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Introduction

This document is the user manual for the CALL (Computer Aided Language Learning) Program for the Irish Language, developed by me, Caoimhín Breathnach. The program aims to provide a learning resource for students preparing for the Leaving Certificate Oral Irish Exam and the teachers seeking to prepare them.

Acknowledgments

This program is partly modeled on the project idea suggested by DCU lecturer Monica Ward, though it has diverged from that template somewhat (most notably, it isn't web-based, and is aimed at students of the Leaving Certificate Applied rather than primary school children). At the suggestion of Dr. Mark Roantree, I used eXist as the basic engine for the program. The initial stages of the project were developed with the assistance of Noel King, who is a postgraduate student at the School of Computing in DCU and had previous experience of using Java to interface with eXist. Valuable technical assistance was also provided by eXist developer Wolfgang Baur. The lessons were developed with the assistance of my mother, Mary Walsh, who teaches Irish among other subjects at Coláiste Eoin in Finglas.

Licenses and Use

At present, ownership of this software is undetermined, and no general license exists to download or use it. As you are reading this document, it is assumed that you are DCU staff, and are thus entitled to download and use it for purposes of assessment. If you are not DCU staff, be advised that what you are doing is quite possibly illegal. 

Setup

Firstly, download the eXist database from http://eXist.sourceforge.net
Then, modify the user admin's password to password. (Or edit the source code of this project so that the String password on line 23 is set to your admin's password.)

Download the program files and lesson files from www.redbrick.dcu.ie/~hjalkar/course_work.html 

Store those files in c:\Program Files\CALL

Create the lessons collection, and add the lesson files to that collection.

To run the program, type call.bat, or click on a shortcut in Windows.

Overview

The program consists of a series of lessons, framed as groups of multiple choice questions. Users can create accounts as either a teacher or a student. A student account can be used to take lessons, and to keep track of results in the lessons completed. These lessons can be revised any number of times. A teacher account can be used to create student accounts, to check on the progress of student accounts with the same class, and to reassign students from one class to another.

User Operations

Creating a New Account

When you start the CALL program, you should see a screen that resembles this.
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Lessan 6

What do the following phrases in Irish mean?

Cad fad na habhair a dhéanann t ar scoil?

Cad a dhéanfaidh ti nuair a fhagfaidh ti an scoil

Ce athéann ann in éineacht leat?

) What subject are you best at at school?

(® What is your favourite subject at school?

) What is your least favourite subject at school?

) What subjects are you doing at school?

() What do you do when you leave school?

7 When will you leave school?

() What will you do when you leave school?

(® What do you do when you come to school?

(® Who goes there with you?

2 Who will go there with you?

) Where do they go with you?

2 Who will go there with you?

Click here to enter resuits

Return to Your Main Page





If you want to create a new account, select the "No" option from the drop-down list under the question, and click the "Enter Details" button. You will be given the option to create either a Teacher or a Student Account in the same way as above. Once you have selected the appropriate option, you will be asked to type in the details in a form like this:
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In this version of the program, it is possible to pass this stage without actually typing any data in these fields. Nonetheless, it is strongly advised that you create a Username field and a Password field, and, if creating accounts in a classroom setting, Name and Class fields. Otherwise, errors of some kind are guaranteed in the future. Once you click on the Enter Details button, you will be directed to the appropriate main page.

Logging in to an existing account

At the Start Page, select Yes, to go the login menu, and type your username and password in the appropriate fields, before clicking the Enter Details button. You will then be directed to the appropriate main page.

Back to the Start Page

In order to get back to the Start Page, simply click on the File button in menu bar at the top left hand corner of the screen and select the Start option.

Student Operations

There are three main operations that can be taken at the student menu:

Begin New Lesson


This operation allows you to select a lesson from a drop-down list of lessons you 
haven't yet taken and do it.

Review New Lesson


This operation allows you to select a lesson from a drop-down list of lessons you 
have already taken and redo it.

Check Your Marks


This operation allows you to check which lessons you have done, and what marks 
you scored in those lessons you have taken.

