles, hybrid approach of NLP and ML is
found to be used. In these articles, a rare combination of NER and deep learning is found as well as in another RNN and
Reinforcement learning approach is implemented. From this study, we come to know that very few work is done by using ML
approach and much of the systems are implemented using NLP approach.

8. Conclusion
In this paper,we found important points for the study of literature related to NLQI.In future this study will be extended further to
understand chronological progress in last 10 years.This study will be mainly focused to extract important issues and challenges
handled by the researchers in this vibrant research area.We studied approaches and methodologies applied by them and it’s
experimental work performed by them.
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