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Abstract
This document describes in detail how genxml works.  Tips on how to maintain genxml are provided.  There is a UML document describing the classes that are used in genxml.  There is also a section on bugs and potential enhancements.

How genxml works
Genxml consists of two main Java programs.  Gen2xml converts chgen meta-data into an XML file.  xml2gen converts an XML file that is in the msdata format into chgen meta-data.  The following diagram shows the bilateral nature of these two programs:
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About The Code (including future maintenance tips)
The Java code for the two main classes has been broken into sections within the code so that it is easier to describe what section is being referred to as opposed to using line numbers which have a tendency to change.  This has been done to aid documentation and make future enhancements easier to implement.  Sections always start with the notation:

//SECTION(Begin): A short description of the section
Some sections may need more than a short description and may be followed a few more similar looking lines.  For the purpose of documentation the short description will always be used.  Sections always end with the notation:

//SECTION(End): A short description of the section

There may also be subsections which just use a SUBSECTION notation instead of SECTION.  Mapping the code to this document is done by looking for the appropriate file and finding the appropriate section, or subsection.  The only difference is this documentation uses a (Begin/End) as a heading and the code uses (Begin) and (End) as appropriate markers.
For future maintenance, if a section of code changes and the description no longer accurately describes what is the code is doing, this should serve as a signal that this documentation should change as well.  Adding sections of code to produce additional functionality should also serve as an indicator that this document needs to be updated.  Minor modifications and minor bug fixes do not necessarily need to be documented in the body of this document.  However, there will be section near the end of this document to record minor modifications and bug fixes.
Gen2Xml.java (detailed code comments)
//SECTION(Begin/End): Import Class libraries

This code is used by the Java compiler to find out where the other classes are that it needs to know about.  Everything under java.lang is imported automatically so there is no need to explicitly tell the compiler basic classes like String or System will be used because they are found under java.lang.*.


The BufferedReader and the FileReader classes are found under java.io.  The StringTokenizer class is found under java.util.  The RE (which stands for Regular Expression) class is found under org.apache.regexp.

//SECTION(Begin/End): Declares main class and method

These two lines of code are somewhat self-explanatory.  These lines are unlikely to change.  The only thing worth noting is that the “throws IOException” was included since the FileReader could throw this exception and Java requires that something is setup which knows about the exceptions that could be thrown.  The other way to handle this is to use a try/catch block.

//SECTION(Begin/End): Command Line Options

It is desirable to have some flexibility when dealing with command line options.  This was done using a third party open source class called GetOpt.  The inputFileFlag and the outputFileFlag are both set to false.  An instance of GetOpt called “go” is set up.  Passing the parameters “hi:o:” tells the class that options –h, -i argument, and –o argument are allowed.  The colon punctuation signals that an argument is necessary.


Two strings, inputFile and outputFile, are set up along with a char c.  The go instance calls the getopt method passing the same args String array that was passed to main.


If –h is called the helpAndExit method is called with a 0 argument which tells the program to exit normally.


If –i is called the String inputFile is set to the argument that was used and inputFileFlag is set to true.

If -o is called the String outputFile is set to the argument that was used and outputFileFlag is set to true.
If an unknown option is used the program terminates with an error code.  The unknown option is specified and the usage message from helpAndExit is displayed.

After all of the command line options have been processed, determine if the –i option was NOT used call helpAndExit with the error code set to 1 for abnormal termination.

//SECTION(Begin/End): Set up variables

StringBuffer xmlDoc is the variable which is used to create the XML document.  input_str is a BufferedReader class which uses a FileReader class to read in the file that was given on the command line as the input file.  The String inputLine reads lines one by one from the input file from input_str.  sToken is a StringTokenizer class which breaks up the inputLine into tokens.  checkStr is a String which is the next token which will be checked.
//SECTION(Begin/End): Read Lines, Find Patterns, Manipulate String Buffer
//SUBSECTION(Begin/End): Comments

This section of code looks to see if the token that has been read in is the start of a comment.  The start of a comment is anything that starts with “/*”.  If a comment is found a commentHandler StringBuffer is created which stores the content of the comments.  When the end of the comment is found (“*/”) “-->” is added to the end of the commentHandler, the commentHandler is then appended to the xmlDoc StringBuffer.  The length of the commentHandler is then set to zero so that it may be used again.  The next time a comment is found.

