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A working example of this system can be found at: www.cs.pitt.edu/~trg4/2310/qcard.php

1 Introduction

The general syntax of an SQL query is,

SELECT [fields]

FROM [tables or queries]

WHERE [condition(s)]

An simple example of this is,

SELECT name, age

FROM students

WHERE major = 'math'

The above query selects the name and age from the table students where the student's major is math. All of the fields (data) are stored in a single table.

A more complex example would include a nested query in the FROM clause. Nested queries can be included in the FROM or WHERE clause.

SELECT name, age, address, city, zip 

FROM students, (select id, address, state, city, zip FROM student_address ) AS addr

WHERE students.id == addr.id

This nested query above will return the name, age and address of a student. The address of each student is stored in a separate table, indexed by a unique student id. The tables are joined on these ids.

A more user-friendly approach to querying a database is to use Q-Cards(Query card). A Q-card is geared towards novice database users to find patterns (and reuse patterns) in an efficient manner. A Q-Card is a variation of an IC Card and CRC Card (Class, Responsibility, Collaboration). A screenshot of the Q-Card interface is shown in figure 1. A user can perform simple and nested queries using a Q-Card.
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Figure 1: Q-Card Interface

The above query can be implemented by creating a Q-Card with the following definition 

Assumption: Student Addresses are stored in a Q-Card titled address

Name





StudentAddress

Description



List of Student Addresses

Interaction



student 

My Task




fields: name, age

Name of Other Q-Card

address

Message to Other Q-Card

address.id == student.id

Task of Other Q-Card
fields: address, state, city, zip

The following sections define a Q-Card, describes an application of a Q-Card and discusses how the SQL query is generated.

2 Query Card 

The Query Card, or Q-Card is a visual specification interface for defining a query. The query can interact, or retrieve data from other Q-Cards stored in the database. 

2.1 Funcationality/Capabilities

Q-Cards are capable of performing single and multi-table queries without worrying about syntax. More specifically, using a Q-Card the user can perform the following operations:

· SELECT statements only

· Nested Queries in the FROM clause

· Aggregate functions (count, min, max, avg, sum)

· Filtering using > (Greater Than), < (Less Than), >= (Greater or Equal) and  <= (Less or Equal)

· Order By

· Equi-joins

2.1.1 Tool Tips
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Figure 2- Interaction "Tool Tip"
Upon hovering the mouse over the field name, the system will display a brief description of the field and/or constraints. This feature will especially help novice users become familiar with the system and generate the desired output. This feature was motivated by the desire to decrease the cognitive load and confusion of the user.

2.2 Defining a Q-Card
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Figure 3: Fields that define the Q-Card
A unique name, a short description and the interaction field define a Q-Card. The interaction field is the primary table – where the data is retrieved.  These are all required fields to create a new Q-Card. The interaction field populates the dropdown box with a list of the tables stored in the database.

2.3 Task of the Q-Card
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Figure 4: Fields that define the task of the Q-Card
Next, the user must specify the task(s) to be performed by the interaction table. The only required field is the fields to display. Notice in figure 4, the dropdown box says “please select table interaction.” Once, the interaction field is defined, the list of fields in the selected table populates the dropdown list. The user can select one or more fields. Anytime the table is changed in the interaction field, the list of fields is regenerated.

The other fields are optional and describe below,

Operations: specifies the filter(s) to apply to the query. This is equivalent to the where clause in an SQL query. The user can specify two operations (or filters) to apply to the query output. The dropdown box between the two operation rows, allows the user to apply a boolean operation to the two operations, such as AND or OR.

Order by: specifies a field to order the output by. The user only needs to input the name of the field.

Functions on fields: specifies any aggregate functions to apply to a field. The supported functions are minimum (min), maximum (max), average (avg), count and sum. The user can apply one aggregate function to a field.

At this point, the user can press submit or specify another Q-Card to interact with.

2.4 Interaction with other Q-Cards
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Figure 5: Defining interaction with other Q-Card

The interaction table specified above can interact with existing query patterns stored in the database. The name of the other Q-Card field is automatically populated with the names of the existing query cards. Next, the user must specify the message to Q-Card. This is the join condition of the two queries. The two queries must join on one field (e.g. studentId = = id). The user specifies the join condition by “sending a message” to the existing Q-Card.

2.5 Task of the other Q-Card
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Figure 6: Defining the task of the othe Q-Card
Next, the user must specify the task(s) to be performed by the other pattern. This is identical to the task(s) of the interaction table. The only required field is the fields to display, while order by and functions on fields are optional. Once the Q-Card is selected, the fields to display are automatically populated with the fields from the query output.

2.6 Q-Card Output

Once the user presses submit, the new Q-Card is added to the database and the respective IC Card is added to the IC Card Management System (ICMS). The next screen (see figure 7) shows the output of a simple query. The output includes the name of the Q-Card, description, SQL query and the output results in a table. 
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Figure 7: Sample Output of a Q-Card
3 Application - Simple query with interaction
The following example demonstrates a query that retrieves the names of students in the 9th grade by using the academic table interacting with the studentnames Q-card. 
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Figure 8: Example Q-Card
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Figure 9: Example Q-Card output

4 The SQL Query

Let’s take a closer look at the SQL Query generated by the system. The query retrieved from the Q-Card is nested within the FROM clause of the query as studentnames (the name of the Q-Card) and referenced throughout the rest of the query as studentnames. The highlighted portion in figure 9 is the nested query. The query generated by the system is not the most efficient approach, but meets the needs of this project. The purpose of this tool is to reuse query patterns, rather than create the most efficient SQL query. 

5 Future Work

The system presented in this paper is the beta version. I propose the following extensions:

· Save output as csv or .xls files

· Enhanced error checking

· Q-Card Management system to organize and manage cards

· Implement an algorithm to generate a better SQL query

· Query statistics

· Formatting options

· More flexibility with the interface options (e.g. number of operations and aggregate functions)

· Build an interface to show the relationship between Q-Cards
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