Appendix B – Source Code
Note: to keep sanity checks for the developers of this program, a debug flag and method calls were utilized to allow the user to follow the state of the XQueryTokenizer and XQueryAnalyzer during the XQuery process. 

//*******************************

//CS764 - Advanced Databases

//Fall-2002

//XP Project

//Uche Okpara

//Sean McIlwain

//XP.java : this is the main class

//for the XQuery project.

//arguments -

//args[0] - XQuery Input Filename

//args[1] - XML Result Output Filename

//********************************

import XQueryAnalyzer.*;

public class XP

{

    public static void main(String []args)

    {


if (args.length != 2)


    {



System.out.print("Usage : XP <xquery file>");



System.out.println(" <xml result file>");



System.exit(-1);


    }


String xqueryfile = args[0];


String xresultfile = args[1];


//process the xquery file.


try


    {



XQueryAnalyzer xqa = new XQueryAnalyzer(false);



xqa.processResult(xqueryfile,xresultfile);


    }


catch (Exception e)


    {



//this catches any exceptions that are uncaught



//by the XQueryAnalyzer class.



//this shouldn't happen.



System.out.println("An exception was raised:");



System.out.println("(This shouldn't happen!)");



System.out.println("Contact programmer");



e.printStackTrace();


    }

    }

}

//****************************

//CS764 : XQuery Project

//

//XQueryTokenizer.java

//This class tokenizies a file containing

//an XQuery.  This is done to

//assist in the processing of an XQuery 

//to a file.

//****************************

package XQueryTokenizer;

import java.util.*;

import java.io.*;

public class XQueryTokenizer

{

    protected Vector tokens;

    protected int current_token_index;

    private int tokencount;

    private StringTokenizer st;

    //Constructor : pass in the filepath for the XQuery.

    //this will build the vector of tokens.

    private boolean debug;

    //*******************************************

    //main() : this method exists as a test of the

    //XQueryTokenizer on a given file.

    //*******************************************

    public static void main(String []args) throws Exception

    {


XQueryTokenizer xqt = new XQueryTokenizer(args[0],true);


while (xqt.hasMoreTokens())


    {



XQueryToken xtoken = xqt.getNext();



System.out.println(xtoken.printType() + " "+xtoken.getToken());


    }

    }

    public XQueryTokenizer(String filepath,boolean d) throws IOException

    {


debug = d;


buildTokenVector(filepath);

    }

    public XQueryTokenizer(String filepath) throws IOException

    {


debug = false;


buildTokenVector(filepath);

    }

    //****************************************************

    //buildTokenVector():given the filepath, build the 

    //token vector of that file.

    //****************************************************

    protected void buildTokenVector(String filepath) throws IOException

    {


int currentline = 0;


tokencount = 0;


tokens = new Vector();


BufferedReader br = new BufferedReader(new FileReader(filepath));


String line = br.readLine();


while(line != null)


    {



//System.out.println("Preprocessed:"+preprocessLine(line));



tokencount = 0;



parseLine(currentline,line);



line = br.readLine();



currentline++;


    }


current_token_index = 0;

    }

    //*********************************************

    //Debug() : prints out the debug mesg if the

    //debug flag has been set.

    //*********************************************

    private void Debug(String mesg)

    {


if (debug)


    {



System.out.println("Debug:"+mesg);


    }

    }

    //**********************************************

    //parseLine() : parses a line of the file.

    //**********************************************

    protected void parseLine(int currentline,String line)

    {


if (line.indexOf("\"") != -1)


    {



parseLabelToken(currentline,line);


    }


else


    {



st = new StringTokenizer(preprocessLine(line),"\t, ");



while (st.hasMoreTokens())



    {




parseStringToken(currentline,st.nextToken());



    }


    }

    }

    //****************************************

    //preprocessLine() : preprocesses the line

    //before tokenizing it.

    //****************************************

    protected String preprocessLine(String line)

    {


return(line);

    }

    //***************************************************

    //addToken() : adds a token and increments the count.

    //***************************************************

    protected void addToken(XQueryToken xt)

    {


tokens.add(xt);


tokencount++;

    }

    //************************

    //*parseStringToken() : parses the token into the

    //*correct type of token for the tokenizer.

    //************************

    protected void parseStringToken(int line,String token)

    {


if (token.equalsIgnoreCase("for"))


    {



addToken(new ForToken(line,tokencount));


    }


else if (token.equalsIgnoreCase("where"))


    {



addToken(new WhereToken(line,tokencount));


    }


else if (token.equalsIgnoreCase("return"))


    {



addToken(new ReturnToken(line,tokencount));


    }


else if ( token.indexOf("$") == 0)


    {



//this may or may not be complex or associated with other tokens, so



//extract the variable and continue parsing the rest of the line.



parseVariableToken(line,token);


    }


else if (token.indexOf("doc") == 0 || token.indexOf("DOC") == 0)


    {



//this is a complex token, so some additional parsing is neccesary.



parseDocumentToken(line,token);


    }


else if (token.equalsIgnoreCase("in"))


    {



addToken(new InToken(line,tokencount));


    }

        else if (isRelation(token)) 

            { 

                //relations. 

                addToken(new RelationToken(line,tokencount,token)); 

            } 


else if (token.indexOf("<") == 0)


    {



//this may or may not be complex or associated with other tokens, so



//extract the tag and continue parsing the rest of the line.



parseTagToken(line,token);


    }


else if (token.indexOf("/") == 0)


    {



//this is complex in itself, but may also be associated with other



//tokens, parse the path and continue with the parsing of the line.



parsePathToken(line,token);


    }


/*


else if ((token.indexOf("\"") == 0))


    {



parseLabel(line,token);


    }


*/


else if (isRelation(token))


    {



//relations.



//System.out.println("detected relation token");



addToken(new RelationToken(line,tokencount,token));


    }


else


    {



//System.out.println("UNKNOWN:" + token);



addToken(new UnknownToken(line,tokencount,token));


    }

    }

    //***************************

    //*isRelation() - checks to see if the token is a relation

    //***************************

    public boolean isRelation(String token)

    {


////System.out.println("Is "+token+" a relation?");


if (token.length() == 1)


    {



char value = token.charAt(0);  



switch (value)



    {



    case '=':



    case '<':



    case '>':




return true;



    default:




return false;



    }


    }


else if (token.length() == 2)


    {



if (token.equals("<="))



    {




return true;



    }



if (token.equals(">="))



    {




return true;



    }


    }


return false;

    }

    //**************************

    //*parseLabelToken() : Makes sure the label is a correct label

    //*in the XQuery specifications. (Check SPECIFICATIONS!!!).

