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A. Analysis

A1. Analyzing the problem

Introduction


A few months ago I was approached by the headmaster of Center of Music Education at Lithuanian Academy of Music and Theatre and asked for advice what software to use for making feedback questionnaires for course attendants. These questionnaires would include a few questions about usefulness of the courses, motivation to attend them and at the end there usually would be a few questions, related to information given during the courses. She was planning to make a questionnaire using her personal computer, print it, distribute among course attendants and collect them back after those questionnaires are completed. However, as a new class of computers will be opened this summer, so I advised her to to conduct surveys using electronic versions of questionnaires, rather than paper ones.

Current Systems


In Lithuania the majority of such organizations organizing courses for general audience, at the end of every course distribute paper questionnaires to their attendants in order to learn their opinion about the courses: whether they found those courses useful, what should be done to improve their quality etc. However, due to the fact that usually these organizations do not have a class of computers, where a computer-based survey can be conducted, these organizations stick to paper-based questionnaires. While this method is very simple and requires little knowledge in computers, its drawbacks outweigh its benefits. Firstly, after these questionnaires are completed, all the responses have to be put to computer before analysts using Microsoft Excel, OpenOffice Calc or any other spreadsheet program can make diagrams, calculate percentages and thus prepare reports of the survey. The work of entering data to computer is mechanical, time consuming and may ofter lead to errors. Secondly, as the Center of Music Education organizes courses every week and the number of attendants is sometimes as high as fifty, in a long run it becomes quite costly to make so many copies of questionnaires. For these reasons, a computer-based questionnaire is a better solution than paper-based questionnaires.


There has been a number of computer-based survey systems created so far. Perhaps the most popular are web-based systems; however, these systems are very useful, when one needs to survey people remotely. For example a web-based system is very useful in case a producer wants to get feedback from users of his product; or a student wants to conduct a public opinion research. However, in case of Center of Music Education, all the attendants gather at the same place and at the same time; therefore, the survey need not to be conducted remotely.


As of PC based systems, there are also a number of solutions; however, as the initial requirements were possibility to complete and administrate the questionnaire at any computer in the class, possibility to export files to spreadsheet program, possibility to include an image to a question, there were no solutions satisfying all of these needs.

Analysis


Talking to the secretary of the center, who so far has been responsible for the surveys, I have asked a number of questions.

My question


The program will need to have two parts – respondent's part and administrator's part. For security reasons it would be better to have the administrator part optional and installed separately. A better way is to lock the administrating tools with a password. Which way would you prefer?

User response


I do not think that security should be a great concern. As the majority of attendants visit the center only very rarely, it is unlikely that they try to damage the questionnaire or steal the responses. Therefore, I believe that it would be better to have both parts installed at once, so it would be comfortable to administrate the questionnaire using any computer in the classroom.

My question


OK, now let's switch to respondent's part. Are questionnaire taken anonymously?

User response


While some people prefer to write their name on the paper questionnaires, many people do not. I think that the best way would be to let respondent choose whether to complete the questionnaire anonymously or enter his/her name and last name.

My question


What types of questions are there in the surveys you conduct?

User response


There are basically two types of them – fill-in questions (a few sentences) and multiple choice.

My question


How many choices are there in multiple choice questions?

User response


There usually are two choices (yes/no questions), otherwise the number of choices does not exceed five.

My question


Are there any further specific requirements for questions?

User response


Sometimes we put music scores to questions in order to find out how many attendants can answer a question, related to the course material. Program therefore must have a possibility to show music scores.

My question


What program to make music scores do you use?

User response


Sibelius.

My question


Would it be difficult for you to convert music scores to image using Sibelius?

User response


No, even now making the paper questionnaires I always convert scores to an image before inserting them to Word document.

My question


What about administrator's part of the program. Will basic add, edit and remove question commands work fine, or any other needed?

User response


I would also appreciate a possibility to change order of the questions.

My question


What about response exporting, what program do you use for making statistics?

User response


Here at the center I use Microsoft Excel, at home OpenOffice Calc, sometimes KSpread. It would be nice if responses could be exported to a format that these applications support.

My question


Do you need any kind of sorting the responses?

User response


Yes, sorting by date questionnaire was completed, by name and by last name would be highly beneficial.

My question


This program would definitely need to be able to operate with files stored on network computers. What about configuration of the program, would file-based configuration be suitable?

User response


Yes, text configuration file is suitable for me.


After the interview I was given some sample questions from present surveys. Here are some examples of survey questions (translated from Lithuanian language).


What inconveniences (if any) have you discovered while attending the courses (leave blank in case you have not)? Do you have any comments on our services (leave blank in case you do not)?


Have you ever attended courses at any other educational learning center? 



A. Yes; 



B. No. 


How satisfied are you with the courses at our center? 



A. I am completely satisfied, my expectations were exceeded;



B. I am satisfied; all of my expectations are satisfied;



C. I am generally satisfied, though not all of my expectations were satisfied;



D. I am not satisfied; my expectations were generally not satisfied;



E. I am very unsatisfied; none of my expectations were satisfied.

Input/Output


The program should be able to fetch questionnaire data file names and other configuration options from configuration file name. As functionality should include using files stored on a network computer, it should be possible to make a network folder program root directory.


Respondent's input should include his/her name and last name, or a checked check box “anonymous”. As there are two types of questions, respondent's input should also include: radio buttons for multiple choice questions and a text area for fill-in questions. For a multiple choice question the answer is compulsory and in case the respondent does not check the answer, he/she should be asked to check one of the radio buttons. For fill-in questions, these are optional; therefore, in case the user leaves the text area blank, he/she does not need to be asked for a response. All this data along with the date the questionnaire was completed (fetched from system clock) should be stored in a responses file. 

Administrator input should include: question, type of question (either multiple choice or fill-in), from two to five choices (in case it is multiple-choice question), image location (in case an image is needed), order of the question. Image should be copied from the original location to program root directory in order to avoid errors when the image file is deleted or inaccessible.

From the administrator panel, there should be a possibility for an administrator to export responses to a CSV file, which is compatible with virtually all spreadsheets programs. However, as fields can be separated by a variety of symbols – a semicolon, a colon, a space, a tab, etc, the configuration file should have an option to configure what symbol to use. In addition, there should also be a possibility to sort the responses by name, last name or date the questionnaire was completed.

A2. Criteria for success

Proposed Solution Outline


The program should perform the following tasks:

1. Carry out the questionnaire with multiple choice and fill-in questions, show an image if needed and record the responses to a responses file along with name, last name (or anonymous option) and date the questionnaire was completed;

2. Administrate questions (add, remove, edit, change order);

3. Have a configuration file for some parameters – program root directory, questionnaire file names and a CSV field separator);

4. Export the responses to a CSV file with fields separated by a configured separator and sorted by name, last name or date.

Intended Benefits


The PC-based survey system is quick and convenient. Administrator would easily make new questionnaires and edit existing ones. It would be easy for attendants to complete the questionnaire.

Paper copies are no longer needed, so this way of survey would be much cheaper than paper-based questionnaires. 

It is easy to switch between a few questionnaires, archive old questionnaires and load them if needed.

The responses are easily exportable to CSV file format and compatible with most spreadsheets applications.

Restrictions/requirements


The survey system must work with equipment present at the Center of Music education at Lithuanian Academy of Music and Theatre:

1. PCs with Windows XP Home edition;

2. Windows network.


Exported CSV files should be compatible with the most popular spreadsheets applications:

1. Microsoft Excel;

2. OpenOffice Calc;

3. KOffice KSpread.

Usability


The program should have these minimal usability features:

1. It is easy to switch between respondent and administrator part of the program;

2. The questionnaire is GUI driven, explicit and thus very easy to complete;

3. The administrator part of the questionnaire is also GUI driven and easy to understand;

4. Configuration file is located in program directory but does not need not to have a GUI driven tool; nevertheless, it should be extensively commented and examples should be present, so that it is easy for the administrator to configure the system;

5. Error messages should appear in case files are not found or user/administrator failed to fill-in required fields.

Goals

1. Program package should include both administrator's and respondent's parts; switching between them should be easy.

2. The program should have a comfortable questions administration tool with add/remove, edit and change order functions.

3. It should be possible to add both fill-in and multiple choice questions.

4. There should be a possibility to add an image to a question.

5. There should be a possibility for a respondent to choose, whether to fill in his/her name or complete the questionnaire anonymously.

6. The program should be able to carry out the questionnaire and record responses along with the date the questionnaire was completed.

7. Fill-in questions usually require extended response; there should be enough space for a few tens of words; these questions are optional.

8. For multiple choice questions, there should be from two to five choices; these questions are compulsory.

9. The program should have a basic configuration file, where location and names of prgram data files can be configured. 

10. It should be possible to export responses to CSV file format, which is compatible to most spreadsheet programs.

A3. Prototype Solution

Initial Design
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Figure 1: initial sketch of the application

Prototype solution


According to the initial design a non-functional GUI is created in order to demonstrate it to the secretary of the Center of Music Education.
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Figure 2: Screen where user has to put his/her name and last name, or check the anonymous checkbox

User comments 

There should be a possibility to switch between a few questionnaires. Why is there no menu to choose the questionnaire? 

What about language changing, is it possible for the questionnaire to be in Lithuanian?

My response


There is a possibility to change files from which the questionnaire is fetched by editing configuration files. As at one time only one questionnaire should be available, so there is no need to bother respondents by asking to choose a questionnaire from a few options.


The possibility of language changing is not included in design of the application. Further versions of the questionnaire application may include this feature.

Figure 3: Multiple-choice question window[image: image17.png]Questionnaire <2>.
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User comments


I think that the possibility to return to previous question is useless as it is not a test, which will be assessed. Since opinion, not knowledge is investigated, so it is unlikely that a respondent would want to return to previous question or change his/her response.


Choices should be preceded by letters – A, B, C, D or E.

My response


As it is only a prototype, so back button will be removed and choice letters will be added.
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Figure 4: Fill-in question screen

Figure 5: “Thanks for responses” screen[image: image19.png]Session Edit View
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User comments


Responses should be recorded along with date the questionnaire was completed. Where will the user input the current date?

My response


There is no need for asking the respondent to input the date as it can be fetched from system clock. Of course, computer clock must thus be adjusted correctly.

Figure 6: questionnaire administration screen[image: image20.png]Session
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User comments


Is there any possibility to see an image added to a particular question from this screen?

My response


There is no possibility to see the image from this screen, but double-clicking a row will yield a new add/edit (see Figure 4) window to open. There will be enough space to show question, choices and image.
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Figure 7: edit question screen (the same screen will be used for inputing data of new question)

User comments


How is it possible to remove and change order of the questions?

My response


By selecting a row of the question and clicking the right mouse button, a drop-down menu will appear offering question up, question down or remove the question properties.
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User comments


What will appear after the administrator clicks the browse button?

My response


A standard file chooser, found in any graphical user interface driven application. The administrator will be able either to input directory path into the text field, or choose it from the list.

B. Detailed design

B1. Data structures

Firstly, the question should have the following attributes:

· Question id (integer);

· Image file name, attached to a question (String);

· Question (String);

· Choice A (String);

· Choice B (String);

· Choice C (String);

· Choice D (String);

· Choice E (String).

In case, the question is of fill-in type, the five choice fields should be left blank, so that the program understands it as a command to make a fill-in text field.

The most popular method of storing data in text files is to store values separated by a space. However, question and choices will have spaces within themselves, so this method is not suitable in this case. While possible solutions might include storing every value in a new line and putting a conventional separator symbol (e.g. a fixed number of dashes) at the end of the question, for the matter of convenience I have decided to choose a CSV (comma separated values) file format. Its greatest advantage is that all the data belonging to one question can be stored in one line and different questions can thus be stored in different lines. Therefore, in order to fetch a particular question from a CSV file, only one line is needed to be read. As CSV is a text file format, so its second advantage is that it will be easy to read the file by using the Java class BufferedReader. After a new question is added, a new line at the end of the CSV file is added. However, the problem of sorting arises, as the user should have a possibility to choose the order of the questions. In order to solve the problem, I decided to use another file – questions index file, where line numbers will be stored. For index file name I have chosen to store values separated be a space as only numerical values without spaces within themselves will be stored. Please see the examples below:

"0","image.gif","What is depicted here?","","","","","",

"1","","Have you ever attended any other learning center?","Yes","No","","","",

"2","","Feel free to write any comments you have on our services?","","","","","",

Table 1: first three lines from question file

If the user now wants that the questions appear in the following order:

· Have you ever attended courses at any other educational learning center?

· What is depicted here?

· Do you have any comments on our services (leave blank in case you do not)?

The index file will appear as follows.

1 0 2

Table 2: questions index file contents


After a new question is added, the index file name is rewritten with the id of the new question at the end of the line (new question is automatically added to the end of the questionnaire). In case the administrator changes order of the questions, index file name is rewritten with new order of questions.


For editing and carrying out the questionnaire, the questions and questions index will have to be recorded to an array. As for carrying out the questionnaire, question id is not useful, so all questions can be recorded to a String array sorted in the order defined in the questions index file. When it comes to editing questions, the question array needs to have a question id, so a good way is to record the same array as in case of questionnaire part, but add an extra element at the end of the array with question id converted to a String (any time it will be possible to convert it back to integer).  


The response should have the following attributes:

· Name of the respondent (String);

· Last name of the respondent (String);

· Date the questionnaire was completed (String);

· Responses to multiple choice (letters A – E) and fill-in questions (String).

When the respondent is taking the questionnaire, his/her responses would include name, last name, date (fetched from system clock), responses to multiple choice questions (A, B, C, D or E) and responses to fill-in questions (String). While responses to multiple choice questions might be stored in char array, it would be very uncomfortable as it would be impossible to store in this array neither respondent's name, nor last name, nor date. Therefore, I decided to store all the responses to a String array.