Teacher Operations

There are two main operations that can be taken at the teacher menu.

Enter Student Data


This operation allows you to create a student account, as outlined in the Creating 
a New Account section above.

Manage Student File


This operation opens a menu which allows you to edit/and or check the data of 
students in your class. Currently, supported operations include checking a 
student's results and assigning a student to a different class.

Lessons

Taking Lessons

Taking lessons is simple. Each lesson consists of a series of multiple choice questions. Simply select the answers to the different questions, and click on the button in the bottom left. There is no negative marking. 
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The results are as follows:

Question 1 was answered incorrectly

Question 2 was answered incorrectly

Question 3 was answered correctly

You scored 1 out of 3 questions correctly.

Return to your main page

Try lesson again





Once you've completed the lesson, you will be directed to a screen where you will be shown the results for the lesson, and given the option to repeat the lesson or to return to your main page.
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Editing Lessons

There is no option at present to edit the Lessons within the program, in part because of the teacher password issue. (See bugs below.) However, you can edit the lessons directly in eXist, and guidance is given in the Document Format section of the Technical Manual on this point.

Troubleshooting

The big user issue in the current version is that there's no way to prevent anyone creating a teacher account, and then using that account to alter the class fields of other students and check their results. 

Also, there is no way of using the program for a teacher to edit their own user information in order to change the classes they are recorded as teaching. 

Furthermore, should a student fail to enter their Class information correctly, it is impossible for the teacher to check their work.

Should future versions of this program be developed, these issues may be dealt with (the teacher password issue is somewhat complicated, as students could have access to this website).

These problems are not unsolvable, however, as they can be dealt with by editing the student and teacher files directly in the eXist database. Guidance on how to do this can be found in the Document Format section of the Technical Manual.

Contact Details

If you have any questions or comments related to this software, do not hesitate to contact me at hjalkar@redbrick.dcu.ie . As I receive a great deal of spam in this account, it is advisable to put [CALL Program] in the header of your email. I will endeavour to respond to your emails as soon as possible.
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Design Philosophy

My main considerations when developing this program were ensuring that the program was interoperable and customisable. Overall, I've had mixed success in this regard. The most obvious issue in terms of interoperability is that the program only works with eXist, and therefore is limited to environments in which eXist can be run. In terms of customisation, the use of XML means that anyone can import student, teacher or lesson files into the appropriate collections in eXist, or write them directly there. The limitations of the program, however, require that they follow the formats specified in this document. Additionally, there is a strict limit to the number of lesson documents possible. As a result, it is better generally to edit the existing lessons (create backups!) than to create new ones whole cloth.

The order of design was, roughly:

Making code to create collections, retrieve documents  from collections and add documents to collections.

Creating a dummy interface while some of those problems were being sorted out.

Making the interface actually work.

Adding query processing tools to the interface.

Modularising the interface code, which was rather messy at this point.

Adding the lessons to the interface.

Adding the document update code.

Making it possible to go back to user pages, start pages, etc.

Solving miscellaneous technical issues outstanding.

Technical Considerations

Through the course of this project, I faced a number of obstacles related to the project. They taught me valuable lessons, like making sure your classpaths are set up correctly, approaching problems from every different angle, making sure your code is well organised, and, if all else fails, consulting with people who are likely to know the answer to your problem. (This doesn't have to be a last resort in a work situation, obviously, but this is coursework, so I had to make the project my own.)

The addDocument problem

addDocument was a class, similar to the createDocument class in the current version of the program, which existed in the original version of the program, and added an existing document to a collection. Despite the code being apparently correct, it threw an exception at the line of code which set the content of a Node. Now, addDocument had been based on code supplied by Noel King, and it had worked for him, and he didn't see a problem with any of the changes I had made, so it baffled me for quite a while. Eventually, I turned the problem over to him entirely. It turned out that there were some jars that should have been added to my project, and also that I was using a different version of eXist to the version he was using, so that my code had to be modified. This sorted it out, and I was able to write createDocument in the same afternoon and get it to work.