//SUBSECTION(Begin/End): Table Attributes

This section of code looks for a token that starts with TA.  It is assumed that anything that starts with TA is a table attribute and that TTUID (Table Type Unique IDentifier), the Table Attribute Name, the Table Attribute Alternate Name, the Table Attribute format, and the Table Attribute IsKey Attribute will follow directly after any line that starts with TA.  These items are appended to the XML doc with the appropriate tags.
//SUBSECTION(Begin/End): Table Type

This section of code looks for a token that starts with TT.  It is assumed that anything that starts with TT is a table type and that TTUID (Table Type Unique IDentifier), the Table Attribute Name, the Table Type abbreviation will directly follow after any line that starts with TT.  These items are appended to the XML doc with the appropriate tags.
//SUBSECTION(Begin/End): Schema Version


This section of code looks for a token that starts with SV.  It is assumed that anything that starts with SV is a schema version and that SVUID (Schema Version Unique IDentifier), PJUID (not sure what this stands for), schema file, chgen, chgen version, and chgen alternate name will directly follow after any lines that start with SV.  These items are appended to the XML doc with the appropriate tags.
//SECTION(Begin/End): Finalize Output

This section of code appends the final String “\n</msdat2xml>” (which is the end root tag) to the xmlDoc StringBuffer.  Then it looks to see if the outputFileFlag was set via the command line options.  If outputFileFlag was set to true the StringBuffer xmlDoc is written out to the specified file.  

If the -o outputFile option was not used the StringBuffer xmlDoc is written to standard output.  This is usually just the screen, but the output could be redirected to a file via the command line.
//SECTION(Begin/End): Help and Exit Method

This method prints a usage message and exits the program with a return value that was passed via an argument.

xml2gen.java (detailed code comments)
//SECTION(Begin/End): Import Class libraries


This code is used by the Java compiler to find out where the other classes are that it needs to know about.  Everything under java.lang is imported automatically so there is no need to explicitly tell the compiler that basic classes like String or System will be used because they are found under java.lang.*.


The BufferedReader and the FileReader classes are found under java.io.  The RE (which stands for Regular Expression) class is found under org.apache.regexp.
//SECTION(Begin/End): Declares main class and method


These two lines of code are somewhat self-explanatory.  These lines are unlikely to change.  The only thing worth noting is that the "throws IOException" was included since the FileReader could throw this exception and Java requires that something is setup which knows about the exceptions that could be thrown.  The other way to handle this is to use a try/catch block.
//SECTION(Begin/End): Command Line Options


It is desirable to have some flexibility when dealing with command line options.  This was done using a third party open source class called GetOpt.  The inputFileFlag and the outputFileFlag are both set to false.  An instance of GetOpt called "go" is set up.  Passing the parameters "hi:o:" tells the class that options -h, -i argument, and -o argument are allowed.  The colon punctuation signals that an argument is necessary.


Two strings, inputFile and outputFile, are set up along with a char c.  The go instance calls the getopt method passing the same args String array that was passed to main.


If -h is called the helpAndExit method is called with a 0 argument which tells the program to exit normally.


If -i is called the String inputFile is set to the argument that was used and inputFileFlag is set to true.

If -o is called the String outputFile is set to the argument that was used and outputFileFlag is set to true.

If an unknown option is used the program terminates with an error code.  The unknown option is specified and the usage message from helpAndExit is displayed.

After all of the command line options have been processed, determine if the -i option was NOT used call helpAndExit with the error code set to 1 for abnormal termination.