As for storing, responses will include responses to fill-in questions, responses file should also be of CSV format. Here are three lines from responses file.

"Jonas","Jonaitis","2006-02-17","A","These are scores","",

"anonymous","","2006-02-17","B","Piano scores","Those were OK",

"anonymous","","2006-03-03","A","Some scores of music I don't know...","",

Table 3: responses file


After the respondent completes the questionnaire a new line is added at the bottom of the file. Therefore, file itself will be sorted by date.


As of configuration section the following properties should be configured:

· program root directory (String);

· questions file name (String);

· questions index file name (String);

· CSV field separator (char).


As it might be difficult to configure for non-professionals, the configuration file should be extensively commented. I have chosen to use Unix-style conf file. In fact, almost any format of configuration files (i.e. Windows ini files) supports comments and would be suitable in this case, so my choice of Unix-style configuration file was due to the fact that I am most familiar with this type of files.


At the launch of the application the object of configuration options will be created, which will be used in various classes throughout the application. Therefore, this will be the use of objects as data records. See the examples below.

# Comments


RootDirectory = /home/rytis/questionnaire/;


IndexFileName = questionsIndex.dat;


QuestionsFileName = questions.dat;


ResponsesFileName = responses.dat;


csvSeparator = ";";

Table 4: configuration file

B2. Algorithms

File input/output methods

public String get_line(String filename, int line_number){


/* Gets a particular line from a file specified.

 
* Pre-condition

 
* Filename is an absolute path to a text file.

 
* The value of line_number does not exceed the number of lines in the file.

 
* Post-condition

 
* A particular line of the file specified is output.

 
* Parameters

* String filename – absolute path to the text file that needs to be read;

 
* int line_number - number of line to read (the first line in a file is 0).

 
* Return values

 
* String line – the String of a particular the line read.

*/

String line = new String();


BufferedReader in = new BufferedReader(new FileReader(filename));





for (int r = 0; r < line_number; r++)



in.readLine();


line = in.readLine();


in.close();

return line;

}

public int get_total_lines(String filename){


/* Counts the total number of lines in a file specified.

 
* Pre-condition

 
* String filename is a valid absolute path to a text file.

 
* Post-condition

 
* The number of lines in a text file is returned.

 
* Parameters

 
* String filename – the absolute path to a file to count lines in.

* Return values

* int line_count – the number of lines in a file.

*/


int line_count = 0;

BufferedReader in = new BufferedReader(new FileReader(filename));


while (in.readLine() != null)



line_count++;


return line_count;

}

public void add_line(String filename, String line, boolean append){


/* Adds a line to the end of the file.


* Pre-condition


* String filename is absolute path to a valid text file.


* Post-condition


* The value of String line is put to the last line of the file specified.

 
* Parameters

 
* String filename – the absolute path to a file to put a line in;

 
* String line – the string of a line to put to the file;


* boolean append – whether to append the file or not.

 
* Return values

 
* None

*/


BufferedWriter out = new BufferedWriter(new FileWriter(file_name, append));


if (append){



out.flush();



out.newLine();


}

if (line != null)


out.write(line);

out.close();

}

public void copyFile(String filename){


/* Copies the file specified to a configured program root directory.

* Pre-conditions

* String filename is an absolute path to a file.

* Program root directory is configured.

* Post-condition

* File is copied from its original location to program root directory.

* Parameters

* String filename – absolute path to a file to copy.

* Return values


* None


*/


File in = new File(filename);

if (conf.RootDirectory+in.getName() != filename){


File out = new File(conf.RootDirectory+in.getName()); 

      FileInputStream fis  = new FileInputStream(in);

      FileOutputStream fos = new FileOutputStream(out);

      byte[] buf = new byte[1024];

      int i = 0;

      while((i=fis.read(buf))!=-1)

      
fos.write(buf, 0, i);

            fis.close();



fos.close();


}

}

Data handling methods

public void parse_line(String s){


/* Fetches values from CSV format line.


 * Pre-condition


 * A line supplied is a valid CSV line from questions file.


 * Post-condition


 * Values from CSV line are fetched and recorded to the class variables.


 * Parameters


 * String s – a line, read from a questions file name.


 * Return values


 * None (the values are fetched and assigned to class variables)


*/


int start = 1;


for (int r = 0; r < 8; r++){



int end = s.indexOf("\"", start);



while (s.charAt(end+1) == '\"')




end = s.indexOf("\"", end + 2);



String tmp = s.substring(start, end);



tmp = remove_quotes(tmp);



start = end + 3;



switch (r){




case 0: id = Integer.parseInt(tmp);break;




case 1: multimedia = tmp;break;




case 2: question = tmp;break;




case 3: choices[0] = tmp;break;




case 4: choices[1] = tmp;break;




case 5: choices[2] = tmp;break;




case 6: choices[3] = tmp;break;




case 7: choices[4] = tmp;break;



}


}


}

public int[] get_line_order(String filename) throws IOException{


/* Reads the question index file and parses it.


* Pre-condition


* String filename refers to a valid question index file.


* Post-condition


* Makes an array of question ids as they appear during the questionnaire.


* Parameters


* String filename – name of question index file.


* Return values


* int[] order – question ids, as they appear during the questionnaire.


*/


String line = this.get_line(filename, 0);


StringTokenizer t;


if (line == null)



t = new StringTokenizer(" ");


else



t = new StringTokenizer(line);


int[] order = new int[t.countTokens()];


int r = 0;


while(t.hasMoreElements()){

            order[r] = Integer.parseInt(t.nextToken());

            r++;

        }

        return order;

    }

B3. Modular Organization


There will be two types of modules: data handling modules and GUI modules. Data handling modules will be responsible for reading lines from CSV and configuration files, parsing them, adding new lines, rewriting those files, etc. GUI modules will compose GUI layouts and perform event handling.

Data handling modules

Database class hosts fundamental file input/output methods. The methods implemented in this class include counting the number of lines in a text file, getting a particular line from a text file, adding a line to a text file and copying files. This class is extended by other classes, which are directly related to more specific data handling (questions, responses, and configuration).

Class name:

Superclass:

Subclasses:
database

application

questions, responses, configuration

Responsibilities
Collaboration

Count the number of lines in a text file;

Read a particular line from a text file;

Add a line to a text file;

Copy file.
BufferedReader

FileReader

BufferedWriter

FileWriter

File


Questions class hosts more specific methods aimed at question manipulation. Methods implemented include parsing a line from questions data file (CSV format), getting all the questions, adding a new question, updating and removing existing ones.

Class name:

Superclass:

Subclasses:
questions

database

none

Responsibilities
Collaboration

Parsing a CSV line;

Getting all questions;

Adding a new question;

Updating existing questions;

Removing an existing question.
StringTokenizer

configuration


Responses class implements methods for exporting and saving responses.

Class name:

Superclass:

Subclasses:
responses

database

none

Responsibilities
Collaboration

Saving responses;

Exporting responses;

Sorting responses;
configuration


Finally, configuration class is used as a data record for all of the above classes, as it stores path and names of program files along with other user-configured options. After the class is initiated at the launch of the application, the constructor calling methods from database class reads the entire configuration file, parses it and assigns configured values to its class variables, which can be accessed from any class of the application.

Class name:

Superclass:

Subclasses:
configuration

database

none

Responsibilities
Collaboration

Parsing configuration file;

Assigning configured options to class variables.
none

GUI modules: respondent's part


Application class is the main class of the program. It has the main method, which initializes configuration class and triggers either administrator panel or a login screen. In addition, it hosts the basic methods for GridBagLayout manipulation, such as addComponent, and is therefore extended by all classes dealing with GUI.

Class name:

Superclass:

Subclasses:
application

JFrame

login, test, AddQuestion, etc.

Responsibilities
Collaboration

Initialize configuration object;

Initialize login screen or administrator panel;

Host the basic GridBagLayout methods.
none


Login class composes a login screen and after the OK button is pressed, it creates an object test, which triggers the questionnaire.

Class name:

Superclass:

Subclasses:
login

application

none

Responsibilities
Collaboration

Compose a login screen;

Create an object test with name and last name, or anonymous as arguments.
none


Test class carries out the questionnaire, collects the responses and at the end of the questionnaire, shows a screen, indicating that was the end of the questionnaire.

Class name:

Superclass:

Subclasses:
test

application

none

Responsibilities
Collaboration

Show the questions;

Collect responses;

Show the “thanks for responses” screen;

Call responses class methods to save the responses.
questions;

responses.

GUI modules: administrator's part


QuestionAdministrator class is aimed at setting a tabbed pane and adding two tabs to it – QuestionsTab and ResponsesTab.

Class name:

Superclass:

Subclasses:
QuestionAdministrator

application

none

Responsibilities
Collaboration

Making a tabbed pane and adding two tabs to it
QuestionsTab;

ResponsesTab.


QuestionsTab is a class, which makes a tab with questions put on a table, where the administrator can add, remove, change and otherwise manage questions. After an object of this class is created, it will have an object QuestionsTabPanel of JPanel class, which is added to the tabbed pane in the QuestionAdministrator class.

Class name:

Superclass:

Subclasses:
QuestionsTab

application

none

Responsibilities
Collaboration

Show all the questions in the questionnaire and provide with basic question management functions – add a new question, remove and edit the existing ones, change order of the questions.
questions


ResponsesTab is a class, which creates an object ResponsesTabPanel of JPanel class, which will be used in QuestionAdministrator class. Its aim is to compose a GUI layout for responses exporting tab.

Class name:

Superclass:

Subclasses:
ResponsesTab

application

none

Responsibilities
Collaboration

Compose a layout for exporting responses;

Includes panels for specifying sorting options and paths where to export a CSV file.
responses;

Browser.


AddQuestion class is aimed to compose a GUI layout for creating a new question or editing the  existing ones.

Class name:

Superclass:

Subclasses:
AddQuestion

application

none

Responsibilities
Collaboration

Compose a GUI layout for adding new questions and editing existing ones.
QuestionsTab;

questions;

Browser.


Browser class creates a standard file browser. As it is used by two classes – ResponsesTab and AddQuestion, its constructor must include arguments, which specify what type of file view is needed (whether directories only, or directories and files).

Class name:

Superclass:

Subclasses:
Browser

application

none

Responsibilities
Collaboration

Compose a standard file browser;

Switch between modes (directories only or directories and files).
Either AddQuestion or ResponsesTab.

C. The program

C1. Code listing

Class application

/* Program: Questionnaire

 * Author: Rytis Umbrasas

 * School: Vilnius Lyceum

 * IDE: NetBeans 4.1

 */

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

import java.io.*;

class application extends JFrame{

    public Container container;

    private GridBagLayout layout;

    public GridBagConstraints constraints;

    public static login loginScreen;

    public static test questionnaire;

    public static QuestionAdministrator admin;

    public static configuration conf;

    public application(){

        super("Questionnaire");

        container = getContentPane();

        layout = new GridBagLayout();

        container.setLayout(layout);

        constraints = new GridBagConstraints();

        constraints.weightx = 1;

        constraints.weighty = 1;

    }

    public void setupBorderLayout(){

    /* Sets up a BorderLayout, which overrides default GridBagLayout */

        BorderLayout optlayout = new BorderLayout(1, 1);

        container = getContentPane();

        container.setLayout(optlayout);

    }

    public void addComponent(Component component, int column, int row, int width, int height) {

    /* Adds a component to a GridBagLayout */

        constraints.gridx = column;

        constraints.gridy = row;

        constraints.gridwidth = width;

        constraints.gridheight = height;

        layout.setConstraints(component, constraints);

        container.add(component);

        show();

        repaint();

    }

    public void removeComponent(Component component){

    /* Removes component from a GridBagLayout */

        layout.removeLayoutComponent(component);

        container.remove(component);

        show();

        repaint();

    }

    public void removeAllComponents(){

    /* Removes all components from a GridBagLayout */    

        container.removeAll();

        show();

        repaint();

    }

    public static void main(String[] args) throws IOException{

        /* Initializes configuration class */

        conf = new configuration();

        /* Cheks whether to launch respondent or administrator part of the program */

        if (args.length != 0){

            if (args[0].compareTo("AdminPanel") == 0){

                admin = new QuestionAdministrator();

                admin.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

            }

            else{

                loginScreen = new login();

                loginScreen.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

            }

        }

        else{

            loginScreen = new login();

            loginScreen.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

        }

    }

}

Class database

/* Program: Questionnaire

 * Author: Rytis Umbrasas

 * School: Vilnius Lyceum

 * IDE: NetBeans 4.1

 */

import java.io.*;

class database extends application{

    public int get_total_lines(String filename) throws IOException{

    /* Counts the total number of lines in a text file */

        int r = 0;

        try {

            BufferedReader in = new BufferedReader(new FileReader(filename));



            r = 0;

            while (in.readLine() != null)

                r++;

        }

        catch (FileNotFoundException exception) {

            System.err.println("The required file "+filename+" was not found, new file created.");

            this.add_line(filename, null, false);

            return 0;

        }

        return r;

    }

    public String get_line(String filename, int line_number) throws IOException{

    /* Reads a particular line from a text file */

        String line = new String();

        try {

            BufferedReader in = new BufferedReader(new FileReader(filename));




            for (int r = 0; r < line_number; r++)

                in.readLine();

            line = in.readLine();


            in.close();


}


catch (FileNotFoundException exception){

            System.err.println("The required file "+filename+" was not found, new file created.");

            this.add_line(filename, null, false);

            return null;


}


return line;

    }

    public void add_line(String file_name, String line, boolean append) throws IOException{

    /* Adds a line to a bottom of the file */

        try{

            BufferedWriter out = new BufferedWriter(new FileWriter(file_name, append));

            if (append){

                out.flush();

                out.newLine();

            }

            if (line != null)

                out.write(line);

            out.close();