Character formats

An unanticipated problem with this program arose shortly after the latter problem was solved. Simply put, when I tried to enter fadas, an exception was thrown and the document didn't get entered. This baffled me, as they're a standard part of the ASCII character set, and UTF-8 is supposed to be more comprehensive than ASCII. I put it on the back burner for a while, until I'd transformed the interface from the mass of spaghetti code it originally was into something more modular and usable. That done, I went back to the problem and discovered that it still existed. My obvious next step was to try editing a file directly, to see if I could add an á to a file. It turned out that this was no problem. Then it dawned on me. eXist used different codes to represent the characters than my Windows did. I wrote a class which would replace all instances of characters with fadas with the UTF-8 codes, and subsequently modified so that it could also replace the UTF-8 codes with the ASCII characters (one of my rare uses of foresight). The result can be found in the Code Samples section of this document. It took a while to settle exactly which areas of code needed the utfisation treatment, but I sorted it out in the end. It is interesting to note that the XML documents generated by this program, which look perfectly normal in eXist, show the UTF-8 codes in other programs.

The Teacher problem

This problem is similar to the addDocument problem in a way, and it persisted for quite a while. The problem was that I could easily query Student documents, but querying Teacher documents simply didn't work. Initially, this wasn't obvious, because the program was a mass of spaghetti code, and the code for querying those documents didn't actually work properly, so that queries on Teacher documents would query Student documents instead, and they looked like they kinda worked. However, when I got the code properly set up, the problem became glaring. My first step was to test the code by simply changing the query from a Student query to a Teacher query. The Student query worked perfectly. The next step was to copy the files to each other's collections, to see if that affected matters. It didn't. Regardless of location, Teacher files were unqueriable, while Student files could be queried anywhere. I put the problem aside and worked on getting the lesson interface set up. When I was doing that, I ran into a problem. I couldn't query the lessons either. It was only at that point that it occurred to me to try to query the documents manually in eXist. Somewhat to my surprise, I was still unable to query Student and Teacher files. At that point, I consulted the eXist mailing list, and was told by eXist developer Wolfgang Baur that he didn't know what the problem was, unless the files had different namespaces. Needless to say, as the files had originally been intended to be XSL compatible, their namespaces all referred to the schemas they were originally based on. I changed the namespaces of the Lesson and Teacher files to match those of the Student files, and this solved the problem.

The final variable problem

The interface of the program relies heavily on anonymous ActionListener classes. A feature of Java is that ActionListeners can't use variables located in their parent classes unless the variable is a final variable, which can be used without difficulty, and without having to pass the variable to the ActionListener. Variables can only be made final when declared, and their value is then fixed. This is a problem when you want to alter such data within an ActionListener. Fortunately, there is a way around this problem. By declaring a final array, you can manipulate, or even declare, any of the elements of the array within the ActionListener without difficulty.

Document Formats

All the data used by the program comes in the form of XML documents. A detailed discussion of XML is beyond the scope of this manual, but it can be summarised by saying that XML is a way of constructing documents as a collection of Nodes, which may themselves contain Nodes. Each Node consists of an opening tag, consisting of a less-than sign, followed by the Node name and a greater than sign, the contents of the Node, and then a closing tag, formed by a less-than sign, a forward-slash, the name of the Node and a greater-than sign. 

For instance, the following is an extract from a document which contains information about a student:

<mm:LessonInfo>

<mm:Number>1</mm:Number>

<mm:LessonTaken>Yes</mm:LessonTaken>

<mm:LessonResult>1</mm:LessonResult>

</mm:LessonInfo>

The nodes listed above are LessonInfo, Number, LessonTaken and LessonResult. The LessonInfo Node contains the other Nodes, which are called elements of the LessonInfo Node. The Number Node has a value of "1", LessonTaken has a value of "Yes", and LessonResult has a value of "1".

The documents, as noted earlier, were originally intended to be XSL compatible. As a result, the documents have some legacy features. It should be noted that files in an eXist database must all share the same namespace, or XPath queries will not function correctly.  This is why the Child, Teacher and Lesson objects all, rather incongruously, share the same namespace.