//SECTION(Begin/End): Set up variables


StringBuffer msdatDoc is the variable which is used to create the chgen meta-data.  input_str is a BufferedReader class which uses a FileReader class to read in the file that was given on the command line as the input file.  The String inputLine reads lines one by one from the input file from input_str.
//SECTION(Begin/End): Read Lines, Find Patterns, Manipulate String Buffer

This section is handled differently than it is in Gen2Xml.java because there is only supposed to be one line for every field in the meta-data in the XML file.  The general approach is to find the field within the tags, extract it, and append it to the msdataDoc StringBuffer.  Finding the data is done using Regular Expressions.
//SUBSECTION(Begin/End): Comments


This subsection handles arbitrary comments (see Bugs section).  Arbitrary comments are ignored.
//SUBSECTION(Begin/End): Ignore first and last tag


The root element tag <(/)msdata2xml> should be ignored.  It is not needed in the chgen meta-data file.
//SUBSECTION(Begin/End): Ignore white space lines


Lines that only contain white space are not relevant to creating the chgen meta-data file and should be ignored.

//SUBSECTION(Begin/End): Schema Version

If an SV (Schema Version) tag is found it is assumed these tags will follow:

SVUID, PJUID, schemaFile, chgenVer, chgenAlt.  The method regexRepFirstParen uses a regular expression to determine the content between the start and end tags and appends this content to the StringBuffer msdatDoc.  If a comment is found directly after the </SV> tag the comment is converted into a C-style comment and appended to msdatDoc.
//SUBSECTION(Begin/End): Table Type

If a TT (Table Type) tag is found it is assumed these tags will follow:

TTUID, TTName, and TTAbbrev.  The method regexRepFirstParen uses a regular expression to determine the content between the start and end tags and appends this content to the StringBuffer msdatDoc.  If a comment is found directly after the </TT> the comment is converted into a C-style comment and appended to msdatDoc.
//SUBSECTION(Begin/End): Table Attribute

If a TA (Table Attribute) tag is found it is assumed these tags will follow:

TAUID, TTUID, TAName, TAaltName, TAFormat, and TAIsKey.  The method regexRepFirstParen uses a regular expression to determine the content between the start and end tags and appends this content to the StringBuffer msdatDoc.  If a comment is found directly after the </TA> the comment is converted into a C-style comment and appended to msdatDoc.
//SECTION(Begin/End): Finalize Output


If the outputFileFlag was set via the command line options the StringBuffer xmlDoc is written out to the specified file.
If the -o outputFile option was not used the StringBuffer xmlDoc is written to standard output This is usually just the screen, but the output could be redirected to a file via the command line.

//SECTION(Begin/End): regexRepFirstParen method
This is a method that takes two Strings as arguments.  The first String is the String that will be used to look for a pattern.  The second String is a regular expression, matching pattern.  This method assumes that the regular expression contains what is called a group in regular expression parlance.  This is what is contained inside the parenthesis (which is why the method name ends with FirstParen).  If the regular expression can be matched to the first String then the contents of the first group (or first parenthesis) is returned as a String.  If the matching pattern cannot be matched to the first String then the null value is returned.
//SECTION(Begin/End): Help and Exit Method


This method prints a usage message and exits the program with a return value that was passed via an argument.
Future Enhancements

The main enhancement that is needed at this time is the ability to append the actual data that is associated with the meta-data to the end of a file and be able to turn this into an XML file.


A Document Type Definition (DTD) should be created so that an XML file can be validated.  An XML schema file would provide even greater control in determining what constitutes a valid <msdat2xml> XML file.  However, there is a greater time investment in creating the schema file.


A rigorous test plan would ensure future stability.