        }

        catch (IOException exception){

            System.err.println("Error writing the file: "+file_name+".");

        }

    }

    public String add_quotes(String s){

    /* Replaces one double quote with two double quotes */

        s = s.replaceAll("\"", "\"\"");

        return s;

    }

    public String remove_quotes(String s){

    /* Replaces two double quotes with one double quote */    

        s = s.replaceAll("\"\"", "\"");

        return s;

    }

    public void copyFile(String filename) throws Exception{

    /* Copies a file specified to configured program root directory */

        File in = new File(filename);

        if (filename.compareTo(conf.RootDirectory+in.getName()) != 0){

            File out = new File(conf.RootDirectory+in.getName()); 

            FileInputStream fis  = new FileInputStream(in);

            FileOutputStream fos = new FileOutputStream(out);

            byte[] buf = new byte[1024];

            int i = 0;

            while((i=fis.read(buf)) !=- 1)

                fos.write(buf, 0, i);

            fis.close();

            fos.close();

        }

    }

}

Class configuration

/* Program: Questionnaire

 * Author: Rytis Umbrasas

 * School: Vilnius Lyceum

 * IDE: NetBeans 4.1

 */

import java.io.*;

class configuration extends database{

    final String ConfigFileName = "questionnaire.conf";

    char csvSeparator = ',';

    String RootDirectory, IndexFileName, QuestionsFileName, ResponsesFileName;

    public configuration() throws IOException{

        for (int r = 0; r < get_total_lines(ConfigFileName); r++){

            String l = get_line(ConfigFileName, r);

            if (l.indexOf("#") != -1)

                parseConfigLine(l.substring(0, l.indexOf("#")));

            else

                parseConfigLine(l);

        }

        checkConfiguration();

    }

    public void parseConfigLine(String s){

    /* Parses a line from configuration file and assigns the value to a particular class variable */ 

        if (s.indexOf("=") != -1){

            if (removeSpaces(s.substring(0, s.indexOf("="))).compareTo("RootDirectory") == 0)

                RootDirectory = removeSpaces(s.substring(s.indexOf("=")+1, s.lastIndexOf(";")));

            else if (removeSpaces(s.substring(0, s.indexOf("="))).compareTo("IndexFileName") == 0)

                IndexFileName = removeSpaces(s.substring(s.indexOf("=")+1, s.lastIndexOf(";")));

            else if (removeSpaces(s.substring(0, s.indexOf("="))).compareTo("QuestionsFileName") == 0) 

                QuestionsFileName = removeSpaces(s.substring(s.indexOf("=")+1, s.lastIndexOf(";")));

            else if (removeSpaces(s.substring(0, s.indexOf("="))).compareTo("ResponsesFileName") == 0) 

                ResponsesFileName = removeSpaces(s.substring(s.indexOf("=")+1, s.lastIndexOf(";")));

            else

              csvSeparator = removeSpaces(s.substring(s.indexOf("=")+1, s.lastIndexOf(";"))).charAt(1);

        }

    }

    private String removeSpaces(String s){

    /* Removes spaces from line of configuration file */

        String s1 = new String();

        for (int r = 0; r < s.length(); r++){


     char c = s.charAt(r);

       
     if ((s.substring(r, r+1).compareTo(" ") != 0))

                s1 += s.substring(r, r+1);

        }

        return s1;

    }

    private void checkConfiguration(){

    /* Checks if all variables have assigned values, if not,

     * assigns default values and outputs and error message */

        if (QuestionsFileName == null){

            QuestionsFileName = "questions.dat";

            System.err.println("Misconfiguration: default questions file loaded.");

        }

        if (IndexFileName == null){

            IndexFileName = "questionsIndex.dat";

            System.err.println("Misconfiguration: default questions index file loaded.");

        }

        if (ResponsesFileName == null){

            ResponsesFileName = "responses.dat";

            System.err.println("Misconfiguration: default responses file loaded.");

        }

        if (RootDirectory == null){

            RootDirectory = "";

            System.err.println("Misconfiguration: default root directory loaded.");

        }

    }

}

Class questions

/* Program: Questionnaire

 * Author: Rytis Umbrasas

 * School: Vilnius Lyceum

 * IDE: NetBeans 4.1

 */

import java.io.*;

import java.util.*;

class questions extends database{

    final String filename = conf.RootDirectory+conf.QuestionsFileName;

    final String index_filename = conf.RootDirectory+conf.IndexFileName;

    int id;

    String question, multimedia;

    String[] choices = new String[5];

    private void parse_line(String s){

    /* Parses question CSV line and assigns values to class variables */    

        int start = 1;


for (int r = 0; r < 8; r++){

            int end = s.indexOf("\"", start);

            while (s.charAt(end+1) == '\"')



end = s.indexOf("\"", end + 2);

            String tmp = s.substring(start, end);

            tmp = remove_quotes(tmp);

            start = end + 3;

            switch (r){



case 0: id = Integer.parseInt(tmp);break;



case 1: multimedia = tmp;break;

case 2: question = tmp;break;

               case 3: choices[0] = tmp;break;



case 4: choices[1] = tmp;break;

               case 5: choices[2] = tmp;break;

               case 6: choices[3] = tmp;break;



case 7: choices[4] = tmp;break;

            }

        }

    }

    private int count_csv_fields(String s){

    /* Finds the number of fields in a CSV line */    

        int r = 1;

        while (s.indexOf("\",\"") != -1){

            s = s.substring(s.indexOf("\",\"")+3, s.length());

            r++;

        }

        return r;

    }

    public String[][] get_all_questions(boolean with_id) throws IOException{

    /* Gets all questions from the questions file name sorted by order defined in

     * questions index file

     */

        int[] order = get_line_order(index_filename);

        String[][] questions;

        if (!with_id)

            questions = new String[order.length][7];

        else

            questions = new String[order.length][8];

        int count_lines = get_total_lines(filename);

        for (int r = 0; r<order.length; r++) {

            if (order[r] >= count_lines){

                System.err.println("Invalid question id: "+order[r]+" " +

                        "removing from index file.");

                order[r] = -1;

                updateQuestionIndex(order);

                return get_all_questions(with_id);

            }

            else if (count_csv_fields(get_line(filename, order[r])) != 8){

                System.err.println("Invalid question CSV format "+order[r]+". " +

                        "Removing from the index file.");

                order[r] = -1;

                updateQuestionIndex(order);

                return get_all_questions(with_id);

            }

            else{

                parse_line(get_line(filename, order[r]));

                questions[r][0] = question;

                questions[r][1] = choices[0];

                questions[r][2] = choices[1];

                questions[r][3] = choices[2];

                questions[r][4] = choices[3];

                questions[r][5] = choices[4];

                questions[r][6] = multimedia;

                if (with_id)

                    questions[r][7] = Integer.toString(id);

            }

        }

        return questions;

    }

    private String make_line(int id, String image, String question, String[] choices)

    throws IOException{

    /* Makes a line for a CSV file */

        String line = new String();

        if (id == -1)

            line  = "\""+get_total_lines(filename)+"\",";

        else

            line = "\""+id+"\",";

        line += "\""+image+"\",";

        line += "\""+add_quotes(question)+"\",";

        line += "\""+add_quotes(choices[0])+"\",";

        line += "\""+add_quotes(choices[1])+"\",";

        line += "\""+add_quotes(choices[2])+"\",";

        line += "\""+add_quotes(choices[3])+"\",";

        line += "\""+add_quotes(choices[4])+"\",";

        return line;

    }

    public void add_question(String image, String question, String[] choices){

    /* Adds a new question to questions file name */

        try {

            File img = new File(image);

            String fn = img.getName();

            if (image.compareTo("") != 0 && image.compareTo(conf.RootDirectory+fn) != 0)

                copyFile(image);

            String line = make_line(-1, fn, question, choices);

            String index_line = get_line(index_filename, 0);

            if (index_line == null){

                index_line = Integer.toString(get_total_lines(filename));

                add_line(filename, line, false);

            }

            else{

                index_line += " "+Integer.toString(get_total_lines(filename));

                add_line(filename, line, true);

            }

            add_line(index_filename, index_line, false);

        }

        catch (Exception e){

            System.err.println(e.toString());

        }

    }

    public void update_question(int id, String image, String question, String[] choices)

    throws IOException{

    /* Updates questions file with values defined in the arguments */

        File in = new File(image);

        String fn = in.getName();

        String l = make_line(id, fn, question, choices);

        String[] contents = new String[get_total_lines(filename)];

        if(image.compareTo("") != 0 && image.compareTo(conf.RootDirectory+fn) != 0

                && fn.compareTo(image) != 0)

            try {

                copyFile(image);

            }

            catch (Exception e2){

                System.err.println(e2.toString());

            }

        for (int r = 0; r< get_total_lines(filename); r++){

            if(r == id)

                contents[r] = l;

            else

                contents[r] = this.get_line(filename, r);

        }

        for (int r = 0; r < contents.length; r++)

            this.add_line(filename, contents[r], (r != 0));

    }

    public int[] get_line_order(String filename) throws IOException{        

    /* Reads and parses question index file */

        String line = this.get_line(filename, 0);

        StringTokenizer t;

        if (line == null)

            t = new StringTokenizer(" ");

        else

            t = new StringTokenizer(line);

        int[] order = new int[t.countTokens()];

        int r = 0;

        while(t.hasMoreElements()){

            order[r] = Integer.parseInt(t.nextToken());

            r++;

        }

        return order;

    }

    public void updateQuestionIndex(int[] index){

    /* Updates question index after swapping, removing or adding a new question */    

        String s = new String();


for (int r = 0; r < index.length; r++)

            if (index[r] != -1)

                s += Integer.toString(index[r])+" ";

        try{

            add_line(index_filename, s, false);

        }

        catch (Exception e){

            System.err.println(e.toString());

        }

    }

}

Class responses

/* Program: Questionnaire

 * Author: Rytis Umbrasas

 * School: Vilnius Lyceum

 * IDE: NetBeans 4.1

 */

import java.io.*;

class responses extends database{

    public final String answer_filename = conf.RootDirectory+conf.ResponsesFileName;

    public void saveAnswers(String[] answers) throws IOException{

    /* Saves responses after questionnaire is completed */

        String line = new String();

        for (int r = 0; r< answers.length; r++)

            if(r != 0)

                line += "\""+answers[r]+"\",";

            else

                line += "\""+answers[r]+"\",";

        this.add_line(answer_filename, line, this.get_total_lines(answer_filename) != 0);

    }

    public boolean areResponsesClear(){

    /* Checks if responses file is empty */

        boolean result = true;

        try{

            result = (this.get_total_lines(answer_filename) == 0);

        }

        catch (Exception e){

            System.err.println(e.toString());

        }

        return result;

    }

    public void exportAnswers(String FileLocation, int SortType) throws IOException{

    /* Reads responses from responses file, process them and write to responses.csv file */    

        /*

         * Sort types: 0 -- sort by name

         *           1 -- by lastname

         *           2 -- by date (no sorting)

         */

        String[] responses = new String[this.get_total_lines(answer_filename)];

        int i = 0;

        for (int r = 0; r < this.get_total_lines(answer_filename); r++)

            responses[r] = this.get_line(answer_filename, r);

        String[][] SortArray = makeCSVlines(responses, SortType);

        if (SortType != 2) 

            SortArray = qsort(SortArray, 0, 0, SortArray.length-1);

        for (int r = 0; r < SortArray.length; r++)

            this.add_line(FileLocation+"/responses.csv", SortArray[r][1], (r!=0));

    }

    private String[][] makeCSVlines(String[] responses, int SortType){

    /* Makes a CSV line for responses.csv file */

        String[][] SortArray = new String[responses.length][2];

        for (int r = 0; r < responses.length; r++){

            String name = responses[r].substring(1, responses[r].indexOf("\","));

            String lastname = responses[r].substring(responses[r].indexOf("\",")+3, responses[r].indexOf("\",", responses[r].indexOf("\",")+2));

            responses[r] = responses[r].substring(responses[r].indexOf("\",", responses[r].indexOf("\",")+2)+2);

            if (lastname.compareTo("") != 0)

                responses[r] = "\""+name+" "+lastname+"\","+responses[r];

            else

                responses[r] = "\""+name+"\","+responses[r];

            if (SortType == 0)

                SortArray[r][0] = name.toLowerCase();

            if (SortType == 1)

                SortArray[r][0] = lastname.toLowerCase();

            SortArray[r][1] = responses[r].replaceAll("\",", "\""+conf.csvSeparator);

        }

        return SortArray;

    }

    private String[][] qsort(String[][] fields, int c, int l, int r){

    /* Sorts the array using QuickSort algorithm */

        int j = l;


int i = r;


int mid = (l + r)/2;


String x = fields[mid][c];


do


{

            while (fields[j][c].compareTo(x) < 0)

                j++;


            while((fields[i][c].compareTo(x)) > 0)

                i--;

            if (j <= i){

                String[] tmp = fields[i];



fields[i] = fields[j];



fields[j] = tmp;



j++;



i--;

            }

        }

        while (j <= i);


if(l<i) qsort(fields, c, l, i);


if(j<r) qsort(fields, c, j, r);

        return fields;

    }

}

Class QuestionAdministrator

/* Program: Questionnaire

 * Author: Rytis Umbrasas

 * School: Vilnius Lyceum

 * IDE: NetBeans 4.1

 */

import javax.swing.*;

import javax.swing.table.*;

import java.awt.*;

import java.awt.event.*;

import java.io.*;

class QuestionAdministrator extends application{

    public QuestionEditor QEditor;

    public QuestionsTab qt;

    public ResponsesTab rt;

    private JTabbedPane TabbedPane;

    private JOptionPane AlertMessage;

    public QuestionAdministrator() throws IOException{

        responses rsp = new responses();

