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Abstract— Modern scientific databases and web databases maintain large and heterogeneous data. These real-world 

databases contain over hundreds or even thousands of relations and attributes. Traditional predefined query forms are 

not able to satisfy various ad-hoc queries from users on those databases. This paper proposes DQF based Dynamic 

Website, a novel database query form interface, which is able to dynamically generate websites. The essence of DQF is 

to capture a user’s preference and rank query form components, assisting him/her to make decisions. Here non-IT 

peoples can create, download their own websites and databases and rank frequently downloaded websites, and shown it 

in a graph. The generation of a query form is an iterative process and is guided by the user. At each iteration, the 

system automatically generates ranking lists of form components and the user then adds the desired form components 

into the query form. The ranking of form components is based on the captured user preference. A user can also fill the 

query form and submit queries to view the query result at each iteration. In this way, a query form could be 

dynamically refined till the user satisfies with the query results. 
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I. INTRODUCTION 

     

Query form is one of the most widely used user interfaces for querying databases. Traditional query forms are 

designed and predefined by developers or DBA in various information management systems. With the rapid development 

of web information and scientific databases, modern databases become very large and complex. In natural sciences, such 

as genomics and diseases, the databases have over hundreds of entities for chemical and biological data resources. Many 

web databases, such as Freebase and DBPedia, typically have thousands of structured web entities. Therefore, it is 

difficult to design a set of static query forms to satisfy various ad-hoc database queries on those complex databases. 

Many existing database management and development tools, such as EasyQuery, Cold Fusion, SAP and Microsoft 

Access, provide several mechanisms to let users create customized queries on databases. However, the creation of 

customized queries totally depends on users’ manual editing. If a user is not familiar with the database schema in 

advance, those hundreds or thousands of data attributes would confuse him/her.  

 In this paper, we propose a Dynamic Query Form system: DQF, a query interface which is capable of dynamically 

generating query forms for users. Different from traditional document retrieval, users in database retrieval are often 

willing to perform many rounds of actions (i.e., refining query conditions) before identifying the final candidates. The 

essence of DQF is to capture user interests during user interactions and to adapt the query form iteratively. Each iteration 

consists of two types of user interactions: Query Form Enrichment and Query Execution.  

 

A.  Query Form Enrichment 

• DQF recommends a ranked list of query form components to the user.  

• The user selects the desired form components into the current query form. 
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The basic query form is then enriched iteratively via the interactions between the user and our system until the user is 

satisfied with the query results. 

 

B. Query execution 

• The user fills out the current query form and submits a query. 

• DQF executes the query and shows the results. 

• The user provides the feedback about the query results. 

A query form could be dynamically refined till the user satisfies with the query results.  

 

Figure 1 shows the work-flow of DQF. It starts with a basic query form which contains very few primary attributes of the 

database. The basic query form is then enriched iteratively via the interactions between the user and our system until the 

user is satisfied with the query results. In this paper, we mainly study the ranking of query form components and the 

dynamic generation of query forms.  

 
Figure 1. Flowchart of Dynamic Query Forms 

II. RELATED WORK 

      

A lot of research works focus on database interfaces which assist users to query the relational database without 

SQL. QBE (Query-By-Example) [17] and Query Form are two most widely used database querying interfaces. At 

present, query forms have been utilized in most real-world business or scientific information systems. Current studies and 

works mainly focus on how to generate the query forms. 

 

A. Customized Query Form 
Existing database clients and tools make great efforts to help developers design and generate the query forms, such 

as EasyQuery [3], Cold Fusion [1], SAP, Microsoft Access and so on. They provide visual interfaces for developers to 

create or customize query forms. The problem of those tools is that, they are provided for the professional developers 

who are familiar with their databases, not for end-users [16]. [17] proposed a system which allows end-users to 

customize the existing query form at run time. However, an end-user may not be familiar with the database. If the 

database schema is very large, it is difficult for them to find appropriate database entities and attributes and to create 

desired query forms. 

 

B. Automatic Static Query Form:  

Recently, proposed automatic approaches to generate the database query forms without user participation presented 

a data-driven method. It first finds a set of data attributes, which are most likely queried based on the database schema 

and data instances. Then, the query forms are generated based on the selected attributes is a workload-driven method. It 

applies clustering algorithm on historical queries to find the representative queries. The query forms are then generated 

based on those representative queries.  

One problem of the aforementioned approaches is that, if the database schema is large and complex, user queries 

could be quite diverse. In that case, even if we generate lots of query forms in advance, there are still user queries that 

cannot be satisfied by any one of query forms. Another problem is that, when we generate a large number of query 

forms, how to let users find an appropriate and desired query form would be challenging. It automatically generates a lot 

of query forms in advance. The user inputs several keywords to find relevant query forms from a large number of 

pregenerated query forms. It works well in the databases which have rich textual information in data tuples and schemas. 
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However, it is not appropriate when the user does not have concrete keywords to describe the queries at the beginning, 

especially for the numeric attributes. 