    //**************************

    public void parseLabelToken(int linenum,String line)

    {


int startlabel = line.indexOf("\"");


int endlabel = line.indexOf("\"",startlabel+1);


//make sure it is a completed string.


if (startlabel == -1 || endlabel == -1)


    {



addToken(new UnknownToken(linenum,tokencount,line));


    }


else


    {



String beforeString = line.substring(0,startlabel);



String afterString = line.substring(endlabel+1,line.length());



String label = line.substring(startlabel,endlabel+1);



Debug("line:"+line);



Debug("before:"+beforeString);



Debug("label:"+label);



Debug("after:"+afterString);



//check to make sure it is not a document token.



if (beforeString.indexOf("doc(") == -1 && beforeString.indexOf("document(") == -1 &&



    beforeString.indexOf("DOC(") == -1 && beforeString.indexOf("DOCUMENT(") == -1)



    {    




parseLine(linenum,beforeString);




addToken(new LabelToken(linenum,tokencount,label));




parseLine(linenum,afterString);



    }



else



    {




st = new StringTokenizer(preprocessLine(line),"\t, ");




while (st.hasMoreTokens())




    {





parseStringToken(linenum,st.nextToken());




    }



    }


    }

    }

    //****************************************

    //parseVariableToken() : this parses the variable

    //

    //****************************************

    protected void parseVariableToken(int line,String token)

    {


int i = 0;


char []cline = token.toCharArray();


if (cline[0] != '$')


    {



addToken(new UnknownToken(line,tokencount,token));


    }


i++;


while (i < cline.length && (Character.isLetter(cline[i]) || Character.isDigit(cline[i]) || cline[i] == '_'))


    {



i++;


    }


if (i == 1)


    {



addToken(new UnknownToken(line,tokencount,token));


    }

        if (i != cline.length)


    {



String var = token.substring(0,i);



String rest = token.substring(i,cline.length);



addToken(new VariableToken(line,tokencount,var));



parseStringToken(line,rest);


    }


else


    {



addToken(new VariableToken(line,tokencount,token));


    }

    }

    //**********************************************************************

    //parseDocumentToken() : this procedure finds the (" ") for the document

    //and parses the rest of the line.

    //**********************************************************************

    protected void parseDocumentToken(int line,String token)

    {


if (token.indexOf("doc(") != 0 && token.indexOf("document(") != 0 &&


    token.indexOf("DOC(") != 0 && token.indexOf("DOCUMENT(") != 0)


    {



addToken(new UnknownToken(line,tokencount,token));


    }


else


    {



int bpath = token.indexOf("(\"");



int epath = token.indexOf("\")",bpath);



if (bpath == -1 || epath == -1)



    {




addToken(new UnknownToken(line,tokencount,token));



    }



else



    {




String documentString = token.substring(0,epath+2);




String pathString = token.substring(epath+2,token.length());




////System.out.println("doc string:"+documentString);




////System.out.println("path string:"+pathString);




addToken(new DocToken(line,tokencount,documentString));




parsePathToken(line,pathString);



    }


    }

    }

    //******************************************************************

    //parseTagToken() : this procedure extracts the tag token and

    //parses the rest of the line for additional tokens.

    //******************************************************************

    protected void parseTagToken(int line,String token)

    {


int i = 0;


char []cline = token.toCharArray();


if (cline[0] != '<')


    {



addToken(new UnknownToken(line,tokencount,token));


    }


i++;


if (i < cline.length && cline[i] == '/') {i++;}


while (i < cline.length && 


       (Character.isLetter(cline[i]) || 



Character.isDigit(cline[i]) || 



cline[i] == '_') && 


       cline[i] != '>')


    {



i++;


    }


if (i == 1 || (i == cline.length && cline[i-1] != '>'))


    {



addToken(new UnknownToken(line,tokencount,token));


    }

        if (i != (cline.length-1))


    {



String tag = token.substring(0,i+1);



String rest = token.substring(i+1,cline.length);



addToken(new TagToken(line,tokencount,tag));



parseStringToken(line,rest);


    }


else


    {



addToken(new TagToken(line,tokencount,token));


    }

    }

    //***********************************************************

    //parsePathToken() : this procedure extracts the path tokens

    //and parses the rest of the tokens with this line.

    //***********************************************************

    public void parsePathToken(int line,String token)

    {


int i = 0;


char []cline = token.toCharArray();


if (cline[0] != '/')


    {



addToken(new UnknownToken(line,tokencount,token));


    }


i++;


while (i < cline.length && (Character.isLetter(cline[i]) || Character.isDigit(cline[i]) || cline[i] == '_' || cline[i]=='/'))


    {



i++;


    }


if (i < cline.length-1)


    {



if (cline[i] == '(' && cline[i+1] == ')')



    {




i+=2;



    }


    }


if (i == 1)


    {



addToken(new UnknownToken(line,tokencount,token));


    }

        if (i != cline.length)


    {



String path = token.substring(0,i);



String rest = token.substring(i,cline.length);



addToken(new PathToken(line,tokencount,path));



parseStringToken(line,rest);


    }


else


    {



addToken(new PathToken(line,tokencount,token));


    }

    }

    //****************************

    //*TOKEN List ACCESSORS : these

    //*are the accessors for the tokens

    //*to be called by the processor.

    //****************************

    public XQueryToken getCurrent()

    {


return ((XQueryToken)tokens.get(current_token_index));

    }

    public void setIndex(int index)

    {


current_token_index = index;

    }

    public int getIndex()

    {


return(current_token_index);

    }

    public XQueryToken getFirst()

    {


current_token_index = 0;


return (getCurrent());

    }

    public XQueryToken getNext()

    {


if (!hasMoreTokens()) {return new EndToken();}


XQueryToken temp = getCurrent();


current_token_index++;


return (temp);

    }

    public XQueryToken getPrev()

    {


if (current_token_index == 0) { throw new NullPointerException("Out of tokens!");}


current_token_index--;


return (getCurrent());

    }

    public XQueryToken getLast()

    {


current_token_index = tokens.size()-1;


return (getCurrent());

    }

    //*********************************************

    //numTokens() : returns the number of tokens

    //*********************************************

    public int numTokens()

    {


return(tokens.size());

    }

    //*******************************************************************

    //hasMoreTokens() : assumes moving right using getNext for iterating

    //through the list.

    //******************************************************************

    public boolean hasMoreTokens()

    {


if (current_token_index <= (tokens.size() - 1))


    {



return true;


    }


else


    {



return false;


    }

    }

}

//************************************

//XQueryToken.java : Abstract class that

//is the base for all tokens accepted by

//the tokenizer.

//please reference the XQueryTokenTypes

//interface for acceptable tokens.