        /*If responses file is not emoty, an alert is shown*/

        if (!rsp.areResponsesClear()){

            AlertMessage = new JOptionPane();

            AlertMessage.showMessageDialog(null, "Responses file is not empty: " +

                    "it is not recommended that you edit the questionnaire, " +

                    "when responses file is not empty.");

        }

        TabbedPane = new JTabbedPane();

        setupTabbedPane();

        setupBorderLayout();

        addComponent(TabbedPane, 0, 0, 1, 1);

        setSize(800, 500);

        setVisible(true);

    }

    private void setupTabbedPane() throws IOException{

        /*This will make a tabbed pane and add both tabs to it*/

        qt = new QuestionsTab();

        TabbedPane.addTab("Questions", qt.QuestionsTabPanel);

        rt = new ResponsesTab();

        TabbedPane.addTab("Responses", rt.ResponsesTabPanel);

    }

}

Class QuestionsTab

/* Program: Questionnaire

 * Author: Rytis Umbrasas

 * School: Vilnius Lyceum

 * IDE: NetBeans 4.1

 */

import javax.swing.*;

import javax.swing.table.*;

import java.awt.*;

import java.awt.event.*;

import java.io.*;

class QuestionAdministrator extends application{

    public QuestionEditor QEditor;

    public QuestionsTab qt;

    public ResponsesTab rt;

    private JTabbedPane TabbedPane;

    private JOptionPane AlertMessage;

    public QuestionAdministrator() throws IOException{

        responses rsp = new responses();

        /*If responses file is not empty, an alert is shown*/

        if (!rsp.areResponsesClear()){

            AlertMessage = new JOptionPane();

            AlertMessage.showMessageDialog(null, "Responses file is not empty: " +

                    "it is not recommended that you edit the questionnaire, " +

                    "when responses file is not empty.");

        }

        TabbedPane = new JTabbedPane();

        setupTabbedPane();

        setupBorderLayout();

        addComponent(TabbedPane, 0, 0, 1, 1);

        setSize(800, 500);

        setVisible(true);

    }

    private void setupTabbedPane() throws IOException{

        /*This will make a tabbed pane and add both tabs to it*/

        qt = new QuestionsTab();

        TabbedPane.addTab("Questions", qt.QuestionsTabPanel);

        rt = new ResponsesTab();

        TabbedPane.addTab("Responses", rt.ResponsesTabPanel);

    }

}

Class ResponsesTab

/* Program: Questionnaire

 * Author: Rytis Umbrasas

 * School: Vilnius Lyceum

 * IDE: NetBeans 4.1

 */

import javax.swing.*;

import javax.swing.border.*;

import java.awt.*;

import java.awt.event.*;

import java.io.*;

class ResponsesTab extends application{

    public JPanel ResponsesTabPanel;

    public Browser DirectoryChooser;

    private JPanel SortingPanel;

    private JPanel ExportPanel;

    private JLabel SortingLabel;

    private JRadioButton[] SortingOptions;

    private ButtonGroup SortingOptionsGroup;

    private JLabel DestinationLabel;

    public JTextField DestinationField;

    private JButton ExportButton, BrowseButton;

    public ResponsesTab(){

        ResponsesTabPanel = new JPanel();

        GridLayout layout = new GridLayout(2, 1);

        ResponsesTabPanel.setLayout(new GridBagLayout());

        GridBagConstraints c = new GridBagConstraints();

        c.gridx = 0;

        c.gridy = 0;

        c.weightx = 1;

        c.weighty = 1;

        setupSortingPanel();

        ResponsesTabPanel.add(SortingPanel, c);

        c.gridy = 1;

        setupExportPanel();

        ResponsesTabPanel.add(ExportPanel, c);

    }

    public void setupSortingPanel(){

    /* Sets up the titled sorting panel with Name, Lastname and Date radio buttons */

        SortingPanel = new JPanel();

        SortingPanel.setPreferredSize(new Dimension(600, 150));

        SortingPanel.setLayout(new GridLayout(4, 1));

        SortingPanel.setBorder(new TitledBorder("Sorting"));

        SortingLabel = new JLabel("Sort responses by");

        SortingPanel.add(SortingLabel);

        SortingOptions = new JRadioButton[3];

        SortingOptionsGroup = new ButtonGroup();

        SortingOptions[0] = new JRadioButton("Name");

        SortingOptions[1] = new JRadioButton("Lastname");

        SortingOptions[2] = new JRadioButton("Date");

        for (int r= 0; r<SortingOptions.length; r++){

            SortingPanel.add(SortingOptions[r]);

            SortingOptionsGroup.add(SortingOptions[r]);

        }

        SortingOptions[2].setSelected(true);

    }

    public void setupExportPanel(){

    /* Sets up titled exporting panel with destination label and text field, browse button */

        ExportPanel = new JPanel();

        GridLayout layout = new GridLayout(2, 3);

        layout.setVgap(5);

        ExportPanel.setLayout(layout);

        ExportPanel.setPreferredSize(new Dimension(600, 75));

        ExportPanel.setBorder(new TitledBorder("Export responses to CSV"));

        DestinationLabel = new JLabel("Destination");

        ExportPanel.add(DestinationLabel);

        DestinationField = new JTextField(40);

        DestinationField.setToolTipText("Enter the absolute path to the directory where " +

                "you want to export the responses");

        ExportPanel.add(DestinationField);

        BrowseButton = new JButton("Browse...");

        BrowseButton.setToolTipText("Opens default file browser");

        BrowseButton.addActionListener(new BrowseButtonHandler());

        ExportPanel.add(BrowseButton);

        ExportPanel.add(new JLabel(""));

        ExportButton = new JButton("Export");

        ExportButton.addActionListener(new ExportButtonHandler());

        ExportPanel.add(ExportButton);

        ExportPanel.add(new JLabel(""));

    }

    private int getSortType(){

    /* Finds the selected radio from the sorting panel */

        int r;

        for (r = 0; r < SortingOptions.length; r++)

            if (SortingOptions[r].isSelected())

                break;

        return r;

    }

    public void DirectoryChooserHandler(String DirectoryPath){

    /* Adds DirectoryPath to the DestinationField text field */

        DestinationField.setText(DirectoryPath);

    }

    private class BrowseButtonHandler implements ActionListener{

    /* Initiates file browser with Directories-only option */    

        public void actionPerformed(ActionEvent event){

            DirectoryChooser = new Browser(true);

        }

    }

    private class ExportButtonHandler implements ActionListener{

    /* Handles export button clicks */    

        public void actionPerformed(ActionEvent event){

            JOptionPane AlertMessage = new JOptionPane();

            responses rsp = new responses();

            /* If destination field is empty, error message is output */

            if (DestinationField.getText().compareTo("") == 0)

                AlertMessage.showMessageDialog(null, "Please enter the path where to export!");

            /* If responses file is empty, error message is output */

            else if (rsp.areResponsesClear())

                AlertMessage.showMessageDialog(null, "Responses file is empty," +

                        " impossible to export!");

            /* Methods called to export responses to a CSV file */

            else{

                try{

                    rsp.exportAnswers(DestinationField.getText(), getSortType());

                    AlertMessage.showMessageDialog(null, "Successfully exported to "

                            +DestinationField.getText()+"/responses.csv");

                }

                catch (Exception e){

                    System.out.println(e.toString());

                }

            }

        }

    }

}

Class QuestionEditor

/* Program: Questionnaire

 * Author: Rytis Umbrasas

 * School: Vilnius Lyceum

 * IDE: NetBeans 4.1

 */

import javax.swing.*;

import javax.swing.border.*;

import java.awt.*;

import java.awt.event.*;

import java.io.*;

class QuestionEditor extends application{

    public Browser FileChooser;

    private boolean isNew;

    private int QuestionId;

    private String multimedia;

    private JComboBox TypeCombo;

    private JPanel PanelChoices;

    private JLabel LabelQuestion, LabelType, LabelLocation, LabelImage;

    private JLabel[] LabelChoices;

    private JTextField FieldQuestion, FieldFilePath;

    private JTextField[] FieldChoices;

    private JCheckBox FillInCheck;

    private JButton ButtonOk, ButtonBrowse;

    private JOptionPane AlertMessage;

    public QuestionEditor(String[] QuestionArray){

        /* Checks if the class is initiated to add a new question or edit an existing one

         * If the class is initiated in editor mode, QuestionId is parsed from String

         */

        isNew = (QuestionArray == null);

        if (!isNew){

            QuestionId = Integer.parseInt(QuestionArray[7]);

            multimedia = QuestionArray[6];

        }

        setupQuestionPanel();

        setupChoicesPanel();

        setupImagePanel();

        ButtonOk = new JButton("OK");

        ButtonOk.addActionListener(new ButtonOkHandler());

        addComponent(ButtonOk, 0, 5, 1, 1);

        if (QuestionArray != null){

            setValues(QuestionArray);

        }

        setSize(520, 500);

        setVisible(true);

    }

    private void setupQuestionPanel(){

    /* Makes and adds a titled border with question title, label and text field*/

        JPanel QuestionPanel = new JPanel();

        QuestionPanel.setLayout(new GridLayout(1, 2, 3, 3));

        QuestionPanel.setBorder(new TitledBorder("Question"));

        LabelQuestion = new JLabel("Question");

        LabelQuestion.setHorizontalAlignment(JLabel.CENTER);

        QuestionPanel.add(LabelQuestion);

        FieldQuestion = new JTextField(20);

        FieldQuestion.setToolTipText("Enter question here (compulsory)");

        QuestionPanel.setPreferredSize(new Dimension(500, 45));

        QuestionPanel.add(FieldQuestion);

        addComponent(QuestionPanel, 0, 0, 1, 1);

    }

    private void setupChoicesPanel(){

    /* Makes a titled panel with choices labels and

     * textfields as well as the fill-in checkbox

     */

        JPanel ChoicesPanel = new JPanel();

        ChoicesPanel.setLayout(new GridLayout(6, 2, 3, 3));

        ChoicesPanel.setBorder(new TitledBorder("Choices"));

        ChoicesPanel.setPreferredSize(new Dimension(500, 160));

        LabelChoices = new JLabel[5];

        FieldChoices = new JTextField[5];

        LabelChoices[0] = new JLabel("Choice A");

        LabelChoices[1] = new JLabel("Choice B");

        LabelChoices[2] = new JLabel("Choice C");

        LabelChoices[3] = new JLabel("Choice D");

        LabelChoices[4] = new JLabel("Choice E");

        for (int r = 0; r< FieldChoices.length; r++){

            LabelChoices[r].setHorizontalAlignment(JLabel.CENTER);

            ChoicesPanel.add(LabelChoices[r]);

            FieldChoices[r] = new JTextField(20);

            ChoicesPanel.add(FieldChoices[r]); 

        }

        FieldChoices[0].setToolTipText("Enter choice A here " +

                "(compulsory if the question is multiple choice)");

        FieldChoices[1].setToolTipText("Enter choice B here " +

                "(compulsory if the question is multiple choice)");

        FieldChoices[2].setToolTipText("Enter choice C here " +

                "(optional)");

        FieldChoices[3].setToolTipText("Enter choice D here (optional)");

        FieldChoices[4].setToolTipText("Enter choice E here (optional)");

        FillInCheck = new JCheckBox("Fill-in question");

        FillInCheck.setToolTipText("Check if the question is fill-in" +

                " (no choices needed in the case)");

        FillInCheck.addItemListener(new FillInCheckHandler());

        ChoicesPanel.add(FillInCheck);

        addComponent(ChoicesPanel, 0, 3, 1, 1);

    }

    private void setupImagePanel(){

    /* Makes and adds image panel with image preview label, 

     * path label and text field, browse button

     */    

        JPanel ImagePanel = new JPanel();

        ImagePanel.setPreferredSize(new Dimension(500, 200));

        ImagePanel.setLayout(new BorderLayout(3, 2));

        ImagePanel.setBorder(new TitledBorder("Image"));

        LabelLocation = new JLabel("File location");

        LabelLocation.setHorizontalAlignment(JLabel.CENTER);

        ImagePanel.add(LabelLocation, BorderLayout.WEST);

        FieldFilePath = new JTextField(20);

        FieldFilePath.setToolTipText("Enter absolute path to the image or click the " +

                "Browse key (optional)");

        FieldFilePath.addFocusListener(new FieldFilePathListener());

        ImagePanel.add(FieldFilePath, BorderLayout.CENTER);

        ButtonBrowse = new JButton("Browse...");

        ButtonBrowse.setToolTipText("Opens default file browser");

        ButtonBrowse.addActionListener(new ButtonBrowseHandler());

        ImagePanel.add(ButtonBrowse, BorderLayout.EAST);

        LabelImage = new JLabel("", new ImageIcon(""), SwingConstants.CENTER);

        LabelImage.setToolTipText("Preview");

        JScrollPane IconPane = new JScrollPane(LabelImage);

        IconPane.setPreferredSize(new Dimension(50, 150));

        IconPane.setBorder(new EmptyBorder(5, 5, 5, 5));

        ImagePanel.add(IconPane, BorderLayout.SOUTH);

        addComponent(ImagePanel, 0, 4, 1, 1);

    }

    private void setValues(String[] values){

    /* If the class is launched in editor mode

     * this will set the existing values to text fields

     */    

        FieldQuestion.setText(values[0]);

        FieldFilePath.setText(values[6]);

        if(values[1].compareTo("") == 0){

            for (int r = 0; r <= 4; r++)

                FieldChoices[r].setEnabled(false);

            FillInCheck.setSelected(true);

        }

        else{

            for (int r = 1; r <= 5; r++)

                FieldChoices[r-1].setText(values[r]);

        }

        if (values[6].compareTo("") != 0)

            LabelImage.setIcon(new ImageIcon(conf.RootDirectory+values[6]));