C. Auto completion for Database Queries 

User interfaces have been developed to assist the user to type the database queries based on the query workload, the 

data distribution and the database schema. Different from our work which focuses on query forms, the queries in their 

work are in the forms of SQL and keywords. 

 

D. Dynamic Data Entry Form:  

Develops an adaptive forms system for data entry, which can be dynamically changed according to the previous data 

input by the user. Our work is different as we are dealing with database query forms instead of data-entry forms. 

 

E. Active Feature Probing 

Develop the active featuring probing technique for automatically generating clarification questions to provide 

appropriate recommendations to users in database search. Different from their work which focuses on finding the 

appropriate questions to ask the user, DQF aims to select appropriate query components. 

 

F. Dynamic Faceted Search 

Dynamic faceted search is a type of search engines where relevant facets are presented for the users according to 

their navigation paths. Dynamic faceted search engines are similar to our dynamic query forms if we only consider 

Selection components in a query. However, besides Selections, a database query form has other important components, 

such as Projection components. Projection components control the output of the query form and cannot be ignored. 

Moreover, designs of Selection and Projection have inherent influences to each other. 

 

G. Query Form 

In this section we formally define the query form. Each query form corresponds to an SQL query template. 

Definition 1: A query form F is defined as a tuple (AF, RF, σf, (RF)), which represents a database query template as 

follows: F = (SELECT A1, A2,…. Ak FROM (RF) WHERE σf), where AF = {A1,A2, ...,Ak} are k attributes for 

projection, k > 0. RF = {R1,R2, ...,Rn} is the set of n relations (or entities) involved in this query, n > 0. Each attribute in 

AF belongs to one relation in RF. σF is a conjunction of expressions for selections (or conditions) on relations in RF. 

(RF) is a join function to generate a conjunction of expressions for joining relations of RF. 

 

H. Cold Fusion 

Adobe ColdFusion application server enables developers to rapidly build, deploy, and maintain Java™–EE 

applications for the enterprise. Adobe ColdFusion introduces a multitude of productivity enhancing features, seamless 

integration with the Java™–EE platform, and smart built-in solutions including support for HTML5 that enable 

developers to rapidly build enterprise-ready Internet applications. 

 

I. EasyQuery 

EasyQuery components will be a useful addition to any application or website that requires some advanced searching 

and/or filtering functionality. Unlike other query builders that require users to have some knowledge about relational 

database concepts, tables, joins, etc., our query builder components allow you to construct a query visually: simply by 

assembling a phrase in natural language. EasyQuery supports different query languages (SQL, Entity SQL, Linq, Filter 

expression) and all popular databases: SQL Server, MySQL, Oracle, Access, Postgre SQL, etc. 

 

 

III. FEASIBILITY STUDY 

      

In our system, we provide a ranked list of query form components for the user. Feasibility Study is performed to 

choose the system that meets the performance requirements at least cost. The most essential tasks performed by a 

Feasibility Study are the identification and description of candidate systems, the evaluation of the candidate systems and 

the selection of the best of the candidate systems. The best system means the system that meet performance requirements 
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at the least cost. The most difficult part of a Feasibility Study is the identification of the candidate systems and the 

evaluation of their performances and costs. The new system has no additional expense to implement the system. The new 

system has advantages such as we can easily access files from any client in the Network, accurate output for accurate 

input and this application is more user friendly. We can use this application not only in this organization but also in other 

firms. So it is worth solving the problem. 

 

A. Technical Feasibility 

Technical Feasibility study is performed to check whether our proposed system is technically feasible or not. 

Technical feasibility centers around the existing computer system (hardware, software, etc) and to what extent it can 

support the proposed addition. This involves financial consideration to accommodate technical enhancement. This 

system is technically feasible. All the data are stored in files. The input can be done through dialog boxes which are both 

interactive and user friendly. Hard copies can be obtained for future use, by diverting the documents to a printer. 

Windows serves as the platform for the new system. Before developing the proposed system, the resource availability of 

the organization was studied. The organization has immense computer facilities equipped with sophisticated machines 

and softwares.The hardware resources are Pentium IV and operating system required are windows XP .Since these 

requirements are available with proposed system, it is technically feasible.  

 

B. Economical Feasibility 

Economical Feasibility Study is the most frequently used method for evaluating the effectiveness of a candidate 

system. More commonly known as cost/benefit analysis, the procedure is to determine the benefits and savings that are 

expected from a candidate system and compare them with cost. This analysis phase determines how much cost is needed 

to produce the proposed system. The database technology used is SQL Server 2008, the server technology used is 

Apache Tomcat, and interface framework is given by Java. All these resources are easily available and all are free 

software, so this project is economically feasible.      

 

C. Operational Feasibility  

Operational Feasibility study is performed to check whether the system is operationally feasible or not. Using 

command buttons throughout the application programs enhances operational feasibility. So maintenance and 

modification is found to be easier. This system provides a well designed web GUI for the user. So maintenance and 

modification is found to be easier. 