//************************************

package XQueryTokenizer;

public abstract class XQueryToken implements XQueryTokenTypes

{

    protected int line_number;

    protected int column_number;

    protected String token_name;

    //We want to save the actual value around for reference later and

    //for special tokens that have multiple attributes that can be

    //parsed out before the syntax generator.

    public XQueryToken()

    {

    }

    //CONSTRUCTOR (): for error reporting we want the line and

    //the position of the token stored.

    public XQueryToken(int ln,int it,String tv)

    {


line_number = ln;


column_number = it;


token_name = tv;

    }

    //getRow() : get the line number of the token.

    public int getLine()

    {


return line_number;

    }

    //getIToken() : get the token number on the line.

    public int getColumn()

    {


return column_number;

    }

    //getName() : get the token number on the line.

    public String getName()

    {


return token_name;

    }

    //getToken() : since getName is usally overidden

    //in the subclasses, this exists to assist programmers

    //to get at the base value of the token.

    public final String getToken()

    {


return token_name;

    }

    //abstract method getType() return the type of token

    //as given in the XQueryTokenTypes interface.

    public abstract int getType();

    //getTypeString() : returns the String Name of the

    //class given its integer value from XQueryTokenTypes.

    public static String getTypeString(int type)

    {


switch(type)


    {


    case FORTOKEN:



return("ForToken");


    case WHERETOKEN:



return("WhereToken");


    case VARIABLETOKEN:



return("VariableToken");


    case RETURNTOKEN:



return("ReturnToken");


    case INTOKEN:



return("InToken");


    case TAGTOKEN:



return("TagToken");


    case DOCTOKEN:



return("DocToken");


    case PATHTOKEN:



return("PathToken");


    case LABELTOKEN:



return("LabelToken");


    case RELATIONTOKEN:



return("RelationToken");


    case ENDTOKEN:



return("EndToken");


    case UNKNOWNTOKEN:


    default:



return("UnknownToken");


    }

    }

    //****************************************************

    //printType() : prints the type of the current token.

    //****************************************************

    public String printType()

    {


return (XQueryToken.getTypeString(this.getType()));

    }

}

//****************************************************

//XQueryTokenTypes.java.

//interface that gives constants for the different

//types that an XQueryToken can be.

//this is a workaround for enumerated types, which

//are not included in the java language.

//****************************************************

package XQueryTokenizer;

public interface XQueryTokenTypes

{

    public final static int UNKNOWNTOKEN = -1;

    public final static int FORTOKEN = 0;

    public final static int WHERETOKEN = 1;

    public final static int RETURNTOKEN = 2;

    public final static int VARIABLETOKEN = 3;

    public final static int PATHTOKEN = 4;

    public final static int INTOKEN = 5;

    public final static int TAGTOKEN = 6;

    public final static int RELATIONTOKEN = 7;

    public final static int LABELTOKEN = 8;

    public final static int DOCTOKEN = 9;

    //when we have reached the end of the token list, send an endtoken.

    public final static int ENDTOKEN = -2;

    //this is for TagToken, the open, close, and unknown types.

    public final static int OPEN = 0;

    public final static int CLOSE = 1;

    public final static int UNKNOWN = -1;

}

//************************************************

//DocToken.java : Implements the XQueryToken class

//

//***********************************************

package XQueryTokenizer;

public class DocToken extends XQueryToken implements XQueryTokenTypes

{

    //CONSTRUCTOR (): for error reporting we want the line and

    //the position of the token stored.

    public DocToken(int ln,int it,String tv)

    {


super(ln,it,tv);

    }

    public String getName() // overrides getName() method in super class

    {


String str = null;


if( token_name.indexOf("(") == 3 ) str = token_name.substring(5,token_name.length()-2);


if( token_name.indexOf("(") == 8 ) str = token_name.substring(10,token_name.length()-2);


return str;

    }

    public int getType()

    {


return XQueryTokenTypes.DOCTOKEN;

    }

}

//************************************************

//EndToken.java : Implements the XQueryToken class

//

//***********************************************

package XQueryTokenizer;

public class EndToken extends XQueryToken implements XQueryTokenTypes

{

    public EndToken()

    {

    }

    public int getType()

    {


return XQueryTokenTypes.ENDTOKEN;

    }

}

//************************************************

//ForToken.java : Implements the XQueryToken class

//

//***********************************************

package XQueryTokenizer;

public class ForToken extends XQueryToken implements XQueryTokenTypes

{

    public ForToken(int ln,int it)

    {

       super(ln,it,"FOR");

    }

    public int getType()

    {


return XQueryTokenTypes.FORTOKEN;

    }

}

//************************************************

//InToken.java : Implements the XQueryToken class

//

//***********************************************

package XQueryTokenizer;

public class InToken extends XQueryToken implements XQueryTokenTypes

{

    public InToken(int ln,int it)

    {

       super(ln,it,"IN");

    }

    public int getType()

    {


return XQueryTokenTypes.INTOKEN;

    }

}

//**************************************************

//LabelToken.java : Implements the XQueryToken class

//

//**************************************************

package XQueryTokenizer;

public class LabelToken extends XQueryToken implements XQueryTokenTypes

{

    public LabelToken(int ln,int it,String tv)

    {


super(ln,it,tv);

    }

    public int getType()

    {


return XQueryTokenTypes.LABELTOKEN;

    }

    public String getName()

    {


return(token_name.substring(1,token_name.length()-1));

    }

}

//*************************************************

//PathToken.java : Implements the XQueryToken class

//

//*************************************************

package XQueryTokenizer;

public class PathToken extends XQueryToken implements XQueryTokenTypes

{

    public PathToken(int ln,int it,String tv)

    {


super(ln,it,tv);

    }

    public int getType()

    {


return XQueryTokenTypes.PATHTOKEN;

    }

}

//*****************************************************

//RelationToken.java : Implements the XQueryToken class

//

//*****************************************************

package XQueryTokenizer;

public class RelationToken extends XQueryToken implements XQueryTokenTypes

{

    public RelationToken(int ln,int it,String tv)

    {


super(ln,it,tv);

    }

    public String getName() // Overrides getName() method is parent class

    {


String str = null;


if(token_name.equals("=")) str = "Equal_To";


if(token_name.equals("<")) str = "Less_Than";


if(token_name.equals(">")) str = "Greater_Than";


if(token_name.equals(">=")) str = "Greater_Than_Equals";


if(token_name.equals("<=")) str = "Less_Than_Equals";


return str;

    }

    public String getRelation()

    {


return token_name;

    }

    public int getType()

    {


return XQueryTokenTypes.RELATIONTOKEN;

    }

}

//***************************************************

//ReturnToken.java : Implements the XQueryToken class

//

//***************************************************

package XQueryTokenizer;

public class ReturnToken extends XQueryToken implements XQueryTokenTypes

{

    public ReturnToken(int ln,int it)

    {

       super(ln,it,"RETURN");

    }

    public int getType()

    {


return XQueryTokenTypes.RETURNTOKEN;

    }

}

//************************************************

//TagToken.java : Implements the XQueryToken class

//

//************************************************

package XQueryTokenizer;

public class TagToken extends XQueryToken implements XQueryTokenTypes

{

    public TagToken(int ln,int it,String tv)

    {


super(ln,it,tv);

    }

    public int getType()

    {


return XQueryTokenTypes.TAGTOKEN;

    }

    public int getTagIndex() // Dicriminates between openning(index = 0) and closing (index = 1)tags

    {                        // Returns -1 if tag is neither openning or clossing tag


int ret = UNKNOWN;


//System.out.println ("token name is:"+token_name);


if( token_name.indexOf("<") == 0 && token_name.indexOf("/") == -1 ) ret = OPEN;


else if( token_name.indexOf("<") == 0 && token_name.indexOf("/") == 1 ) ret = CLOSE;


return ret;