    }

    private class FillInCheckHandler implements ItemListener{

    /* Disables and clears choices text fields */

        public void itemStateChanged(ItemEvent event){

            for (int r = 0; r<=4; r++){

                if (FillInCheck.isSelected()) {

                    FieldChoices[r].setText("");

                    FieldChoices[r].setEnabled(false);

                }

                else

                    FieldChoices[r].setEnabled(true);

            }

        }

    }

    public void FileChooserHandler(String FilePath){

    /* This method is called when the user clicks Open in file browser

     * Puts the FilePath obtained from FileChooser to the image file path

     */

        FieldFilePath.setText(FilePath);

        LabelImage.setIcon(new ImageIcon(FilePath));

    }

    private void AddQuestionToDB(String filename, String question, String[] choices){

    /* After the user clicks OK button, this method calls the methods, which

     * will add the new question to questions file and its id to questions index file

     */

        questions q = new questions();

        q.add_question(filename, question, choices);

    }

    private void UpdateDB(String image, String question, String[] choices){

    /* After editing of the question is complete, this following method 

     * calls methods, which update questions file

     */    

        questions q = new questions();

        try{

            q.update_question(QuestionId, image, question, choices);

        }

        catch(Exception e){

            System.err.println(e.toString());

        }

        if (image.compareTo("") != 0)

            admin.qt.updateQuestionsTableRow(question, choices, "yes");

        else

            admin.qt.updateQuestionsTableRow(question, choices, "no");

    }

    private class FieldFilePathListener implements FocusListener{

    /* When image path is enetered mannually, this listener will preview the image*/

        public void focusLost(FocusEvent evt){

            LabelImage.setIcon(new ImageIcon(FieldFilePath.getText()));

        }

        public void focusGained(FocusEvent evt){

            LabelImage.setIcon(null);

        }

    }

    private class ButtonOkHandler implements ActionListener{

    /* This Listener is launched after adding/editing question is complete */

        public void actionPerformed(ActionEvent e){

            String question = FieldQuestion.getText();

            String[] choices = new String[5];

            choices[0] = FieldChoices[0].getText();

            choices[1] = FieldChoices[1].getText();

            choices[2] = FieldChoices[2].getText();

            choices[3] = FieldChoices[3].getText();

            choices[4] = FieldChoices[4].getText();

            /* Checks if all required fields are filled in */

            if ((question.compareTo("") != 0) 

                && (((choices[0].compareTo("") != 0) && (choices[1].compareTo("") != 0))

                || (FillInCheck.isSelected()))){

                    admin.QEditor.dispose();

                    try{

                        if (isNew)

                            AddQuestionToDB(FieldFilePath.getText(), question, choices);

                        else

                            UpdateDB(FieldFilePath.getText(), question, choices);

                    }

                    catch(Exception e1){

                        System.err.println(e1.toString());

                    }

                    try{

                        if (isNew)

                            admin.qt.addQuestionsTableRow();    

                    }

                    catch(Exception e2){

                        System.out.println(e2.toString());

                    }

                }

                else{

                /* Alerts the user if he/she has not filled in all the required fields */

                    AlertMessage = new JOptionPane();

                    AlertMessage.showMessageDialog(null, "Please enter the question and" +

                            " at least two choices or check the fill-in checkbox");

                }

        }

    }

    private class ButtonBrowseHandler implements ActionListener{

        public void actionPerformed(ActionEvent e){

        /* Initiates browser class with images-only mode */

            FileChooser = new Browser(false);

        }

    }

}

Class Browser

/* Program: Questionnaire

 * Author: Rytis Umbrasas

 * School: Vilnius Lyceum

 * IDE: NetBeans 4.1

 */

import java.io.File;

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

import javax.swing.filechooser.FileFilter.*;

class Browser extends application{

    public JFileChooser FChooser;

    public Browser(boolean DirectoriesOnly) {

        FChooser = new JFileChooser();

         /* Checks in which class Browser was initiated

          * and sets file filter and action handler accordingly

          */

        if (DirectoriesOnly){

            FChooser.addActionListener(new DirectoryChooserHandler());

            FChooser.setFileSelectionMode(FChooser.DIRECTORIES_ONLY);

        }

        else{

            FChooser.addActionListener(new FileChooserHandler());

            ImageFilter filter = new ImageFilter();

            FChooser.setFileFilter(filter);

            FChooser.setAcceptAllFileFilterUsed(false);

        }

        addComponent(FChooser, 0, 0, 1, 1);

        setSize(500, 350);

        setVisible(true);

    }

    private class ImageFilter extends javax.swing.filechooser.FileFilter {  

    /* Filters images so that only JPEG, GIF and PNG are shown*/

        public boolean accept(File file) {

            String filename = file.getName();

            if (file.isDirectory())

                return true;

            else

                return (filename.endsWith(".jpg") || filename.endsWith(".gif") || filename.endsWith(".png"));

        }

        public String getDescription() {

            return "Compatible images";

        }

    }

    private class FileChooserHandler implements ActionListener{

    /* ActionListener for image chooser used in the class QuestionEditor */

        public void actionPerformed(ActionEvent e){

             if (e.getActionCommand() == "ApproveSelection")

                 admin.QEditor.FileChooserHandler(FChooser.getSelectedFile().toString());

            admin.QEditor.FileChooser.dispose();

        }

    }

    private class DirectoryChooserHandler implements ActionListener{

    /* ActionListener for directory chooser used in the class ResponsesTab */

        public void actionPerformed(ActionEvent e){

             if (e.getActionCommand() == "ApproveSelection")

                 admin.rt.DirectoryChooserHandler(FChooser.getSelectedFile().toString());

             admin.rt.DirectoryChooser.dispose();

        }

    }    

}

Class login

/* Program: Questionnaire

 * Author: Rytis Umbrasas

 * School: Vilnius Lyceum

 * IDE: NetBeans 4.1

 */

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

import java.io.*;

class login extends application{

    private JLabel LabelWlc, LabelName, LabelLastName, LabelTest;

    private JButton ButtonOk, ButtonExit;

    private JTextField FieldName, FieldLastName;

    private JCheckBox CheckAnonymous;

    private JOptionPane AlertMessage;

    public login()

    {

        /* Setting up the labels and text fields */

        LabelWlc = new JLabel("Welcome to Questionnaire!");

        addComponent(LabelWlc, 0, 0, 2, 1);

        LabelName = new JLabel("First name");

        addComponent(LabelName, 0, 1, 1, 1);

        LabelLastName = new JLabel("Last name");

        addComponent(LabelLastName, 0, 2, 1, 1);        

        FieldName = new JTextField(15);

        FieldName.setToolTipText("Enter your first name here." +

                " If you would prefer to be anonymous hit the checkbox below.");

        addComponent(FieldName, 1, 1, 1, 1);

        FieldLastName = new JTextField(15);

        FieldLastName.setToolTipText("Enter your last name here." +

                " If you would prefer to be anonymous hit the checkbox below.");

        addComponent(FieldLastName, 1, 2, 1, 1);

        CheckAnonymous = new JCheckBox("anonymous");

        CheckAnonymous.setToolTipText("Check the box and neither your name," +

                " nor last name will be collected");

        CheckAnonymous.addItemListener(new CheckAnonymousHandler());

        addComponent(CheckAnonymous, 0, 3, 2, 1);

        JButton ButtonOk = new JButton("OK");

        ButtonOk.setToolTipText("Start the questionnaire");

        ButtonOk.addActionListener(new ButtonOkHandler());

        addComponent(ButtonOk, 0, 5, 1, 1);

        JButton ButtonExit = new JButton("Exit");

        ButtonExit.setToolTipText("Exit the application");

        ButtonExit.addActionListener(new ButtonExitHandler());

        addComponent(ButtonExit, 1, 5, 1, 1);

        setSize(500, 500);

        setVisible(true);

    }

     private class CheckAnonymousHandler implements ItemListener{

     /* Disables and cleans Name and Lastname text fields if they are enabled or 

      * enables them if they are disabled

      */

        public void itemStateChanged(ItemEvent event){

            if (FieldName.isEnabled()){

                FieldName.setEnabled(false);

                FieldName.setText(null);

            }

            else

                FieldName.setEnabled(true);

            if (FieldLastName.isEnabled()){

                FieldLastName.setEnabled(false);

                FieldLastName.setText(null);

            }

            else

                FieldLastName.setEnabled(true);

        }

    }

    private class ButtonOkHandler implements ActionListener{

    /* Checks if name and last name fields are filled or if anonymous checkbox is checked,

     * Outputs an error message if requirements are not met

     */

        public void actionPerformed(ActionEvent event){

            try {

                if (((FieldName.getText().compareTo("") != 0) && 

                    (FieldLastName.getText().compareTo("") != 0)) || 

                    (CheckAnonymous.isSelected())){

                    questionnaire = new test(FieldName.getText(), FieldLastName.getText());

                    questionnaire.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

                    loginScreen.dispose();

                }

                else{

                    AlertMessage = new JOptionPane();

                    AlertMessage.showMessageDialog(null, "Please type your name and" +

                            " last name or check anonymous checkbox!");

                }

            }

            catch(IOException e){

                System.out.println(e.toString());

            }

        }

    }

    private class ButtonExitHandler implements ActionListener{

    /* If the button exit is clicked, the program is disposed */    

        public void actionPerformed(ActionEvent event){

            loginScreen.dispose();

        }

    }

}

Class test

/* Program: Questionnaire

 * Author: Rytis Umbrasas

 * School: Vilnius Lyceum

 * IDE: NetBeans 4.1

 */

import javax.swing.*;

import javax.swing.border.*;

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import java.util.*;

import java.text.SimpleDateFormat;

class test extends application{

   private String[][] arrQuestions;

   private int n = 0;

   private String[] answers;

   private JRadioButton[] choicesRadio;

   private ButtonGroup radioGroup;

   private JButton ButtonNext, ButtonQuit;

   private JTextArea AnswerField;

   private JScrollPane ImagePane;

   private JOptionPane AlertMessage;

   public test(String Name, String LastName) throws IOException{

      questions q = new questions(); 

      arrQuestions = q.get_all_questions(false);

      answers = new String[arrQuestions.length + 3];

      if (Name.compareTo("") ==  0){

          answers[0] = "anonymous";

          answers[1] = "";

      }

      else{

          answers[0] = Name;

          answers[1] = LastName;

      }

      setupDate();

      nextQuestion();

      setSize(500, 500);

      setVisible(true);

   }

   private void setupDate(){

   /* Makes the current date and assigns it to the appropriate array element */

      Calendar now = Calendar.getInstance();

      SimpleDateFormat formatter = new SimpleDateFormat("yyyy-MM-dd");

      answers[2] = formatter.format(now.getTime()); 

   }

   private void setupImagePane(String image){

   /* If question has an image, the image is shown in a Scrollabe pane */

       Icon img = new ImageIcon(conf.RootDirectory+image);

       JLabel labelIcon = new JLabel("", img, SwingConstants.CENTER);

       ImagePane = new JScrollPane(labelIcon);

       ImagePane.setToolTipText("Use the scrollbars if you cannot see the whole image");

       ImagePane.setBorder(BorderFactory.createEmptyBorder());

       ImagePane.setPreferredSize(new Dimension(380, 300));

   }

   private void nextQuestion() throws IOException{

   /* Cleans the conteiner and sets it up for the following question */

       removeAllComponents();

       /* Checks if there is any more questions */

       if(arrQuestions.length> n){

          if (arrQuestions[n][1].compareTo("") != 0)

              setupMultipleChoiceContainer();

          else

              setupFillInContainer();

       }

       else {

           /* Saves responses and shows "Thanks for responses" screen */

           saveAnswers();

           setupTestEndContainer();

       }

   }

   private void setupMultipleChoiceContainer(){

   /* Sets up container for a multiple choice question */    

       JLabel labelQuestion = new JLabel(arrQuestions[n][0]);

       addComponent(labelQuestion, 0, 0, 2, 1);

       choicesRadio = new JRadioButton[5];

       radioGroup = new ButtonGroup();

       if (arrQuestions[n][6].compareTo("") != 0){

           setupImagePane(arrQuestions[n][6]);

           addComponent(ImagePane, 0, 1, 2, 1);

       }

       JPanel ChoicePanel = new JPanel();

       ChoicePanel.setLayout(new GridLayout(5, 1));

       char ChoiceLetter = 'A';

       for (int r= 1; r <= 5; r++){

           if (arrQuestions[n][r].compareTo("") != 0){

            choicesRadio[r-1] = new JRadioButton(ChoiceLetter+". "+arrQuestions[n][r]);

            choicesRadio[r-1].setToolTipText("Hit the radio button reffering to the best choice.");

            ChoicePanel.add(choicesRadio[r-1]);

            radioGroup.add(choicesRadio[r-1]);

            ChoiceLetter++;

           }

        }

        addComponent(ChoicePanel, 0, 3, 1, 1);

        ButtonNext = new JButton("Next");

        ButtonNext.setToolTipText("Next question");

        ButtonNext.addActionListener(new ButtonNextMChoiceHandler());

        addComponent(ButtonNext, 1, 4, 1, 1);

    }

   private void setupFillInContainer(){

   /* Sets up container for a fill-in question */

       JLabel labelQuestion = new JLabel(arrQuestions[n][0]);

       addComponent(labelQuestion, 0, 0, 2, 1);

       addComponent(new JLabel(), 0, 0, 1, 1);

       if (arrQuestions[n][6].compareTo("") != 0){

           setupImagePane(arrQuestions[n][6]);

           addComponent(ImagePane, 0, 2, 2, 1);

       }

       AnswerField = new JTextArea(5, 30);

       AnswerField.setToolTipText("Please enter your response here");

       AnswerField.setLineWrap(true);