 

IV. FORM GENERATION APPROACHES 

 

We compared three approaches to generate query forms: 

• DQF: The dynamic query form system proposed in this paper. 

• SQF: The static query form generation approach proposed in [3]. It also uses query workload. Queries in the 

workload are first divided into clusters. Each cluster is converted into a query form. 

• CQF: The customized query form generation used by many existing database clients, such as Microsoft Access, 

EasyQuery, and ActiveQueryBuilder. 

 

A. User Study Setup 

We conducted a user study to evaluate the usability of our approach. We recruited 20 participants of graduate 

students, UI designers, and software engineers. The user study contains 2 phases, a query collection phase and a testing 

phase. In the collection phase, each participant used our system to submit some queries and we collected these queries. 

There were 75 queries collected for NBA, 68 queries collected for Green Car, and 132 queries for Geobase. These 

queries were used as query workload to train our system. In the second phase, we asked each participant to complete 12 

tasks (none of these tasks appeared in the workload). Each participant used all three form generation approaches to form 

queries. The order of the three approaches was randomized to remove bias.  

 

B. Simulation Study Setup 
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We also used the collected queries in a larger scale simulation study. We used a cross-validation approach 

which partitions queries into a training set (used as workload information) and a testing set. We then reported the average 

performance for testing sets. 

 

C. Query execution  

A query form could be dynamically refined till the user satisfies with the query results. The ranking of form 

components is based on the captured user preference. A user can also fill the query form and submit queries to view the 

query result at each iteration. In this way, a query form could be dynamically refined till the user satisfies with the query 

results. Furthermore, present a static order algorithm : 

 

1. I={I1,I2,I3…….In} 

2. O={O1,O2,O3…On}  

3. I=1,2,3,…..n  

4. For Each Ii in | I |  

       Ii          Oi ;  

       Next Ii  

 

Let Ii is a set of inputs such as I1,I2,I3…….In ,here i=1,2,3,……n I={I1,I2,I3…….In}. Let Oi is set of ordering of inputs 

such as O1,O2,O3…On ,Here i=1,2,3,…..n. O={O1,O2,O3…On}. 

Take each input Ii then ordering and we get ordering output such as Oi. .The ordering outputs depends on the number of 

inputs. 

 

D. Query Results 

To decide whether a query form is desired or not, a user does not have time to go over every data instance in the 

query results. In addition, many database queries output a huge amount of data instances. In order to avoid this “Many-

Answer” problem [12], we only output a compressed result table to show a high-level view of the query results first. 

Each instance in the compressed table represents a cluster of actual data instances. Then, the user can click through 

interested clusters to view the detailed data instances. Figure 2 shows the flow of user actions. The compressed high-level 

view of query results is proposed in [14].  

 

 
Figure 2. User Actions 

 
There are many one-pass clustering algorithms for generating the compressed view efficiently [16]. In our 

implementation, we choose the incremental data clustering framework because of the efficiency issue. Certainly, 

different data clustering methods would have different compressed views for the users. 

Also, different clustering methods are preferable to different data types. In this paper, clustering is just to 

provide a better view of the query results for the user. The system developers can select a different clustering algorithm if 

needed. Another important usage of the compressed view is to collect the user feedback. Using the collected feedback, 

we can estimate the goodness of a query form so that we could recommend appropriate query form components. In real 

world, end-users are reluctant to provide explicit feedback. The click-through on the compressed view table is an implicit 

feedback to tell our system which cluster (or subset) of data instances is desired by the user. 

In some recommendation systems and search engines, the end-users are also allowed to provide the negative 

feedback. The negative feedback is a collection of the data instances that are not desired by the users. In the query form 

results, we assume most of the queried data instances are not desired by the users because if they are already desired, then 

the query form generation is almost done. Therefore, the positive feedback is more informative than the negative 
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feedback in the query form generation. Our proposed model can be easily extended for incorporating the negative 

feedback. 

 

V. DYNAMIC FORMS: CONCLUSION AND FUTURE WORK 

    

In this paper we propose a dynamic query form generation approach which helps users dynamically generate 

query forms. The key idea is to use a probabilistic model to rank form components based on user preferences. We capture 

user preference using both historical queries and run-time feedback such as click through. Experimental results show that 

the dynamic approach often leads to higher success rate and simpler query forms compared with a static approach. The 

ranking of form components also makes it easier for users to customize query forms. All the operations are done 

efficiently. Administrator is getting a full access to approve or reject the use .This project ensures the efficiency and can 

provide a best alternative to the system and also the system is fast and flexible enough to meet the technological demands 

of the user. 

As future work, we will study how our approach can be extended to non relational data. As for the future work, 

we plan to develop multiple methods to capture the user’s interest for the queries besides the click feedback. For instance, 

we can add a text-box for users to input some keywords queries. The relevance score between the keywords and the 

query form [4] can be incorporated into the ranking of form components at each step. 
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