    }

    public String getTagName()

    {


StringBuffer name = new StringBuffer();


for (int i=0;i<token_name.length();i++)


    {



char temp = token_name.charAt(i);



if (temp != '<' && temp != '>' && temp != '/')



    {




name.append(temp);



    }


    }


return(name.toString());

    }

}

//****************************************************

// UnknownToken.java: Implements the XQueryToken class

//

//****************************************************

package XQueryTokenizer;

public class UnknownToken extends XQueryToken implements XQueryTokenTypes

{

    public UnknownToken(int ln,int it,String tv)

    {


super(ln,it,tv);

    }

    public int getType()

    {


return UNKNOWNTOKEN;

    }

}

//*****************************************************

//VariableToken.java : Implements the XQueryToken class

//

//*****************************************************

package XQueryTokenizer;

public class VariableToken extends XQueryToken implements XQueryTokenTypes

{

    public VariableToken(int ln,int it,String tv)

    {


super(ln,it,tv);

    }

    public String getName() // overrides getName() method in super class

    {


return token_name.substring(1);

    }

    public int getType()

    {


return XQueryTokenTypes.VARIABLETOKEN;

    }

}

//**************************************************

//WhereToken.java : Implements the XQueryToken class

//

//**************************************************

package XQueryTokenizer;

public class WhereToken extends XQueryToken implements XQueryTokenTypes

{

    public WhereToken(int ln,int it)

    {

       super(ln,it,"WHERE");

    }

    public int getType()

    {


return XQueryTokenTypes.WHERETOKEN;

    }

}

//*******************

//* XQueryAnalyzer.java

//* XP project.

//* Uchechukwu Okpara

//* Sean McIlwain

//* CS764 -Advanced Databases Fall 02.

//* This class achieves two functions.

//* 1) parses Xquery files.

//* 2) processes the results from the xquery files.

//* This class make calls the XPathProcessor and 

//* encapsulates XQueryTokenizer to parse and

//* process Xqueryfiles.  The processing of the

//* xml files are directly handled by the 

//* XPathProcessor.

//*******************

package XQueryAnalyzer;

//*********************

//Import Files.

//*********************

import XQueryTokenizer.*;

import XQueryAnalyzer.Errors.*;

import java.io.*;

import java.util.Vector;

import java.util.Iterator;

import java.util.Stack;

import org.jdom.Element;

import org.jdom.Document;

import org.jdom.output.XMLOutputter;

//************************

//Class Definition

//************************

public class XQueryAnalyzer implements XQueryTokenTypes

{

    protected XQueryTokenizer tokenizer; //see XQueryTokenizer.java.

    protected XQueryToken token; //current token in the xquery file.

    protected boolean debug; //flag to turn on debugging.

    protected String resultfile; //location to save the resulting document.

    protected Document resultDocument; //the resulting document after the query is processed.

    protected Element resultRoot; //references the root of the result document.

    protected Element currentElement; //points to the current element in the resultdocument.

    protected Vector forVariableValues; //holds all the values of the for variable.

    protected Stack innerTags;  //used to handle inner tags (inside the return statement).

    protected Iterator forIterator; //iterator for the for variable

    protected String forVariableName; //name of the forVariable.

    protected Element currentForValue; //current value of the forvariable 

    protected Vector errors; //holds errors encountered by the processor.

    protected int for_return_index; //holds the value of the token index where the

                                  //return statements begin.

    //***************************

    //CONSTRUCTORS

    //***************************

    public XQueryAnalyzer()

    {


debug = false;


innerTags = new Stack();


errors = new Vector();


for_return_index = -1;

    }

    public XQueryAnalyzer(boolean d)

    {


debug = d;


innerTags = new Stack();


errors = new Vector();


for_return_index = -1;

    }

    //****************************

    //****************************

    //****************************************************

    //Debug() : displays the mesg to the screen if the

    //debug flag is set.

    //****************************************************

    private void Debug(String mesg)

    {


if (debug)


    {



System.out.println("Debug:"+mesg);


    }

    }

    //***************************************

    //processResult() : processes the xquery

    //***************************************

    public void processResult(String xqueryfile,String rfile)

    {


try


    {



tokenizer = new XQueryTokenizer(xqueryfile,debug);



resultfile = rfile;



parseXQuery();



if (errors.size()!= 0)



    {




System.out.println("There were errors:");




for (int i=0;i<errors.size();i++)




    {





XQueryError terror = (XQueryError)errors.get(i);





System.out.println("Error#"+i+":"+terror);




    }



    }



checkDocument();



    {




FileOutputStream fs = new FileOutputStream(rfile); 




XMLOutputter outputter = new XMLOutputter("   ", true);




outputter.output(resultDocument, fs);




fs.close();



    }


    }


catch (IOException ioe)


    {



System.out.println("Error reading xquery file:"+xqueryfile);


    }

    }

    //**************************************************

    //addError() : adds an Error to the error vector

    //**************************************************

    public void addError(XQueryError error)

    {


errors.add(error);

    }

    //************************************************

    //getNextToken() : gets the next token in the query

    //************************************************

    public void getNextToken()

    {


token = tokenizer.getNext();


Debug("Next Token is:"+token.printType());

    }

    //**********************************************

    //storeIndex() & recallIndex()

    //these are for iterating through the format for each for variable value.

    //*************************************************

    //storeIndex() : store the index of the current token

    //*************************************************

    public void storeIndex()

    {


Debug("Index stored at:"+tokenizer.getIndex());


Debug("token :"+tokenizer.getCurrent());


for_return_index = tokenizer.getIndex();

    }

    //*****************************************************

    //recallIndex() : recall the index of the current token

    //*****************************************************

    public void recallIndex()

    {


Debug("index set at:"+for_return_index);


tokenizer.setIndex(for_return_index);


Debug("token :"+tokenizer.getCurrent());

    }

    //**************************************

    //parseXQuery()

    //Begining of parse: 

    //xquery --> TagTokenO xquery TagTokenC

    //xquery --> FOR forquery

    //xquery --> {}

    //************************************

    public void parseXQuery()

    {


getNextToken();


switch(token.getType())


    {


    case TAGTOKEN:



Debug("xquery --> <Tag> xquery </Tag>");



parseTagTokenXQuery();



break;


    case FORTOKEN:


        Debug("xquery --> FOR forquery");



parseForQuery();



break;


    case ENDTOKEN:



Debug("EndToken Detected");



break;


    default:



int []exp = {TAGTOKEN,FORTOKEN,ENDTOKEN};



addError(new UnexpectedToken(exp,token));



//error, need error handler for this.


    }

    }

    //**********************************************

    //addOpenElement() : adds a tag to the current

    //tag element pointed to.  If the result DOM

    //document does not exist yet, create it, using

    //the Tag as the root of the document

    //**********************************************

    public void addOpenElement(TagToken rElement)

    {


Element newElement = new Element(rElement.getTagName());


if (resultDocument == null)


    {



Debug("addOpenElement():Creating new document");



resultDocument = new Document(newElement);



resultRoot = newElement;



currentElement = resultRoot;


    }


else


    {



Debug("addOpenElement():Adding new content");



currentElement.addContent(newElement);



currentElement = newElement;


    }

    }

    //*********************************************************

    //closeElement() : closes an element

    //if you want to close an element, assign the currentElement to that element's

    //parent.