       AnswerField.setWrapStyleWord(true);

       addComponent(new JScrollPane(AnswerField), 0, 3, 2, 1);

       ButtonNext = new JButton("Next");

       ButtonNext.setToolTipText("Next question");

       ButtonNext.setEnabled(true);

       ButtonNext.addActionListener(new ButtonNextFIHandler());

       addComponent(ButtonNext, 1, 4, 1, 1);

   }

   private void setupTestEndContainer(){

   /* Sets up container for "Thanks for responses" screen */

       JLabel labelNotice = new JLabel("Thank you so much for responding to the questionnaire!");

       addComponent(labelNotice, 0, 0, 1, 1);

       JButton ButtonExit = new JButton("Exit");

       ButtonExit.setToolTipText("Click the button to end the application");

       ButtonExit.addActionListener(new ButtonExitHandler());

       addComponent(ButtonExit, 0, 1, 1, 1);

   }

   private void saveAnswers() throws IOException{

   /* Saves responses */

       responses rsp = new responses();

       rsp.saveAnswers(answers);

   }

   private class ButtonNextMChoiceHandler implements ActionListener{

   /* Button Next Listener in multiple choice questions */

        public void actionPerformed(java.awt.event.ActionEvent actionEvent) {

            int selected = -1;

            for (int r = 0; r< choicesRadio.length; r++)

                if (choicesRadio[r] != null && choicesRadio[r].isSelected())

                    selected = r;

            if (selected != -1){

                char ResponseLetter = 'A';

                for (int r = 0; r < selected; r++)

                    ResponseLetter++;

                answers[n+3] = ""+ResponseLetter;

                n++;

                try{

                    nextQuestion();

                }

                catch(Exception exp){

                    System.err.println(exp.toString());

                }

            }

            else{

                AlertMessage = new JOptionPane();

                AlertMessage.showMessageDialog(null, "Please select your choice!");

            }

       } 

   }

   private class ButtonNextFIHandler implements ActionListener{

   /* Button Next listener for fill-in questions */    

       public void actionPerformed(java.awt.event.ActionEvent actionEvent){

            answers[n+3] = AnswerField.getText();

            n++;

            try{

                nextQuestion();

            }

            catch(Exception exp){

                System.err.println(exp.toString());

            }

        }

   }

   private class ButtonExitHandler implements ActionListener{

   /* Disposes the program */    

        public void actionPerformed(ActionEvent event){

            questionnaire.dispose();

        }

    }

}

Configuration file listing

# Questionnaire configuration file

# Root directory - absolute path to the directory where all images and *.dat files of program are stored.

# It can be a network folder; but make sure that it is writable!

# MAKE SURE THAT THE PATH ENDS WITH A SLASH!

# Example 1: RootDirectory = ; - uses the same directory in which program jar and configuration files are located.

# Example 2: RootDirectory = C:/questionnaire/; - uses the directory questionnaire in local hard drive C: (Windows).

        RootDirectory = /home/rytis/questionnaire/;

# IndexFileName - file, where question index is stored.

# Example: IndexFileName = questionsIndex.dat;

        IndexFileName = questionsIndex.dat;

# QuestionsFileName - file, where questions are stored.

# Example: QuestionsFileName = questions.dat;

        QuestionsFileName = questions.dat;

# ResponsesFileName - file, where responses are stored and where they are registered after completing the questionnaire.

# Example: ResponsesFileName = responses.dat;

        ResponsesFileName = responses.dat;

# csvSeparator - character used to separate two fields in a responses.csv file. Used when exporting responses to *.csv format.

# Please enter the character in double qoutes.

# Example 1: csvSeparator = ";";

# Example 2: csvSeparator = " ";

        csvSeparator = ",";

C2. Usability

Objectives
Evidence

It is easy to switch between respondent and administrator part of the program
See the main method in application class: administrator part of the program can be accessed by supplying the argument AdminPanel.

GUI driven questionnaire is explicit and easy to complete.


See figure 2 and the class login: there are tips informing the user about input requirements and button functions.

See figures 3, 4 and 5 and the class test: there are tips informing the user what input is required and what are the functions of buttons.

In both classes there are also message dialogs to inform the respondent that she/he has failed to input required fields.

Administrative part of the questionnaire is also GUI driven and easy to understand.
See QuestionAdministrator: in case responses file is not empty, a message box appears informing the  administrator that in order to avoid errors in responses, it is not recommended to edit the questionnaire. 

See figure 6 and the class  QuestionsTab: when the administrator holds the mouse over the questions table a tip informing how to edit a question appears. The items of pop-up menu with administrative tools have hints too, in order to give administrator an understanding of what specific functions perform. In case the administrator wants to remove a question, a dialog box, asking to confirm appears.

See figure 7 and the class QuestionEditor: the hints are shown for every text field informing which fields are compulsory and which ones are optional.

See figure 8 and the class ResponsesTab: there are hints for destination field and browse button. After the responses are exported a message box  with the location, where the responses were exported, appears.

See the class Browser: default file browser much resembles the ones found in any contemporary operating system.

Configuration file is extensively commented, examples are present.
See the listing of the configuration file: the usage of every option is explained, examples are provided.

C3. Error handling


There are three main sources of errors in this application. Firstly, it is respondent or administrator input errors (failing to input required data), secondly, it is program data file errors (index file contains a question id of a non-existing question) and finally, it is misconfiguration (non-existing or incorrect configuration file, non-existing data files).


In order to have the required fields always correct the user is notified if he/she fails to input required data. The following check is performed if there are two compulsory text fields.

if ((TextField1.getText().compareTo("") != 0) && (TextField2.getText().compareTo("") != 0))


goFurther();

else{


JOptionPane AlertMessage = new JoptionPane();


AlertMessage.showMessageDialog(null, "Please fill in all of the required fields");

}


Of course, it is suited to each case separately. For example in the class login, the following check is performed.

if ((FieldName.getText().compareTo("") != 0 && FieldLastName.getText().compareTo("") != 0) || CheckAnonymous.isSelected()){


questionnaire = new test(FieldName.getText(), FieldLastName.getText());


questionnaire.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);


loginScreen.dispose();

}

else{


AlertMessage = new JOptionPane();


AlertMessage.showMessageDialog(null, "Please type your name and last name or check the anonymous checkbox!");

}


This type of checking is also performed in classes test (to check if the respondent has selected a radio button), QuestionEditor (to check whether the administrator filled in all the required fields), ResponsesTab (to check whether the administrator entered the path where to export).


As the program root directory and names of data files are configured by the user, so it is likely that the user would be willing to edit those files himself. Therefore, two cases were considered: firstly, in the index file there may appear an id of the question, which does not exist. Secondly, CSV file structure can be damaged, if the number of fields is incorrect. In the first case, the program will detect that the question id is invalid, print an error message and remove that question id from index file. In the second case, the program will notify the user about the error and remove the id of the invalid question from the question index file.


See an excerpt below from the method get_all_questions(boolean with_id) in the class questions. Question ids are sored in the array order. As question id is its line number, so if there is a value in the array greater than the number of lines, an error message is output, -1 is assigned instead of incorrect value and method, which would make a new index line and rewrite the existing index file, is called. Finally, the method get_all_questions(boolean with_id) is called again to make a new array of questions. As the questions data file is a CSV file with eight fields, so in case the number of fields is incorrect, the error message is output and the same procedure is repeated as in the first case.

for (int r = 0; r<order.length; r++) {


if (order[r] >= count_lines){



System.err.println("Invalid question id: "+order[r]+" removing from index file.");



order[r] = -1;



updateQuestionIndex(order);



return get_all_questions(with_id);


}

else if (count_csv_fields(get_line(filename, order[r])) != 8){



System.err.println("Invalid question CSV format "+order[r]+". Removing from the index file.");



order[r] = -1;



updateQuestionIndex(order);



return get_all_questions(with_id);


}

else{


parse_line(get_line(filename, order[r]));


questions[r][0] = question;


questions[r][1] = choices[0];


questions[r][2] = choices[1];


questions[r][3] = choices[2];


questions[r][4] = choices[3];


questions[r][5] = choices[4];


questions[r][6] = multimedia;


if (with_id)



questions[r][7] = Integer.toString(id);


}

}


Finally, misconfiguration might include: non-existing configuration file, not configured certain options and non-existing program data files. As of non-existing configuration file and not configured certain options, both of these are solved by calling the method checkConfiguration() in the class configuration, which checks if all the required options are configured and in case some option is not configured, it prints an error message and assign a default value to it.

private void checkConfiguration(){


if (QuestionsFileName == null){



QuestionsFileName = "questions.dat";



System.err.println("Misconfiguration: default questions file loaded.");


}


if (IndexFileName == null){



IndexFileName = "questionsIndex.dat";



System.err.println("Misconfiguration: default questions index file loaded.");


}


if (ResponsesFileName == null){



ResponsesFileName = "responses.dat";



System.err.println("Misconfiguration: default responses file loaded.");


}


if (RootDirectory == null){



RootDirectory = "";



System.err.println("Misconfiguration: default root directory loaded.");


}

}


In order to solve the problem of non-existing program data files, in case of FileNotFoundException both methods get_line and get_total_lines, call the method add_line to create a new empty file. Below is an excerpt from get_line method; however,   get_total_lines uses a very similar algorithm to cope with the FileNotFoundException.


try {


BufferedReader in = new BufferedReader(new FileReader(filename));





for (int r = 0; r < line_number; r++)



in.readLine();


line = in.readLine();



in.close();

}

catch (FileNotFoundException exception){


System.err.println("The required file "+filename+" was not found, new file created.");


this.add_line(filename, null, false);


return null;

}


Finally, in the case of such problems as disk full or not writable, which might produce a runtime error in the method add_line,  a more general error message is output.

try{


BufferedWriter out = new BufferedWriter(new FileWriter(file_name, append));


if (append){



out.flush();



out.newLine();


}


if (line != null)


out.write(line);


out.close();

}

catch (IOException exception){


System.err.println("Error writing the file: "+file_name);

}

C4. Success of the program

Objective
Evidence

Program package should include both administrator's and respondent's parts; switching between them should be easy.
Figures 12 – 14

The program should have a comfortable questions administration tool with add/remove, edit and change order functions.
Figures 15 – 27 for adding questions;

Figures 28 – 34 for questions administration panel;

Figures 35 – 41 for remove and change order features;

Figures 42 – 51 for editing questions;

It should be possible to add both fill-in and multiple choice questions.
Figures 15 – 16 for fill-in questions

Figures 17 – 20 for multiple choice questions

There should be a possibility to add an image to a question.
Figures 23 – 27 for adding an image

Figure 67 for showing an image on a question

There is a possibility for a respondent to choose, whether to fill in his/her name or complete the questionnaire anonymously.
Figures 52 – 59

The program should be able to carry out the questionnaire and record responses along with the date the questionnaire was completed.
Figures 60 – 67 for carrying out the questionnaire;

Figures 68 and 69 for recording responses to the responses file;

Fill-in questions usually require extended response; there should be enough space for a few tens of words; these questions are optional.
Figure for 60 fill-in question text field and figure 61 for demonstrating that program does not require the respondent to input his/her response

For multiple choice questions, there should be from two to five choices; these questions are compulsory.
Figures 64 – 66 for showing multiple choice question and figure 63 for error message if the respondent does not select any choice

The program should have a basic configuration file, where location and names of program data files can be configured. 
Figure 70 for configuring program root directory and figures 71 – 75 for configuring program data files

It should be possible to export responses to CSV file format, which is compatible to most spreadsheet programs.
Figures 76 – 82 for exporting the responses and figures 83 and 84 for configuring CSV field separator, which makes the program compatible with most spreadsheet applications.

D. Documentation

D1. Testing of the program

Launching the program

The first objective of the application is that it has both respondent and administration parts, which can be accessed from the same package. 