The formats of the document types used in the program are listed in full below. Each is preceded by a discussion of the purpose of the various Nodes. It is important when editing any of these documents to follow the syntax below as exactly as possible.

The Child document has two main types of subNode; the Profile Node, which contains personal details about the Student, and the twelve LessonInfo Nodes, which contain the details of the lessons the Student has done. The Username and Password Nodes are used for purposes of user verification. The other Nodes contained in the Profile Node contain biographical detail. The LessonInfo Node contains a Number Node, which identifies the Lesson, the LessonTaken Node, which can be either "Yes" or "No", and the LessonResult Node, which contains either the score obtained by the student if the Lesson was taken, or "N/A" otherwise. It is because the Child document contains only 12 LessonInfo Nodes that there is only scope for twelve lessons in the program.

Changing the number of lessons would involve amendments to the selectLesson, checkMarks, enterStudent and studentEntryPage classes, as well as adding new files to the Lesson collection and editing any existing documents in the Students collection.

<mm:Child xmlns:mm="x-schema:childdata.xml">

<!-- These are the definitions of the base components of the Child object. -->

<mm:Profile>

<mm:Name></mm:Name>

<mm:Username></mm:Username>

<mm:Password></mm:Password>

<mm:Class></mm:Class>

<mm:Age></mm:Age>

<mm:ReadingAge></mm:ReadingAge>

</mm:Profile>

<mm:LessonInfo>

<mm:Number>1</mm:Number>

<mm:LessonTaken>Yes</mm:LessonTaken>

<mm:LessonResult>1</mm:LessonResult>

</mm:LessonInfo>

<mm:LessonInfo>

<mm:Number>2</mm:Number>

<mm:LessonTaken>No</mm:LessonTaken>

<mm:LessonResult>N/A</mm:LessonResult>

</mm:LessonInfo>

<mm:LessonInfo>

<mm:Number>3</mm:Number>

<mm:LessonTaken>No</mm:LessonTaken>

<mm:LessonResult>N/A</mm:LessonResult>

</mm:LessonInfo>

<mm:LessonInfo>

<mm:Number>4</mm:Number>

<mm:LessonTaken>No</mm:LessonTaken>

<mm:LessonResult>N/A</mm:LessonResult>

</mm:LessonInfo>

<mm:LessonInfo>

<mm:Number>5</mm:Number>

<mm:LessonTaken>No</mm:LessonTaken>

<mm:LessonResult>N/A</mm:LessonResult>

</mm:LessonInfo>

<mm:LessonInfo>

<mm:Number>6</mm:Number

><mm:LessonTaken>No</mm:LessonTaken>

<mm:LessonResult>N/A</mm:LessonResult>

</mm:LessonInfo>

<mm:LessonInfo>

<mm:Number>7</mm:Number>

<mm:LessonTaken>No</mm:LessonTaken>

<mm:LessonResult>N/A</mm:LessonResult>

</mm:LessonInfo>

<mm:LessonInfo><mm:Number>8</mm:Number>

<mm:LessonTaken>No</mm:LessonTaken>

<mm:LessonResult>N/A</mm:LessonResult>

</mm:LessonInfo>

<mm:LessonInfo>

<mm:Number>9</mm:Number>

<mm:LessonTaken>No</mm:LessonTaken>

<mm:LessonResult>N/A</mm:LessonResult>

</mm:LessonInfo>

<mm:LessonInfo>

<mm:Number>10</mm:Number>

<mm:LessonTaken>No</mm:LessonTaken>

<mm:LessonResult>N/A</mm:LessonResult>

</mm:LessonInfo>

<mm:LessonInfo>

<mm:Number>11</mm:Number>

<mm:LessonTaken>No</mm:LessonTaken>

<mm:LessonResult>N/A</mm:LessonResult>

</mm:LessonInfo>

<mm:LessonInfo>

<mm:Number>12</mm:Number>

<mm:LessonTaken>No</mm:LessonTaken>

<mm:LessonResult>N/A</mm:LessonResult>

</mm:LessonInfo>

</mm:Child>

The Teacher document has two main types of subNode; the Profile Node, which contains personal details about the Teacher, and the four Class Nodes, which contain the details of the classes taught by the Teacher. The Username and Password Nodes are used for purposes of user verification. The Name Node contained in the Profile Node contains biographical detail. The Classname Node contained in the Class Node contains the name of the particular class that the Teacher teachers. There is no reason in principle that the program couldn't be amended to provide further details about the class, which would be expressed as Nodes contained in the Class Node. 