    //*********************************************************

    public void closeElement()

    {


Debug("closeElement():current is:"+currentElement.getName());


currentElement = currentElement.getParent();


Debug("closeElement():current is now:"+currentElement.getName());

    }

    //********************************************

    //checkDocument() : checks to see if the result

    //document has been created.  If not, create it

    //using <XPresult> as the root tag.

    //********************************************

    public void checkDocument()

    {


if (resultDocument == null)


    {



Element newElement = new Element("XPresult");



resultDocument = new Document(newElement);



resultRoot = newElement;



currentElement = resultRoot;


    }

    }

    //********************************************

    //parseTagTokenXQuery()

    //XQuery -> TagTokenO xquery TagTokenC

    //********************************************

    public void parseTagTokenXQuery()

    {


TagToken tag = (TagToken)token;


switch (tag.getTagIndex())


    {


    case OPEN:



Debug("Open tag detected");



String tag_name = tag.getTagName();



addOpenElement(tag);



parseXQuery();



//getNextToken();



if (token.getType() == TAGTOKEN)



    {




TagToken etag = (TagToken)token;




if (etag.getTagIndex() == CLOSE)




    {





if (etag.getTagName().equals(tag_name))





    {






//Success!.





    }





else





    {






//error. Wrong End Tag Name






addError(new MismatchedTags(tag,etag));





    }




    }




else




    {





addError(new WrongTagIndexType(CLOSE,tag));





//Error. Close Tag not detected.




    }



    }



else



    {




addError(new UnexpectedToken(TAGTOKEN,token));




//Error. Wrong Token Type.



    }



break;


    case CLOSE:


    case UNKNOWN:


    default:



addError(new WrongTagIndexType(OPEN,tag));



//Error. Wrong TagIndex Type.


    }

    }

    //*****************************************************

    //parseForQuery()

    //forquery --> VariableToken InToken DocToken PathToken RETURN returnstatement

    //forquery --> VariableToken InToken DocToken PathToken WHERE wherestatement

    //*****************************************************

    public void parseForQuery()


{


    //check to see if the root has been created before,


    //if not go ahead and create it.


    checkDocument();


    //VariableToken


    getNextToken();


    if (token.getType() != VARIABLETOKEN)



{



    //error.



    addError(new UnexpectedToken(VARIABLETOKEN,token));



}


    forVariableName = token.getName();


     Debug("varname: "+forVariableName);


    //InToken


    getNextToken();


    if (token.getType() != INTOKEN)



{



    //error.



    addError(new UnexpectedToken(INTOKEN,token));



}


    Debug(" IN detected");


    //DocToken


    getNextToken();


    if (token.getType() != DOCTOKEN)



{



    addError(new UnexpectedToken(DOCTOKEN,token));



    //error.



}


    Debug("doc path:"+token.getName());


    String docPath = token.getName();


    //PathToken


    getNextToken();


    if (token.getType() != PATHTOKEN)



{



    addError(new UnexpectedToken(PATHTOKEN,token));



    //error.



}


    Debug("select path:"+token.getName());


    //RETURN or WHERE


    //Can load document and get select result.


    try



{



    forVariableValues = 




XPathProcessor.processForPath(docPath,(PathToken)token);



}


    catch (Exception e)



{



    addError(new ExceptionRaised(e,token));



}


    getNextToken();


    switch (token.getType())



{



case RETURNTOKEN:



    Debug("RETURN returnstatement");



    if (forVariableValues != null && forVariableValues.size() != 0)




{




    forIterator = forVariableValues.iterator();




    //call processReturnStatement(), we




    //want to iterate through all of the




    //values of the for variable.




    processReturnStatement();




}



    break;



case WHERETOKEN:



    Debug("WHERE wherestatement");



    parseWhereStatement();



    break;



default:



    int []exp ={RETURNTOKEN,WHERETOKEN};



    addError(new UnexpectedToken(exp,token));



    //error.



}


}

    //********************************************************************

    //processReturnStatement() : In order to iterate through each value

    //of the for variable, we call parseReturnStatement() for each

    //value of the for variable, resetting the parse to the beginning

    //of the for statement.

    //********************************************************************

    public void processReturnStatement()

    {


if (forIterator != null)


    {



//store the index for the return variable



storeIndex();



while (forIterator.hasNext())



    {




currentForValue = (Element)forIterator.next();




parseReturnStatement();




recallIndex();



    }


    }


else


    {



//just parse and leave empty.



currentForValue = null;



parseReturnStatement();


    }

    }

    //*********************************************************************

    //parseReturnStatement()

    //returnstatement --> TagTokenO returnstatement TagTokenC

    //returnstatement --> VariableToken PathToken

    //returnstatement --> VariableToken

    //returnstatement --> VariableToken PathToken TextToken returnstatment

    //*********************************************************************

    public void parseReturnStatement()


{


    Debug("parseReturnStatement()");


    //know current token is return, so get the next one.


    getNextToken();


    switch (token.getType())



{



case TAGTOKEN:



    Debug("returnstatement --> TagTokenO returnstatement TagTokenC");



    parseReturnTagToken();



    break;



case VARIABLETOKEN:



    Debug("returnstatement --> VariableToken [VariablePath]");



    parseReturnVariableToken();



    break;



default:



    //error



    int []exp = {TAGTOKEN,VARIABLETOKEN};



    addError(new UnexpectedToken(exp,token));



}


}

    //****************************************

    //parseReturnTagToken()

    //****************************************

    public void parseReturnTagToken()


{


    Debug("parseReturnTagToken()");


   
TagToken tag = (TagToken)token;


switch (tag.getTagIndex())


    {


    case OPEN:



String tag_name = tag.getTagName();



if (currentForValue != null)



    {




addOpenElement(tag);



    }




innerTags.push(tag_name);




parseReturnStatement();




//getNextToken();




if (token.getType() == TAGTOKEN)




    {





TagToken etag = (TagToken)token;





if (etag.getTagIndex() == CLOSE)





    {






if (etag.getTagName().equals(tag_name))






    {







Debug("calling closeElement()");







innerTags.pop();







if (currentForValue != null)







    {








closeElement();







    }







getNextToken();







//Success!.






    }






else






    {







addError(new MismatchedTags(tag,etag));







//error. Wrong End Tag Name






    }





    }





else





    {






addError(new WrongTagIndexType(CLOSE,tag));






//Error. Close Tag not detected.





    }




    }




else




    {





//Error. Wrong Token Type.





addError(new UnexpectedToken(TAGTOKEN,token));




    }



break;


    case CLOSE:


    case UNKNOWN:


    default:



addError(new WrongTagIndexType(OPEN,tag));



//Error. Wrong TagIndex Type.