Test Data
Type
Expected output
Actual output

java -jar questionnaire.jar
Valid input
The respondent part is launched
See figure 12 below

java -jar questionnaire.jar AdminPanel
Valid input
The administrator part is launched
See figure 13 below

java -jar questionnaire.jar A
Invalid input
The respondent part is launched
See figure 14 below
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Figure 12: launching the program – respondent part
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Figure 13: launching the program – administrator's part
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Figure 14: launching the program – incorrect parameters, respondent part launched

Question administrating tools: adding and editing question

Test Data
Type
Expected output
Actual output

Adding fill in question: question field is filled and Multiple choice checkbox is checked
Valid input
Question is added to the questions file, its id is added to the questions index file, a new row in the questions table appears.
See figures 15 and 16 below

Adding a multiple choice question: Question, Choice A and Choice B fields are filled and OK button is clicked
Valid input
Question is added to the questions file, its id is added to the questions index file, a new row in the questions table appears.
See figures 17 and  18 below

Adding a multiple choice question: Question and all choices fields are filled
Valid input
Question is added to the questions file, its id is added to the questions index file, a new row in the questions table appears.
See figures 19 and  20 below

Question field and Choice A is filled
Invalid input
Error message is shown
See figure 21 below

Question field is filled, but choices fields are left blank, fill-in checkbox is left blank
Invalid input
Error message is shown
See figure 22 below

Browse button is clicked
Valid input
File browser (jpeg, gif and png only) appears
See figure 23 below

File from browser is chosen, button open is clicked
Valid input
File bowser is closed, path to selected  image is put to “File location” field, image is previewed
See figure 24 below

Extremely large image is chosen
Valid input
Image is put to a scrollable panel
See figure 25 below

Question with five choices and an image is added
Valid input
Question is added to the questions file, its id is added to the questions index file, a new row in the questions table appears.
See figures 26 and 27 below
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Figure 15: required fields for a fill-in question are filled
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Figure 16: question table, question and question index files after OK button in the question editor is clicked
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Figure 17: question field and choices A and B are filled in to create a multiple choice question
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Figure 18: question table, question index and question files after OK button in the question editor is clicked
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Figure 19: multiple choice question with choices A through E is filled in
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Figure 20: question table, question index and question files after OK button in the question editor is clicked
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Figure 21: question field and choice A is filled in, OK button is pressed
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Figure 22: question field is filled; choices and fill-in checkbox are left blank
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Figure 23: Browse button is clicked
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Figure 24: file from browser is chosen, Open button is clicked
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Figure 25: Extremely large image is chosen
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Figure 26: question with five choices and an image is added
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Figure 27: question with five choices and an image is added

Question administrating tools: administrator panel testing

Test Data
Type
Expected output
Actual output

Clicking the left mouse button on some question when none is selected
Valid input
The question is selected
See figure 28 below

Clicking the left mouse button on selected row and dragging the mouse two columns down so as to select three questions
Invalid input
It should not be possible to select multiple questions, so only one question remains selected
See figure 29 below

Double-clicking some question
Valid input
Question editor is triggered
See figure 30 below

Clicking the right mouse button on selected question
Valid input
Questions editing menu appears
See figure 31 below

Clicking the right mouse button on unselected question when no question is selected
Invalid input
Error message appears
See figure 32 below

Clicking the right mouse button on unselected question, when some question is selected
Invalid input
Error message appears
See figure 33 below

When menu is visible, the left mouse button is clicked anywhere on the table
Valid input
Menu is hidden
See figure 34 below
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Figure 28: selecting one question
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Figure 29: dragging the mouse so as to select multiple questions
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Figure 30: question editor is triggered after some question is double-clicked
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Figure 31: question editing menu is shown after the right mouse button is clicked
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Figure 32: clicking the right mouse button when no question is selected
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Figure 33: clicking the right mouse button on unselected question
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Figure 34: After clicking the left mouse button anywhere on the table, question editing menu is hidden

Question administrating tools: changing order and removal of the questions

Test Data
Type
Expected output
Actual output

Remove item is clicked
Valid data
A dialog asking to confirm is shown, question id is removed from questions index file, question row is removed; menu is hidden
See figures 35 and 36 below

Up a question item is clicked
Valid data
Questions ids and table rows are swapped; menu is hidden
See figure 37 below

Up a question item is applied to the first question on the table
Invalid data
Up a question item is disabled, so nothing happens
See figure 38 below

Down question item is applied 
Valid data
Questions ids and table rows are swapped; menu is hidden
See figure 39 below

Down question item is clicked on the last question on a table
Invalid data
Down a question item is disabled, so nothing happens
See figure 40 below

Edit item is clicked
Valid data
Question editor is launched
See figure 41 below
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Figure 35: the dialog asking to confirm removal of the question, and below index file before removal of the question
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Figure 36: questions table and index file after removal of the question.
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Figure 37: questions table and questions index file after “Up a question” menu item is applied to the second question
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Figure 38: Up a question item is applied to the first question
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Figure 39: questions table and questions index file after “Down a question” menu item was applied to the second question
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Figure 40: “Down a question” menu item is applied to the last question on the table
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Figure 41: “Edit” menu item is applied to the question

Question administrating tools: editing questions

Test Data
Type
Expected output
Actual output

Editing multiple choice question: changing one word of the question, changing choices to upper case, adding an extra choice 
Valid input
The question is edited along with choices in the questions table and questions data file
See figures 42 and 43 below

Editing multiple choice question: removing  choices so that only one choice is left, clicking OK
Invalid input
Error message is shown
See figure 44 below

Editing multiple choice question: filling three choices, but leaving the choice A blank, clicking OK button
Invalid input
Error message is shown
See figure 45 below

Editing multiple choice question: clicking fill-in question checkbox
Valid input
Choices fields are cleared and disabled
See figure 46 below

Editing fill-in question: question is altered, OK button pressed
Valid input
Question is changed within the question index file
See figure 47 and 48 below

Editing fill-in question: making the question field blank, OK pressed
Invalid input
Error message is output
See figure 49 below

Changing question of the image
Valid input
Question data file is updated with new image file name
See figures 50 and 51 below
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Figure 42: question is changed (removed “ever” and “at any other” changed with “at this”), an extra choice (“I cannot remember”) is added
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Figure 43: questions table and data file after OK is clicked
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Figure 44: all but one choice are removed, OK button is clicked
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Figure 45 leaving choice A blank, button OK is clicked
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Figure 46: Fill-in question checkbox clicked for multiple choice question
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Figure 47: Fill-in question is altered (removed “if any”)
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Figure 48: question table and data file after OK is clicked
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Figure 49: editing fill-in question – leaving the question field blank
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Figure 50: changing image of a question
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Figure 51: question table and data file after OK is clicked 

Respondent's part of the application: starting the questionnaire

Test data
Type
Expected output
Actual output

Filling name and last name, clicking OK button
Valid input
The respondent is taken to the questionnaire
See figures 52 and 53 below

Clicking anonymous checkbox, clicking OK button
Valid input
The respondent is taken to the questionnaire
See figures 54 and 55 below

Clicking Exit button
Valid input
The program exits
The program exited

Filling name, leaving last name field blank
Invalid input
Error message is shown
See figure 56 below

Filling last name, leaving first name field blank
Invalid input
Error message is shown
See figure 57 below

Leaving all fields blank, OK button clicked
Invalid input
Error message is shown
See figure 58 below

Inputting name, last name and clicking anonymous checkbox
Invalid input
Name and last name fields are erased
See figures59 below
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Figure 52: name and last name fields are filled in
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Figure 53: after OK button is clicked, the respondent is taken to the questionnaire
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Figure 54: anonymous checkbox is checked
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Figure 55: after OK button is clicked, the respondent is taken to the questionnaire
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Figure 56: name field filled, last name field left blank, OK button clicked
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Figure 57: last name filled, name field left blank, OK button clicked
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Figure 58: all fields left blank, OK button clicked
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Figure 59: inputting name, last name and clicking anonymous checkbox

Respondent's part of the application: completing the questionnaire

Test Data
Type
Expected output
Actual output

Fill-in question: writing several sentences to the text field
Valid input
Lines are wrapped, words are not wrapped, the text is in a scrollable pane
See figure 60 below

Fill-in question: button next is clicked, with response field filled
Valid input
The following question is shown
See figure 61 below

Fill-in question: leaving blank the text area and clicking next button
Valid input
The following question is shown
See figure 62 below

Multiple choice question: clicking next button when no choice is selected
Invalid input
The error message is shown
See figure 63 below

Multiple choice question: clicking on the radio button
Valid input
The radio button is selected
See figure 64 below

Multiple choice question: clicking on the radio button, when another radio is already selected
Valid input
Radio button clicked is selected, old radio button becomes unselected
See figure 65 below

Multiple choice question: clicking next button, when some choice radio is selected
Valid input
The following question is shown
See figure 66 below

Question with a big image
Valid input
Image is displayed in a scrollable pane
See figure 67 below

Completing the questionnaire with the following responses: anonymous; “none”; B; E; A.
Valid input
“Thanks for responses” screen is shown, the following line is added to responses file:

“anonymous”,“”,“2006-01-26”,“none”,“B”,“E”,“A”,
See figure 68 below

Completing the questionnaire with the following responses: Jonas Jonaitis; <leaving text area blank>; A; D; B.
Valid input
“Thanks for responses” screen is shown, the following line is added to responses file:

“Jonas”,“Jonaitis”,“2006-01-26”,“”,“A”,“D”,“B”,
See figure 69 below

Exit button is clicked on the “Thanks for responses screen”
Valid input
The program exits
The program exited
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Figure 60: testing fill-in question text area line wrapping
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Figure 61: button next is clicked when text area is filled (the respondent is taken to the next question)
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Figure 62: button next is clicked with no text in the text area (the respondent is taken to the next question)
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Figure 63: clicking next button with no choice selected

[image: image75.png]Sl s BES

Session Edi View Bookmarks Sefings Help

&) @ shen %

rytisQWBRASAT:~$ Us /var/questionnaire
index.dat qIndex.dat questionsbata.dat responses.dat

rytisgUIBRASAT:-$ java -jar questionnaire.jar AdminPanel

The required file /var/questionnaire/questions.dat was not found, new file created

Invalid question id: 0 removing from index file

Invalid question id: 1 removing from index file.
Invalid question id: 2 removing from index file.
1nvalid question id: 3 removing from index file

X

Questions

“Responses |

Add a new question
uestion |_Choice A |_Choice B |_Choice C | _Choice D |_Choice E | Image

Fle Edit Go Tools Sefngs Help

iREED ey D

drive Ci (Windows) . <

RootDirectory = /var/questionnaire/;

# IndexFileName - file, where question index is stored.
§ Example: ndexFiloNane = questionsIndex.dats
IndexFilenane - irfex

da

# QuestionsFileName - file, whers questions are stored.
# Example: QuestionsFilelame = questions.dat;
QuestionsFileName = questions.dat;

t ResponsesFileName - file, where responses are stored and where they are registered after
completing the questionnaire.
# Example: ResponsesFileName = responses.dat;

ResponsesFileName = responses.dat;

INS | Line: 15 Col: 27




Figure 64: clicking one of the radio buttons
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Figure 65: clicking a radio button when another radio button is selected
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Figure 66: clicking next button when some choice is selected (the respondent is taken to the next question)
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Figure 67: question with a big image
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Figure 68: “thanks for responses” screen and responses file after questionnaire is completed
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Figure 69: “thanks for responses” screen and responses file after questionnaire is completed

Configuring the program


Earlier tests were carried out with /home/rytis/questionnaire as program root directory. Performing these tests program data files and images are moved to configured directories to make sure that the program reacts to the configuration changes. Note that in this section configuration will be tested with administrator panel, but similar results should be produced with respondent's part of the application, as both parts use the same configuration and input/output classes.

Test data
Type
Expected output
Actual output

Program root directory is set to /var/questionnaire
Valid input
The questions administrator panel starts and displays questions added during earlier tests 
See figure 70 below

Program questions data file is renamed questionsData.dat, questions filename in configuration file is set to questionsData.dat
Valid input
The questions administrator panel starts and displays questions added during earlier tests
See figure 71 below

Program questions index file is renamed index.dat, questions index filename in configuration file is set to index.dat
Valid input
The questions administrator panel starts and displays questions added during earlier tests
See figure 72 below

Program questions index filename in configuration file is set to non-existing file qIndex.dat
Invalid input
Error messages are shown, an empty file qIndex.dat is created, empty administrator panel starts
See figure 73 below

Program questions filename in configuration file is set to non-existing file questions.dat
Invalid input
Invalid id error messages are output, an empty file questions.dat is created, all question id are removed form index file, empty administrator panel starts 
See figure 74 below

Configuration file is deleted, program data files are renamed to default names (questions.dat for question data file and questionsIndex.dat for question index file) and moved to the same directory as the program jar file (question index file erased during the last test is written manually)
Invalid input
Error message is shown, default configuration is loaded, administrator panel starts and displays questions added during earlier tests
See figure 75 below
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Figure 70: program data files are moved to /var/questionnaire/, configuration edited accordingly, question administrator tool is launched
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Figure 71: questions data file is renamed, configuration filename of question data is changed, question administrator is launched
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Figure 72: questions index file is renamed, configuration filename of question index is changed, question administrator is launched
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Figure 73: configured questions index filename is changed to non-existing file
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Figure 74: configured questions data filename is changed to non-existing file
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Figure 75: configuration file is removed, program data files are moved to the same directory as program jar file.

Exporting responses


Before this test, the questionnaire is completed at several dates with different names, last names and responses in order to test sorting features.

Test Data
Type
Expected output
Actual output

Browse button is clicked
Valid data
File browser (directories only) appears
See figure 76 below

Button OK in browser is clicked
Valid data
Path to current directory is put to the Destination field
See figure 77 below

Export button is clicked with date sorting radio checked and destination selected
Valid data
Information message is shown, CSV file responses.csv with responses sorted by date is created
See figure 78 below

Export button is clicked with name sorting radio checked and destination selected
Valid data
Information message is shown, CSV file responses.csv with responses sorted by name is created
See figure 79 below

Export button is clicked with last name sorting radio checked and destination selected
Valid data
Information message is shown, CSV file responses.csv with responses sorted by last name is created
See figure 80 below

Export button is clicked with no destination specified
Invalid data
Error message is shown
See figure 81 below

Responses file is made empty and export button is clicked
Invalid data
Error message is shown
See figure 82 below

CSV separator is configured to be a semicolon and responses are exprted
Valid data
Information message is shown, CSV file responses.csv with CSV fields separated with a semicolon
See figure 83 below

CSV separator is configured to be a space and responses are exprted
Valid data
Information message is shown, CSV file responses.csv with CSV fields separated with a space
See figure 84 below
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Figure 76: directory browser
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Figure 77: absolute path to the directory is put to the destination field after OK button is clicked in the directory browser
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Figure 78: exported CSV file sorted by date previewed in OpenOffice Calc
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Figure 79: exported CSV file sorted by name previewed in OpenOffice Calc

[image: image91.png]First name

Last name

[ox |

Welcome to Questionnairel

[ anonymous




Figure 80: exported CSV file sorted by last name previewed in OpenOffice Calc
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Figure 81: export button is clicked when destination field is empty

Figure 82: export button is clicked when responses file is empty

Figure 83: responses exported with semicolon as CSV field separator

Figure 84: responses exported with a comma as CSV field separator

D2. Evaluating solutions

Evaluation


As it can be seen from the earlier sections, the program functions reasonably well and has met all of the objectives and criteria for success stated in the analysis section. It is completely finished for both respondent and administrator. For respondent, the program is capable of carrying out the questionnaire with both fill-in and multiple choice questions; whereas, for administrator it implements various features of question and responses management.