A web page could be a user-friendly interface for creating XML files.
Proposal for converting actual data to XML in addition to meta-data


The easiest way to conceptualize how to proceed with converting actual data in addition to meta-data is to look at a simple example.  This is an example of a chgen meta-data file which is called warehouse.msdat:

SV010001 PJ010001 SIS.sch CHGEN v9.0    CHGEN

TT000001 Supplier

SU 

/*a supplier of some items we buy */

TT000002 Warehouse 
WH

/* where vendor stores items */

TT000003 Item 

IT

/* an item supplied by a vendor */

TA000001 TT000001 SUid
NA 
c8
1 /* unique pkey of SUpplier    
*/

TA000002 TT000001 name
NA 
c24
0 /* name of company we buy from
*/

TA000003 TT000001 expDate NA c10
0 /* last date price quotes are 
*/

TA000004 TT000002 WHid
NA 
c8
1 /* unique pkey of WareHouse
*/

TA000005 TT000002 SUid
NA 
c24
0 /* unique fkey(xref to SUpplier*/

TA000006 TT000002 phone
NA
c10
0 /*warehouse phone number 

*/

TA000007 TT000002 address NA t80
0 /* address of warehouse

*/

TA000008 TT000003 ITid
NA 
c8
1 /* unique pkey of ITem

*/

TA000009 TT000003 WHid
NA 
c8
1 /* unique fkey (xref to WareHou*/

TA000010 TT000003 ourItemNo  NA i4 0 /* our integer part identifier*/

TA000011 TT000003 vendorCode NA c12 0 /* vendor?s item code 

*/

TA000012 TT000003 unitPrice
 NA i4 0 /* vendor price in $/100
*/

TA000013 TT000003 unitQuant NA  i4 0 /* quantity in packag
 
*/

TA000014 TT000003 itemDesc
NA  i4 0 /* item description


*/

A sample data file called warehouse.dat might look like this:

SU000001 HomeDepot 11/4/02

SU000002 Loews 11/5/02

SU000003 TrueValue 9/10/02

WH000001 SU000001 9783674601 Billerica,MA

WH000002 SU000002 7816677536 Woburn,MA

WH000003 SU000002 9782565656 Chelmsford,MA

WH000004 SU000001 9788718887 Tewksbury,MA

WH000005 SU000003 9784548778 Lowell,MA

IT000001 WH000001 8467 6789321 3500 10 Hammers

IT000002 WH000003 2673 780162 42 1000 Nails

IT000003 WH000005 2761 876532 350 20 Screwdrivers

IT000004 WH000004 8652 3789437 27 1000 FlatHeadScrews

Currently, the Gen2Xml file would convert the chgen meta-data into a file that we’ll call warehouse.xml which would look like this:

<?xml version = "1.0"?>

<msdat2xml>


<SV>



<SVUID>SV010001</SVUID>



<PJUID>PJ010001</PJUID>



<schemaFile>SIS.sch</schemaFile>



<chgen>CHGEN</chgen>



<chgenVer>v9.0</chgenVer>



<chgenAlt>CHGEN</chgenAlt>


</SV>


<TT>



<TTUID>TT000001</TTUID>



<TTName>Supplier</TTName>



<TTAbbrev>SU</TTAbbrev>


</TT>


<!-- a supplier of some items we buy  -->


<TT>



<TTUID>TT000002</TTUID>



<TTName>Warehouse</TTName>



<TTAbbrev>WH</TTAbbrev>


</TT>


<!--  where vendor stores items  -->


<TT>



<TTUID>TT000003</TTUID>



<TTName>Item</TTName>



<TTAbbrev>IT</TTAbbrev>


</TT>


<!--  an item supplied by a vendor  -->


<TA>



<TAUID>TA000001</TAUID>



<TTUID>TT000001</TTUID>



<TAName>SUid</TAName>



<TAaltName>NA</TAaltName>



<TAFormat>c8</TAFormat>



<TAIsKey>1</TAIsKey>


</TA>


<!--  unique pkey of SUpplier  -->


<TA>



<TAUID>TA000002</TAUID>



<TTUID>TT000001</TTUID>



<TAName>name</TAName>



<TAaltName>NA</TAaltName>



<TAFormat>c24</TAFormat>



<TAIsKey>0</TAIsKey>


</TA>
...                   (shortened for the sake of brevity)