    } 


}

    //*************************************************

    //parseReturnVariableToken()

    //ReturnVariableToken -> VariableToken PathToken

    //ReturnVariableToken -> VariableToken

    //*************************************************

    public void parseReturnVariableToken()


{


    Debug("parseReturnVariableToken()");


    XQueryToken var = token;


    if (!token.getName().equals(forVariableName))



{



    addError(new UndefinedVariable(token));



}


    getNextToken();


    try



{



    if (token.getType() == PATHTOKEN)




{




    //parse path of variable.




    parseReturnVariablePath();




    getNextToken();




}



    else




{




    //if the for value is null, dont add any content, just parse




    //the return statement.




    if (currentForValue != null)





{





    Debug("Value:"+currentForValue.getName());





    currentElement.addContent(currentForValue);





}




}



}


    catch (Exception e)



{



    addError(new ExceptionRaised(e,token));



}


    //is there more to parse?


    if (token.getType() == TAGTOKEN)



{



    TagToken t = (TagToken)token;



    if (t.getTagIndex() == CLOSE)




{




    Debug("Close Tag detected,stop parsing");




    //stop parsing, and let recursive call work.




}



    else




{




    //otherwise, call parseReturnTagToken




    parseReturnTagToken();




}



}


    else if (token.getType() == VARIABLETOKEN)



{



    Debug("More variable calls");



    //recall parse return variable token.



    parseReturnVariableToken();



}


}

    //****************************************************************

    //*parseReturnVariablePath() : handles a variable path in the

    //*return statement.

    //****************************************************************

    public void parseReturnVariablePath()

    {


Debug("parseReturnVariablePath()");


//if the for value is null, dont add any content, just parse


//the return statement.


if (currentForValue != null)


    {



PathToken path = (PathToken)token;



Vector temp = new Vector();



temp.add(currentForValue);



Debug("currentForValue:"+currentForValue.getName());



//if the text operator has been specified, treat it differently.



if (path.getName().indexOf("/text()") != -1)



    {




String newPath = path.getName();




newPath = newPath.substring(0,newPath.length()-7);




Debug("newPath:"+newPath);




PathToken newToken = new PathToken(path.getLine(),path.getColumn(),newPath);




Vector results = XPathProcessor.processReturnPath(temp,newToken);




Debug("results:"+results.size());




Iterator it = results.iterator();




//build the result string.




String result = "";




while(it.hasNext())




    {





result += ((Element)it.next()).getText();




    }




Debug("String result:"+result);




currentElement.addContent(result);    



    }



else



    {




Vector results = XPathProcessor.processReturnPath(temp,path);




Debug("results:"+results.size());




Iterator it = results.iterator();




Element result = null;




while(it.hasNext())




    {





result = (Element)it.next();





currentElement.addContent(result);




    }



    }


    }

    }


    //***********************************************************

    //parseWhereStatement()

    //wherestatement --> relationstatement RETURN returnstatement

    //***********************************************************

    public void parseWhereStatement()


{


    Debug("parseWhereStatement()");


    getNextToken();


    switch (token.getType())



{



case VARIABLETOKEN:



    parseVariableRelationLabel();



    //relationstatement -> Variable Relation Label 



    break;



case LABELTOKEN:



    parseLabelRelationVariable();



    //relationstatement -> Label Relation Variable



    break;



default:



    int []exp = {VARIABLETOKEN,LABELTOKEN};



    addError(new UnexpectedToken(exp,token));



}


    getNextToken();


    Debug("Calling parseReturnStatement");


    if (token.getType() != RETURNTOKEN)



{



    addError(new UnexpectedToken(RETURNTOKEN,token));



}


    if ((forVariableValues != null) && (forVariableValues.size() != 0))



{



    Debug("parseWhereStatement:UnEmpty For");



    forIterator = forVariableValues.iterator();



    processReturnStatement();



}


    else



{



    Debug("parseWhereStatement:Empty For");



    processReturnStatement();



    //stop parse or throw exception.



}


}

    //***************************************************

    //parseVariableRelationLabel()

    //VariableRelationLabel --> VarToken PathToken RelationToken LabelToken

    //***************************************************

    public void parseVariableRelationLabel()

    {


Debug("parseVariableRelationLabel()");


boolean error = false;


XQueryToken var = token;


getNextToken();


if (token.getType() != PATHTOKEN)


    {



error = true;



addError(new UnexpectedToken(PATHTOKEN,token));


    }


PathToken path = (PathToken)token;


getNextToken();


if (token.getType() != RELATIONTOKEN)


    {



error = true;



addError(new UnexpectedToken(RELATIONTOKEN,token));


    }

        RelationToken rel = (RelationToken)token;


getNextToken();


if (token.getType() != LABELTOKEN)


    {



error = true;



addError(new UnexpectedToken(LABELTOKEN,token));


    }


LabelToken lab = (LabelToken)token;


Debug("path:"+path.getName()+" relation:"+rel.getName()+" label:"+lab.getName());


if (!error && forVariableValues != null && forVariableValues.size() != 0)


    {



try



    {




forVariableValues = 




    XPathProcessor.processWherePath(forVariableValues,path,rel,lab);



    }



catch (Exception e)



    {




addError(new ExceptionRaised(e,rel));



    }


    }

    }

    //***********************************************************

    //parseLabelRelationVariable()

    //LabelRelationVariable --> LabelToken RelationToken VarToken PathToken

    //***********************************************************

    public void parseLabelRelationVariable()

    {


Debug("parseLabelRelationVariable()");


boolean error = false;


LabelToken lab = (LabelToken)token;


getNextToken();


if (token.getType() != RELATIONTOKEN)


    {



error = true;



addError(new UnexpectedToken(RELATIONTOKEN,token));


    }


RelationToken rel = (RelationToken)token;


getNextToken();


if (token.getType() != VARIABLETOKEN)


    {



error = true;



addError(new UnexpectedToken(VARIABLETOKEN,token));


    }


VariableToken var = (VariableToken)token;


getNextToken();


if (token.getType() != PATHTOKEN)


    {



error = true;



addError(new UnexpectedToken(PATHTOKEN,token));


    }


PathToken path = (PathToken)token;


Debug("path:"+path.getName()+" relation:"+rel.getName()+" label:"+lab.getName());


if (!error && forVariableValues != null && forVariableValues.size() != 0)


    {



try



    {




forVariableValues = 




    XPathProcessor.processWherePath(forVariableValues,path,rel,lab);



    }



catch (Exception e)



    {




addError(new ExceptionRaised(e,rel));



    }


    }

    }

}
//****************************************
// XPathProcessor.java
// Simple implementation of XPAth upon an

// XML document, or a vector of XML elements.
//****************************************
package XQueryAnalyzer;

import org.jdom.DocType;

import org.jdom.Document;

import org.jdom.Element;

import org.jdom.input.SAXBuilder;

import org.jdom.output.XMLOutputter;

import java.io.*;

import java.util.*;

import XQueryTokenizer.*;

public class XPathProcessor{

//***********************************************************************************************/

//processReturnPath() : Processes the path in the RETURN-PATH statement    //***********************************************************************************************/

    public static Vector processReturnPath(Vector elements, PathToken pathToken){


Vector parents;