It successfully works with multiple choice and fill-in questions; however, as the program was designed keeping one user in mind, so such features as whether to allow the respondent not to respond to a particular type of question, or whether to allow the respondent to go back to the previous question were not made manageable by the administrator. Therefore, this program works fine with surveys carried out at the Center of Music Education at Lithuanian Academy of Music and Theatre, namely compulsory multiple choice questions with 2 – 5 choices and optional fill-in questions with a few sentences of text. The program is incapable of working with other types of questions, such as questions with a few possible choices, or with different requirements, for example compulsory both fill-in and multiple choice questions.


From programmer’s point of view, it has various classes which can be successfully used in making new projects as well as improving the existing one. For example, class aimed at file handling possess methods for counting lines, adding a new line at the bottom of the file or copying file, CSV handling class possess parser, field counter, CSV line former, configuration class posses a configuration file parser.

Limitations

The outstanding feature of this program is its simplicity; however, a great deal of usability has been sacrificed for it. Simplicity of the program is natural, because this program was aimed at a particular person with particular needs and skills. As a result, the program was designed collaborating with the secretary of centre of music education at Lithuanian Academy of Music and Theatre and thus satisfies all her needs and preferences. The fact that this program implements only the features that this particular user needs and comes with no additives contributes to simplicity but at the same time makes the program little applicable outside the Center of Music Education. In short, this program is a typical application designed and built for only one particular user with limited possibility to use in other cases.

Secondly, although the administrator is an experienced computer user able to configure the program using the configuration file, still the program does not make use of comfortable features, such as file browser and is inevitably more vulnerable to crash due to misconfiguration.

Thirdly, since the program is aimed at making the questionnaire available at several computers connected via Windows network and the possibility of storing questionnaire files on a network computer was implemented, new inconveniences arise when the user decides to change the network folder or the names of program data files – in this case, the administrator would have to make a new configuration file and replace the existing ones in every network computer in which the program is installed.

Moreover, the program is in English, whereas for it to become more convenient for Lithuanian administrator and respondents, it should have a multi-language interface with administrator being able to configure the language of the program through the configuration file.

Finally, as mentioned above, the program works only with prescribed type of questions, which on one hand contributes to simplicity, but on the other hand, makes the program of limited usefulness outside the original end-user.

Suggested improvements, additional features


For language problem, a good way would be to write a class, which would parse a translation file and record all the translations to the array, which could be used throughout the application. The greatest benefit of this approach is that it would be easy for any user of this program to translate the whole program from English to any other language. Secondly, it would be possible to change those language files and thus switching between languages would become fast and easy.


To solve configuration problems two approaches are possible. No matter the approach followed, I think that the possibility of configuring the program through configuration file should not be abandoned – what is to be done is a GUI driven configuration wizard programmed. It would incorporate file chooser, which would make it easier to choose the root directory of the program and program data files. Now as a desired configuration file can be easily made, the problem of distributing the configuration file  among the network computers arises. The fastest and perhaps the most convenient way is to add an extra feature to the configuration editor, which would enable the administrator to select the directory in which the program is stored on network computers (for example, “C:\questionnaire\”) and some tool of the program would automatically replace existing configuration files with a new one. However, this way is not secure, as making such a tool would include a requirement to make all the network folders writable. A more secure, but less comfortable way is to make a tool, which would be launched from every network computer separately, copy the configuration file from a specified network folder and replace it with the existing configuration file. The drawback of this approach is that once a suitable configuration file is created, the administrator would have to launch the same command on all network computers.

Alternative Approach


In order to solve the problem of limited use outside the Center of Music Education, a different approach of collecting data should be adopted. As the program will be used primarily by educational institutions, so a good way would be to distribute a questionnaire among my classmates, who conduct surveys for their investigations and interview a few of them with greatest experience. The data collected can be added together with what I have already found working with the Center of Music Education. Thus a program suitable for more users could be created. However, this method has its own drawback – the program would become far more extensive and harder for user to learn. On the other hand, the method I have adopted has its positive side – as the program is aimed at the Center of Music Education, so creating a program suited to particular needs means that the user gets only the features he or she wants and nothing more thus making the program lighter, easier and more comfortable to use.

D3. User documentation

System requirements


Any computer with Windows operating system will need Pentium 166 MHz or faster processor with a minimum of 125 MB of free disk space and 32 MB of RAM, which would be capable of running Java runtime environment, in addition to a standard keyboard and mouse.

Installation instructions for Windows users


In the archive questionnaire.zip you will find the following files – questionnaire.jar, questionnaire.conf and jre-1_5_0_06-windows-i586-p.exe. Unpack the file jre-1_5_0_06-windows-i586-p.exe, run it and follow the instructions to install Java runtime environment. If you already have Java runtime environment installed on your system please check the following: click Start choose All Programs (Windows XP) or Programs (Windows 9x), Accessories, Command Prompt. Enter the following command: java -version. If the system indicates that version of Java runtime environment is below 1.5, please update your runtime environment in order to make sure that the program functions properly. Note that if the system does not recognize the command java, most probably you do not have JRE installed on your system, so please follow the instructions above to install it.


Once your Java runtime environment is prepared, extract the files questionnaire.jar and questionnaire.conf to any directory that is convenient to you. Using Windows Explorer go to the directory where the file questionnaire.jar was extracted, right mouse click on it, choose the item “Send to” and then the item “Desktop (Create shortcut)”. Now you have a shortcut on your desktop to respondent part of the application. If you want to have a shortcut to administrator panel, create another desktop shortcut as described above. Go to the desktop and click the right mouse button on one of the shortcuts created and choose the item Properties. At the end of the field location, add the parameter AdminPanel (see figures below).


[image: image2.emf]
Figure 85: creating shortcut


[image: image3.emf]
Figure 86: making shortcut to administrator panel


Now as the shortcuts are created and the program is in place, it is time for configuration. Open the file questionnaire.conf with Notepad or any other plain text editor that is comfortable to you. Specify the following configuration options: 

· RootDirectory – the name of the directory where all program data files and images are stored. This can be either local directory or remote directory on Windows network. If you want to store program data files in the same directory as the program simply leave this option blank: RootDirectory = ;. If you want the program root directory to be C:\questionnaire\ set this configuration option to the following: RootDirectory = C:\questionnaire\;. For network folder at the workgroup WORKGROUP, computer name COMPUTER local disk C: and folder FOLDER, set this configuration option to the following: RootDirectory = //WORKGROUP/COMPUTER/C/FOLDER;. Make sure that the directory specified is writable.

· IndexFileName – the file name of questions index file. Set it to any filename you like, but remember that index file must suit questions data file and if it does not, errors might occur during program runtime. IndexFileName = questionsIndex.dat

· QuestionsFileName – is the file name of questions data file. Set it to any value you like, but remember that questions data file must suit questions index file. In short, do your best to avoid mixing questions data and index files of different questionnaires, as it would definitely produce errors. QuestionsFileName = questions.dat

· ResponsesFileName – is the file name in which responses will be recorded. Do not forget to change the responses file as you make a new questionnaire. ResponsesFileName = responses.dat

· csvSeparator – character which will separate fields in an exported CSV file. In most cases this symbol is a comma or a semicolon; however, to make sure, consult your spreadsheet program user manual. Please enter the character you want in double quotes. csvSeparator = “,”;

Running the program: administrator panel


Once you have successfully installed and configured your program launch administrator panel by double-clicking the icon on desktop created during installation. You would see the following screen.


[image: image4.emf]
Figure 87: administrator panel without questions


Click the big button “Add a new question” and the questions editor will be shown (see figure below).


[image: image5.emf]
Figure 88: question editor


Input question in the question field, and at least two choices – A and B for multiple choice question or check the fill-in checkbox for fill-in question. If you want to add an image to the question click the browse button, select the file you want to add, click OK and see it previewed.


[image: image6.emf]
Figure 89: multiple choice question with an image


Note that once you hit OK button the image is copied to program root folder. After you click OK button, the question appears in the questions table (see figure below).


[image: image7.emf]
Figure 90: questions table with a new question added


After adding several questions, it is now possible to edit, change order and remove them. In order to edit the question (change question, add several choices or an image, turn multiple choice question to fill-in question and vice-versa), either apply a double click on the question you want to edit or select it by clicking the left mouse button on it, then click the right mouse button on it and choose Edit item from the pop-up menu. Question editor similar to the one that was seen in adding new question appears (see the figure below).


[image: image8.emf]
Figure 91: editing question


If you want to remove the question, click the left mouse button on it to select it, then click the right mouse button and choose the Remove item. You will be asked if you are sure you want to remove selected question, click Yes and the question will be removed, click No or Cancel and the question will not be removed (see figure below).


[image: image9.emf]
Figure 92: removing question


To change order of the questions, click the left mouse button on the question to select it, then click the right mouse button and choose either “Up a question” or “Down a question” item. The first item will swap the selected question and the question preceding it. The latter item will swap the selected question with the question descending it. Always remember: the questions in the table appear in the same order in which they will appear in the questionnaire.


After a number people have taken the questionnaire you would want to export their responses to a CSV file. Hit the responses tab in the questions panel. See the figure below.


[image: image10.emf]
Figure 93: Export responses tab


In the sorting panel choose the most appropriate sorting option. By default, it is sorting by date. It is also possible to sort responses by name and last name. In any case, the responses will be sorted in ascending order according to the parameter specified.


In the export panel click browse and choose the directory where the file responses.csv with all sorted responses will be created. If the file is successfully created, a message dialog is shown confirming it (see the figure below).


[image: image11.emf]
Figure 94: responses exported to responses.csv

Running the program: respondent part


Launch respondent part of the application by double-clicking the icon on desktop created during installation. You would see the following screen.


[image: image12.emf]
Figure 95: beginning of the questionnaire


The respondent would have to input his name and last name or check anonymous checkbox. In case, the respondent does not follow this requirement an error message is shown.


If the respondent filled in his name and last name or checked the anonymous checkbox, he/she is taken to the questionnaire. See example figures of fill-in and multiple choice questions below. As in this system multiple choice questions are compulsory and fill-in questions are optional the respondent is notified if he/she has not checked any response to a multiple choice question.


[image: image13.emf]
Figure 96: a fill-in question


[image: image14.emf]
Figure 97: a multiple choice question with an image


[image: image15.emf]
Figure 98: the respondent is notified if he/she has not checked any response


After the respondent completed the questionnaire, a screen thanking for the responses is shown.


[image: image16.emf]
Figure 99: “Thanks for responses” screen

Documentation of Mastery Aspects

1. Arrays

Although arrays are used throughout the program in creating GUI and performing auxiliary operations, the most important use of arrays is in the method get_all_questions(), which is located in the questions class and throughout the class test. In the first case, the method records all the questions into an array, whereas in the second case, the array is used throughout the class to record respondent's name, last name, date and responses.

For code listing see page 28 for questions class and 42 for test class.

2. User-defined objects

User-defined objects are used throughout the application, but the most important ones are questions, configuration and responses. The first object once created hosts a number of functions for question management (adding, removing, editing, getting all the questions). The second once created hosts all the configuration values parsed from configuration file. The third one hosts all the methods for responses handling (saving responses, sorting, exporting).

For code listing see pages 28 for questions class, 26 for configuration class and 30 for responses class.

3. Objects as data records

The only object as data record is configuration object, which is created in the program main class and hosts all the values parsed form configuration file.

For code listing see page 26.

4. Simple selection

As an example, in the method nextQuestion(), which is in the class test, simple selection is used to determine if there are more questions. If there is, the following question is displayed, but if there is no more questions “Thanks for responses” screen is shown.

For code listing see page 42.

5. Complex selection

In the method parse_line(), class questions, which is located in the class questions, switch sentence is used to determine the variable, to which the current parsed value from CSV line should be assigned.

For code listing see page 28.

6. Loops

Loops in many cases are used for GUI creation, and other auxiliary functions. One of the more important use of loops is in the method get_line(), class database, where loop is used to read all lines until the line with required line number is reached.

For code listing see page 25. 

7. Nested loops

Nested loops are used in the method qsort(), class responses, when sorting the array using the quick sort algorithm. 

For code listing see page 30.

8. User-defined methods

User defined methods are used in all classes mentioned in the aspect of user-defined objects. For example, among the methods defined in the class questions there are methods parse_line() for fetching values from CSV field and get_all_questions() for recording all the questions in the questions data file to an array. In the class configuration among the methods there  is parseConfigLine() method for parsing lines from configuration file and checkConfiguration() for checking if all the object's variables are assigned some value.

For code listing see pages 28 for questions class, 26 for configuration class and 30 for responses class.

9. User-defined methods with parameters

Among the user-defined methods with parameters the most important ones are get_line(), add_line() and get_total_lines() in the class database. To all of these methods name of the file is passed, for the method add_line() in addition line to add (String) and whether to append (boolean) are passed, for the method get_line() the number of line to read from file is passed. 

For code listing see the page 25.

10. User-defined methods with return values

Already mentioned methods get_all_questions(), class questions, get_line() and get_total_lines(), class database, return values. The first method returns all the questions recorded to an array, the second method returns the String of line read from the text file and the last method returns the number of lines in a text file.

For code listing see page 28 for questions class and the page 25 for database class.

11. Sorting

The method qsort() in the class responses is used to sort a supplied two dimensional array according to the element number provided. This is an implementation of quick sort algorithm.

For code listing see page 30.

12. Use of additional libraries

Additional libraries used include java.until.StringTokenizer to parse questions order file, javax.swing for creating questions table, dialogs, various panels and file chooser, java.awt library for buttons, labels and ActionListener event handling.

For code listing of using javax.swing and java.awt libraries, see page 41 class login, page 42 class test, page 32 class QuestionAdministrator, page 40 for class Browser, page 34 for class ResponsesTab, page 33 for class QuestionsTab. For using StringTokenizer see page 28, class questions, method get_line_order().
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