The limit of four classes per Teacher is arbitrary and can be relatively trivially altered. This would involve amendments to the studentList, enterTeacher and teacherEntryPage classes, as well as editing existing Teacher documents.

<mm:Teacher xmlns:mm="x-schema:childdata.xml">

<!-- These are the definitions of the base components of the Teacher object. -->

<mm:Profile>

<mm:Name></mm:Name>

<mm:Username></mm:Username>

<mm:Password></mm:Password>

</mm:Profile>

<mm:Class>

<mm:Classname></mm:Classname>

</mm:Class>

<mm:Class>

<mm:Classname></mm:Classname>

</mm:Class>

<mm:Class>

<mm:Classname></mm:Classname>

</mm:Class>

<mm:Class>

<mm:Classname></mm:Classname>

</mm:Class>

</mm:Teacher>

The Lesson document has two main types of subNode; the Heading Node, which contains identifying details about the Lesson, and the three Question Nodes, which contain the details of the multiple choice questions. The Number field in the Heading Node is used to assist in identifying the document for the purpose of database queries. The Name and Content fields are used for presentation purposes. 

The Question Node consists of an identifying Number Node, a Query Node which contains the question posed to the students, and the four OptionX Nodes, which contain possible answers. The Node also contains a CorrectAnswer Node, the contents of which must be identical to the contents of one of the OptionX Nodes in order for the program to function correctly.

A Question Node in the following form would not work, as the program would compare the string "OptionB" with the strings "Where are you?", "How are you?", "What are you?" and "Who are you?", find no match and record the result as incorrect, regardless of whether the student was correct or not. Be very careful when creating your own Lessons to avoid spelling and punctuation differences.

   <mm:Question>

       <mm:Number>1</mm:Number>

       <mm:Query>Conas atá tú?</mm:Query>

       <mm:OptionA>Where are you?</mm:OptionA>

       <mm:OptionB>How are you?</mm:OptionB>

       <mm:OptionC>What are you?</mm:OptionC>

       <mm:OptionD>Who are you?</mm:OptionD>

       <mm:CorrectAnswer>OptionB</mm:CorrectAnswer>

   </mm:Question>

One of the Lessons included in this version of the program follows.

<?xml version="1.0" encoding="UTF-8"?>

<mm:Lesson xmlns:mm="x-schema:childdata.xml">

<!-- This is a program to demonstrate the LessonSpec object schema to be used in the Irish Language CALL program. The name of the file is lesson1.xml -->