Vector children;


Vector temp;


String path;


String[][] ret;


String[] strokes;


String[] nodes;


int len;


parents = new Vector();


children = new Vector();


path = pathToken.getName();


ret = parsePath(path);           


strokes = ret[0];


nodes = ret[1];


len = strokes.length;             


// Handles paths ending with a stroke


if(nodes[len - 1].equals("?")) len--; 


// Initial parents are the given elements


parents = (Vector)elements.clone();


// Core


for(int i = 0; i < len; i++){


    // Get children from parents


    children.clear();


    for(int j = 0; j < parents.size(); j++){



temp = new Vector(((Element)parents.elementAt(j)).getChildren());



for(int k = 0; k < temp.size(); k++){



    children.addElement(temp.elementAt(k));



}


    } 


    // Search through children selecting those equal to desired nodes 


    parents.clear();


    for(int j = 0; j < children.size(); j++){



if(((Element)children.elementAt(j)).getName().equalsIgnoreCase(nodes[i])) {



    parents.addElement(((Element)children.elementAt(j)).clone());



}


    }


}


return parents;

    }

    //***********************************************************************************************/

//processWherePath() : Processes the path in the WHERE-VARIABLE-PATH-RELATION-LABEL statement //***********************************************************************************************/

    public static Vector processWherePath(Vector elements, PathToken pToken, RelationToken rToken, LabelToken lToken){


String rel; 


String path;


String str;


String label;


String label2; 


String[][] ret;


String[] strokes;


String[] nodes;


int len;


int size;


double val;


double var;


Vector parents;


Vector children;


Vector vector;


Vector vec;


Vector temp;


rel = rToken.getRelation();


path = pToken.getName();


label = lToken.getName();


ret = parsePath(path);                

strokes = ret[0];


nodes = ret[1];


len = strokes.length;                  

size = elements.size();


parents = new Vector();


children = new Vector();


vector = new Vector();


vec = new Vector();


// Handles paths ending with a stroke


if(nodes[len - 1].equals("?")) len--;   



// Looping through elements


for(int i = 0; i < size; i++){


    parents.clear();                            
    parents.addElement(elements.elementAt(i)); // holds only one element initially


    vector.addElement(elements.elementAt(i));  


    for(int j = 0; j < len; j++){



// Get children from parents



children.clear();                                       


for(int k = 0; k < parents.size(); k++){



    temp = new Vector(((Element)parents.elementAt(k)).getChildren());



    for(int l = 0; l < temp.size(); l++){




children.addElement(temp.elementAt(l));



    }



}



// Scan children



vector.clear();



for(int k = 0; k < children.size(); k++){



    if(((Element)children.elementAt(k)).getName().equalsIgnoreCase(nodes[j])) {




vector.addElement(children.elementAt(k));



    }



}



parents = (Vector)vector.clone();


    }


    // Checking for elements equal to label


    if(rel.equals("=")){



for(int j = 0; j < vector.size(); j++){



    if(((Element)vector.elementAt(j)).getText().toLowerCase().equals(label.toLowerCase())){




if(  !(vec.contains(elements.elementAt(i)))  ){




    vec.addElement(elements.elementAt(i));




}



    }



}


    }


    // Checking for elements less than label


    if(rel.equals("<")){



if(label.startsWith("$")) label2 = label.substring(1);



else label2 = label;



val = Double.parseDouble(label2);



for(int j = 0; j < vector.size(); j++){



    str =((Element)vector.elementAt(j)).getText();



    if(str.startsWith("$")) str = str.substring(1);



    var = Double.parseDouble(str);



    if(var < val){




if(  !(vec.contains(elements.elementAt(i)))  ){




    vec.addElement(elements.elementAt(i));




}



    }



}


    }


    // Checking for elements less than label


    if(rel.equals(">")){



if(label.startsWith("$")) label2 = label.substring(1);



else label2 = label;



val = Double.parseDouble(label2);



for(int j = 0; j < vector.size(); j++){



    str =((Element)vector.elementAt(j)).getText();



    if(str.startsWith("$")) str = str.substring(1);



    var = Double.parseDouble(str);



    if(var > val){




if(  !(vec.contains(elements.elementAt(i)))  ){




    vec.addElement(elements.elementAt(i));




}



    }



}


    }


    // Checking for elements less than or equal to label


    if(rel.equals("<=")){



if(label.startsWith("$")) label2 = label.substring(1);



else label2 = label;



val = Double.parseDouble(label2);



for(int j = 0; j < vector.size(); j++){



    str =((Element)vector.elementAt(j)).getText();



    if(str.startsWith("$")) str = str.substring(1);



    var = Double.parseDouble(str);



    if(var <= val){




if(  !(vec.contains(elements.elementAt(i)))  ){




    vec.addElement(elements.elementAt(i));




}



    }



}


    }


    // Checking for elements greater than or equal to label


    if(rel.equals(">=")){



if(label.startsWith("$")) label2 = label.substring(1);



else label2 = label;



val = Double.parseDouble(label2);



for(int j = 0; j < vector.size(); j++){



    str =((Element)vector.elementAt(j)).getText();



    if(str.startsWith("$")) str = str.substring(1);



    var = Double.parseDouble(str);



    if(var >= val){




if(  !(vec.contains(elements.elementAt(i)))  ){




    vec.addElement(elements.elementAt(i));




}



    }



}


    }


    vector.clear();    
}


return vec;

    }// End of processWherePath()

    //*****************************************************************************************/

    //processForPath() : Processes the path in the FOR-VARIABLE-IN-document statement

    //*****************************************************************************************/

    public static Vector processForPath(String filename, PathToken pathToken) throws Exception{


Vector parents;


Vector children;


Vector temp;


SAXBuilder builder;


Document doc;


Element root;


String path;


String[][] ret;


String[] strokes;


String[] nodes;


int len;


parents = new Vector();


children = new Vector();


builder = new SAXBuilder();


doc = builder.build(filename);


root = doc.getRootElement();


path = pathToken.getName();


ret = parsePath(path);           


strokes = ret[0];


nodes = ret[1];


len = strokes.length;             


// Handles paths ending with a stroke


if(nodes[len - 1].equals("?")) len--; 


// Initial parent is the root


parents.addElement(root);


// Core


for(int i = 0; i < len; i++){


    // Get children from parents


    children.clear();


    for(int j = 0; j < parents.size(); j++){



temp = new Vector(((Element)parents.elementAt(j)).getChildren());



for(int k = 0; k < temp.size(); k++){



    children.addElement(temp.elementAt(k));



}


    } 


    // Search through children selecting those equal to desired nodes 


    parents.clear();


    for(int j = 0; j < children.size(); j++){



if(((Element)children.elementAt(j)).getName().equalsIgnoreCase(nodes[i])) {



    parents.addElement(((Element)children.elementAt(j)).clone());



}


    }


}


return parents;

    }// end of processForPath()

    //*****************************************************************************************/

    //parsePath() : Separates the strokes from the nodes and returns a 2D String array