<TA>



<TAUID>TA000014</TAUID>



<TTUID>TT000003</TTUID>



<TAName>itemDesc</TAName>



<TAaltName>NA</TAaltName>



<TAFormat>i4</TAFormat>



<TAIsKey>0</TAIsKey>


</TA>


<!--  item description  -->

</msdat2xml>
First there needs to be some way to separate the meta-data from the data.  Any agreed upon delimiter should work.  Perhaps “/* meta-data2data */” could be agreed upon.  It would be even better to specify what the regular expression might look like – “[/][*]\\s*meta-data2data\\s*[*][/]” would allow arbitrary white space between the text and comment delimiters.  The new file might look like this:

SV010001 PJ010001 SIS.sch CHGEN v9.0    CHGEN

TT000001 Supplier

SU 

/*a supplier of some items we buy */

TT000002 Warehouse 
WH

/* where vendor stores items */

TT000003 Item 

IT

/* an item supplied by a vendor */

TA000001 TT000001 SUid
NA 
c8
1 /* unique pkey of SUpplier    
*/

TA000002 TT000001 name
NA 
c24
0 /* name of company we buy from
*/

TA000003 TT000001 expDate NA c10
0 /* last date price quotes are 
*/

TA000004 TT000002 WHid
NA 
c8
1 /* unique pkey of WareHouse
*/

TA000005 TT000002 SUid
NA 
c24
0 /* unique fkey(xref to SUpplier*/

TA000006 TT000002 phone
NA
c10
0 /*warehouse phone number 

*/

TA000007 TT000002 address NA t80
0 /* address of warehouse

*/

TA000008 TT000003 ITid
NA 
c8
1 /* unique pkey of ITem

*/

TA000009 TT000003 WHid
NA 
c8
1 /* unique fkey (xref to WareHou*/

TA000010 TT000003 ourItemNo  NA i4 0 /* our integer part identifier*/

TA000011 TT000003 vendorCode NA c12 0 /* vendor?s item code 

*/

TA000012 TT000003 unitPrice
 NA i4 0 /* vendor price in $/100
*/

TA000013 TT000003 unitQuant NA  i4 0 /* quantity in packag
 
*/

TA000014 TT000003 itemDesc
NA  i4 0 /* item description


*/

/* meta-data2data */
SU000001 HomeDepot 11/4/02

SU000002 Loews 11/5/02

SU000003 TrueValue 9/10/02

WH000001 SU000001 9783674601 Billerica,MA

WH000002 SU000002 7816677536 Woburn,MA

WH000003 SU000002 9782565656 Chelmsford,MA

WH000004 SU000001 9788718887 Tewksbury,MA

WH000005 SU000003 9784548778 Lowell,MA

IT000001 WH000001 8467 6789321 3500 10 Hammers

IT000002 WH000003 2673 780162 42 1000 Nails

IT000003 WH000005 2761 876532 350 20 Screwdrivers

IT000004 WH000004 8652 3789437 27 1000 FlatHeadScrews

The proposed XML file could look like the previous XML file with the following additions before the closing root tag (</msdat2xml>)
<data>

<TT000001-TA000001>SU000001</TT000001-TA000001>

<TT000001-TA000002>HomeDepot</TT000001-TA000002>

<TT000001-TA000003>11/4/02</TT000001-TA000003>
<TT000001-TA000001>SU000002</TT000001-TA000001>

<TT000001-TA000002>Loews</TT000001-TA000002>

<TT000001-TA000003>11/5/02</TT000001-TA000003>
<TT000001-TA000001>SU000003</TT000001-TA000001>

<TT000001-TA000002>TrueValue</TT000001-TA000002>

<TT000001-TA000003>9/10/02</TT000001-TA000003>
<TT000002-TA000004>WH000001</TT000002-TA000004>
<TT000002-TA000005>SU000001</TT000002-TA000005>
<TT000002-TA000005>SU000001</TT000002-TA000005>
… (Shortened for the sake of brevity)
<TT000003-TA000014> FlatHeadScrews</TT000003-TA000014>
</data>