   <mm:Heading>

       <mm:Name>Lesson 1</mm:Name>

       <mm:Number>1</mm:Number>

       <mm:Content>What do the following phrases in Irish mean?</mm:Content>

   </mm:Heading>

   <mm:Question>

       <mm:Number>1</mm:Number>

       <mm:Query>Conas atá tú?</mm:Query>

       <mm:OptionA>Where are you?</mm:OptionA>

       <mm:OptionB>How are you?</mm:OptionB>

       <mm:OptionC>What are you?</mm:OptionC>

       <mm:OptionD>Who are you?</mm:OptionD>

       <mm:CorrectAnswer>How are you?</mm:CorrectAnswer>

   </mm:Question>

   <mm:Question>

       <mm:Number>2</mm:Number>

       <mm:Query>Cad is ainm duit?</mm:Query>

       <mm:OptionA>What is your name?</mm:OptionA>

       <mm:OptionB>What is my name?</mm:OptionB>

       <mm:OptionC>What is a name?</mm:OptionC>

       <mm:OptionD>What do you think of the name?</mm:OptionD>

       <mm:CorrectAnswer>What is your name?</mm:CorrectAnswer>

   </mm:Question>

   <mm:Question>

       <mm:Number>3</mm:Number>

       <mm:Query>Cén aois tú?</mm:Query>

       <mm:OptionA>What is age?</mm:OptionA>

       <mm:OptionB>When were you born?</mm:OptionB>

       <mm:OptionC>What age is he?</mm:OptionC>

       <mm:OptionD>What age are you?</mm:OptionD>

       <mm:CorrectAnswer>What age are you?</mm:CorrectAnswer>

   </mm:Question>

</mm:Lesson>

Interface design

The interface is, you will have noticed, pretty simplistic. Part of the reason for this is that I had no background in GUI design, and another part is that I had originally intended to use a web-based interface and switched to the current setup in order to avoid security issues (not entirely successfully).

The interface is Swing-based, with each "page" consisting of a different Java class. This modularity is what allows users to go back to previous pages and stay "logged-in". The most useful class in the program is the cleanUp() class, which removes all existing components from the screen. This class is shown in its entirety in the Code Samples section of this document.

XPath

XPath is an XML query language, and is the engine behind the program. In every instance where data is retrieved from the program, an XPath query is made. An example of an XPath query would be:

//mm:Password

This query will retrieve the contents of all mm:Password nodes of an XML document 

More complicated queries are also possible with XPath, such as the following query, which retrieves the contents of all mm:LessonTaken nodes of XML documents which contain an mm:Number node with a content of 1.

//mm:LessonInfo[mm:Number=1]/mm:LessonTaken

In the version of XPath used in eXist, the following query will retrieve the contents of  all mm:Passwords in the file johndoe.xml in the Students collection.

document("/db/Students/johndoe.xml")//mm:Password

XUpdate

XUpdate is an XML updating language, with a syntax modeled on XML's. Just as XPath is used whenever existing records are queried. XUpdate is used whenever existing records are altered. It is not used in this program to create new records.

An example of an XUpdate query follows:

<?xml version="1.0" encoding="UTF-8"?><xupdate:modifications version="1.0" xmlns:xupdate="http://www.xmldb.org/xupdate"><xupdate:update select="field"> fieldContent</xupdate:update></xupdate:modifications>

This query will replace the content of all instances of field with fieldContent. Due to the nature of XUpdate processing in eXist, it does so for one specific file only.

Bug Report

The only technical implementation issue I am aware of at the minute, is that the button which takes you back to the teacher main page after entering a student doesn't work. Broader design issues are outlined in the Troubleshooting section of the User Manual.

Code Samples

The following class is a typical example of a user interface class in the CALL program. The global variable c in the Code Sample is the Container which holds the various on-screen components (buttons, textfields, etc.). The ActionListeners work simply enough. When you click on a component with an ActionListener, the commands in the ActionListener are carried out. Note the importance of declaring teacherName as a final variable when it's passed to the class. Only final variables can be manipulated by an unnamed class such as an ActionListener.

The studentEntryPage(true, teacherName) uses the argument true to indicate that the program is being started by a teacher rather than a student, and the teacherName field is intended to enable you to go back to the teacherMainPage when you're done (but doesn't).

public void teacherMainPage(final String teacherName)

{


JLabel heading = new JLabel("  Class Management Main Page");


JButton newStudentButton = new JButton("Enter Student Data");


JButton manageButton = new JButton("Manage Student File");


c.add(heading);


c.add(newStudentButton);


c.add(manageButton);


// Entering Student Details


newStudentButton.addActionListener(




new ActionListener()




{





public void actionPerformed(ActionEvent e)





{






cleanUp();






studentEntryPage(true, teacherName);





}




});


// Student added to class


manageButton.addActionListener(




new ActionListener()




{





public void actionPerformed(ActionEvent e)





{






cleanUp();






studentList(teacherName);





}




});


return;

}

The cleanUp class is vital to the whole interface. It's probably a complete reinvention of the wheel, but it's a perfectly usable wheel nonetheless. Without the command c.getComponent(i).setVisible(false);, components would stay on the screen until overwritten. 

public void cleanUp()