    //*****************************************************************************************/

    public static String[][] parsePath(String path){


Vector strokes = new Vector();


Vector elems = new Vector();


int start;


int finish;


int i;


int len;


int len1;


int len2;


int inner;


String[][] ret;


if(path.endsWith("/"))path = path + "?";


len = path.length();


i = 0;


while(i < len){


    start = i;


    while( path.substring(i).startsWith("/") ) {



i++;



if(i == len) break;


    }


    finish = i;


    strokes.add(path.substring(start, finish));


    if(i == len) break;


    start = i;


    while( !(path.substring(i).startsWith("/")) ){



i++;



if(i == len) break;


    }


    finish = i;


    elems.add(path.substring(start, finish));


}


len1 = strokes.size();


len2 = elems.size();


inner = Math.max(len1,len2);


ret = new String[2][inner];


for(int j = 0; j < inner; j++){


    ret[0][j] = (String)strokes.elementAt(j);


    ret[1][j] = (String)elems.elementAt(j);


}


return ret;

    } // End of parsePath()

    //*****************************************************************************************/

    //inputFile() : For processing the input file used in testing the XPathProcessor class

    //*****************************************************************************************/

    public static String[] inputFile(String file) throws IOException{


String[] strArr;


String str;


RandomAccessFile raf;


StringTokenizer tokenizer;


str = "";


strArr = new String[6];


raf = new RandomAccessFile(file,"r");


tokenizer = new StringTokenizer(raf.readLine().trim());


strArr[0] = tokenizer.nextToken();


strArr[1] = tokenizer.nextToken();


strArr[2] = tokenizer.nextToken();


strArr[3] = tokenizer.nextToken();


while(tokenizer.hasMoreTokens())


    str = str.concat(" " + tokenizer.nextToken());


strArr[4] = str.trim();


tokenizer = new StringTokenizer(raf.readLine().trim());


strArr[5] = tokenizer.nextToken();


return strArr;

    }// End of inputFile()

}

//*************************************

//*XQueryError.java : parent class for the

//*Errors that can occur within the

//*processing of XQuery

//*************************************

package XQueryAnalyzer.Errors;

import XQueryTokenizer.*;

public abstract class XQueryError implements XQueryTokenTypes

{

    protected XQueryToken badToken;

    //CONSTRUCTORS

    public XQueryError()

    {


;

    }

    public XQueryError(XQueryToken bt)

    {


badToken = bt;

    }

    //abstract methods to be implemented that gives

    //information about the type of error.

    public abstract String getError();

    //****************************************************

    //toString() : gives the result of getError() and the

    //line number, token number, and token value where

    //the error occured.

    //****************************************************

    public String toString()

    {


String temp = "Error:\n"+getError();


temp += "\nOn Line:"+badToken.getLine()+", token#"+badToken.getColumn();


temp += "\nToken:"+badToken.getToken();


return(temp);

    }

}

//***********************************

//ExceptionRaised.java

//Error raised when a part of the

//parse creates an java raised

//exception.  Used as a catchall

//in some places.

//***********************************

package XQueryAnalyzer.Errors;

import XQueryTokenizer.XQueryToken;

import java.io.*;

public class ExceptionRaised extends XQueryError

{

    Exception exception;

    public ExceptionRaised(Exception e,XQueryToken occured)

    {


super(occured);


exception = e;

    }

    public String getError()

    {


StringWriter sw = new StringWriter();


PrintWriter pw = new PrintWriter(sw);


String temp = "Exception Raised\n";


temp += "Exception :\n";


temp += exception.toString();


exception.printStackTrace(pw);


temp += "\n"+sw.getBuffer().toString();


return(temp);

    }

}

//*************************************

//MismatchedTags.java

//Error raised when there is a mismatch

//in the open and close tags of an 

//XQuery

//*************************************

package XQueryAnalyzer.Errors;

import XQueryTokenizer.XQueryToken;

import XQueryTokenizer.TagToken;

public class MismatchedTags extends XQueryError

{

    TagToken opentag;

    TagToken closetag;

    public MismatchedTags(TagToken otag,TagToken ctag)

    {


super(ctag);


opentag = otag;


closetag = ctag;

    }

    public String getError()

    {


String temp = "Mismatched Open and close tags:\n";


temp += "open name:"+opentag.getName();


temp += " line:"+opentag.getLine();


temp += " col:"+opentag.getColumn();


temp += "\nclose name:"+closetag.getName();


temp += " line:"+opentag.getLine();


temp += " col:"+opentag.getColumn();


return(temp);

    }

}

//****************************************

//UndefinedVariable.java

//Error raised when a variable name is

//referenced that is not defined.

//****************************************

package XQueryAnalyzer.Errors;

import XQueryTokenizer.XQueryToken;

public class UndefinedVariable extends XQueryError

{

    public UndefinedVariable(XQueryToken occured)

    {


super(occured);

    }

    public String getError()

    {


String temp = "Undefined Variable:\n";


temp += " varname:"+badToken.getName();


return(temp);

    }

}

//************************************

//UnexpeectedToken.java :

//Raised when an unexpected token is

//encountered.  Also prints out a

//list of expected tokens in place

//of the token recieved

//************************************

package XQueryAnalyzer.Errors;

import XQueryTokenizer.*;

public class UnexpectedToken extends XQueryError

{

    int []expected;

    public UnexpectedToken(int exp,XQueryToken recieved)

    {


badToken = recieved;


expected = new int[1];


expected[0] = exp;

    }

    public UnexpectedToken(int []exp,XQueryToken recieved)

    {


badToken = recieved;


expected = (int[])exp.clone();

    }

    public String getError()

    {


String temp = "UnExpected Token\n";


temp += "expected :";


for (int i=0;i<expected.length;i++)


    {



temp += XQueryToken.getTypeString(expected[i]);



if (i < expected.length-1)



    {




temp += " OR ";



    }


    }


temp += "\nInstead got type:"+ badToken.printType();


return temp;

    }

}

//*************************************

//WrongTagIndexType.java

//Raised when the type of the tag (open, close,Unk)

//is incorrect in the xquery file.

//*************************************

package XQueryAnalyzer.Errors;

import XQueryTokenizer.XQueryToken;

import XQueryTokenizer.TagToken;

public class WrongTagIndexType extends XQueryError

{

    private int expected;

    public WrongTagIndexType(int exp,XQueryToken occured)

    {


super(occured);


expected = exp;

    }

    public String getError()

    {


String temp = "Wrong Tag Type:\n";


temp += "expected an: ";


switch(expected)


    {


    case OPEN:



temp += "OPEN";



break;


    case CLOSE:



temp += "CLOSED";



break;


    default:



temp += "UNKNOWN";


    }


temp += " tag type, instead got an:";


switch(((TagToken)badToken).getTagIndex())


    {


    case OPEN:



temp += "OPEN";



break;


    case CLOSE:



temp += "CLOSED";



break;


    default:



temp += "UNKNOWN";


    }


temp += "token:"+badToken.getToken();


return(temp);

    }

}