{


// Removes existing components from screen


int j = c.getComponentCount() - 1;


for(int i = j; i >= 0; i--)


{




c.getComponent(i).setVisible(false);



c.remove(c.getComponent(i));


}


return;

}

This class was written in order to deal with the special character problem mentioned in the Technical Considerations section of the Technical Manual. It's pretty straightforward, really. The boolean variable toggle allows you to select between converting ASCII to UTF-8, or vice versa.

public String utfise(String gaelicString, boolean toggle)

{


if (toggle == false)


{



gaelicString = gaelicString.replaceAll("&#225;", "á");



gaelicString = gaelicString.replaceAll("&#233;", "é");



gaelicString = gaelicString.replaceAll("&#237;", "í");



gaelicString = gaelicString.replaceAll("&#243;", "ó");



gaelicString = gaelicString.replaceAll("&#250;", "ú");



gaelicString = gaelicString.replaceAll("&#193;", "Á");



gaelicString = gaelicString.replaceAll("&#201;", "É");



gaelicString = gaelicString.replaceAll("&#205;", "Í");



gaelicString = gaelicString.replaceAll("&#211;", "Ó");



gaelicString = gaelicString.replaceAll("&#218;", "Ú");




}


else


{


gaelicString = gaelicString.replaceAll("á", "&#225;");


gaelicString = gaelicString.replaceAll("é", "&#233;");


gaelicString = gaelicString.replaceAll("í", "&#237;");


gaelicString = gaelicString.replaceAll("ó", "&#243;");


gaelicString = gaelicString.replaceAll("ú", "&#250;");


gaelicString = gaelicString.replaceAll("Á", "&#193;");


gaelicString = gaelicString.replaceAll("É", "&#201;");


gaelicString = gaelicString.replaceAll("Í", "&#205;");


gaelicString = gaelicString.replaceAll("Ó", "&#211;");


gaelicString = gaelicString.replaceAll("Ú", "&#218;");


}


return gaelicString;

}

The following lines of code are excerpted from the displayLesson class which not only displays the lesson but also computes the Student's score in the lesson. This code segment extracts the correct answers for each question from the Lesson file into an array which can be compared to the student's answers. By declaring correctAnswer is a final String array, I allow both the manipulation of the data in the arrays and the use of the data by any of the page's ActionListeners. This segment also contains both the XPath Query used to extract the data (the correct answer of the question identified by the number (i+1)) and the string manipulation needed to strip out that part of the query result which contains data about the query rather than the content of the Node in question.


final String correctAnswer[] = new String[3];


for (i = 0; i < 3; i++)


{


correctAnswer[i] = XPathListDocument("//mm:Question[mm:Number=" + (i + 1) + "]/mm:CorrectAnswer","Lessons",lessonName);


stringLength = correctAnswer[i].length();


correctAnswer[i] = correctAnswer[i].substring(53,stringLength-20);


}

Finally, this module is used to update the Node "field" in the XML file "user" in the collection "collection" with the value "fieldContent". The database binding code is encountered, with slight variations, throughout the classes that deal directly with the eXist database and references code in the eXist libraries.

public void updateFile(String user, String collection, String field, String fieldContent)

{


String query = new String();


query =  "<?xml version=" + '"' + "1.0" + '"' + " encoding=" + '"' +



"UTF-8" + '"' +"?>" + "<xupdate:modifications version=" + '"' + "1.0" +



'"' + " xmlns:xupdate=" + '"' + "http://www.xmldb.org/xupdate"  + '"' +



"><xupdate:update select=" + '"' +



field + '"' + '>' + fieldContent +



"</xupdate:update>" + "</xupdate:modifications>";


System.out.println(query);


try


{


Class cl = Class.forName(driver);




Database database = (Database)cl.newInstance();





DatabaseManager.registerDatabase(database);



Collection col = DatabaseManager.getCollection(dbURL+collection, username, password);


XUpdateQueryService service = (XUpdateQueryService) col.getService("XUpdateQueryService", "1.0");


service.updateResource(user,query);


}


catch (Exception e)


{



System.out.println("Exception " + e);


}


return;

}