This format would allow for the reconstruction of the original data. In addition, it would probably not be overly difficult to code.  Currently Gen2Xml and xml2gen are iterator pattern classes.  To add this functionality a memento pattern class should probably be employed as well. The memento pattern should remember that if IT… is at the beginning of a line of data then this should surrounded by the TT000003-TA000008 element tag and be followed by TT000003-TA000009 element tag all the way to the TT000003-TA000014 element tag.
Bugs

Comments are not handled correctly in Gen2Xml.  If a comment is alone on a line it should be treated as an XML comment.  This part works correctly.  However, if a comment is on the same line as other meta-data it should be given a specific tag (perhaps a comment tag?) because it is actually a column in a table and not really comment.  This needs to be fixed in both xml2gen and Gen2Xml.

The assumption is made that all comments are on only one line.  Multi-line comments are allowed in C source files.  There is no really good reason that these programs shouldn’t be able to handle multi-line comments.

Arbitrary comments are not handled correctly in xml2gen.  If an arbitrary comment is found it should create comment line in the meta-data file.  Currently, arbitrary comments are ignored.  Comments that are not arbitrary (i.e. comments that directly follow an XML element) are handled correctly.

Minor: Gen2Xml would be more consistent with xml2gen if it was gen2xml.
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UML Diagram of the Gen2Xml class
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Gen2Xml.java:
//SECTION(Begin): Import class libraries

//SECTION(Begin): Declares the class libraries which will be imported

import java.io.*;

import java.util.*;

import org.apache.regexp.*;

//SECTION(End): Declares the class libraries which will be imported

//SECTION(End): Import class libraries

//SECTION(Begin): Declares main class and method

public class Gen2Xml {

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

//SECTION(End): Declares main class and method

//SECTION(Begin): Command Line Options

//SECTION(Begin): See also: GetOpt.java      

//SECTION(Begin): This section gets command line options and take some action 

                  //(cont.) depending on which options were used

    boolean inputFileFlag = false;

    boolean outputFileFlag = false;

    GetOpt go = new GetOpt("hi:o:");

    char c;

    String inputFile = "";

    String outputFile = "";

    while ( ( c = go.getopt(args) ) != 0 ) {

    switch (c) {

      case 'h':

        helpAndExit(0);

        break;

      case 'i':

        inputFile = go.optarg();

        inputFileFlag = true;

        break;

      case 'o':

        outputFile = go.optarg();

        outputFileFlag = true;

        break;

      default:

        System.err.println( "Unknown option in " + args[go.getOptInd() - 1] );

        helpAndExit(1);

      }

    }

    // Make sure that an input file was specified on the command line

    if (! inputFileFlag ) 

      helpAndExit(1);    

//SECTION(End): This section gets command line options and take some action 

                //(cont.) depending on which options were used

//SECTION(End): See also: GetOpt.java

//SECTION(End): Command Line Options

//SECTION(Begin): Set up variables

//SECTION(Begin): This section sets up variables which will be used throughout 

                  //(cont.) the rest of the program

    // Create a StringBuffer object (xmlDoc) which will eventually be

    // used as the final string

    StringBuffer xmlDoc = 

      new StringBuffer().append("<?xml version = \"1.0\"?>\n\n<msdat2xml>\n\n");

    // Use a BufferedReader to read the input file

    BufferedReader input_str = new BufferedReader(new FileReader(inputFile));

    // Read a line from the file

    String inputLine = input_str.readLine();    

    // This loop will finish when the EOF has been reached in the chgen meta-data

    do {                   

      // Break up the inputLine into String Tokens

      StringTokenizer sToken = new StringTokenizer(inputLine);

      // This loop will finish when the current line has no more tokens

      for ( int x=0 ; sToken.hasMoreTokens() ; x++ ) {

        // Read in the next Token

        String checkStr = sToken.nextToken();

//SECTION(End): This section sets up variables which will be used throughout 

                //(cont.) the rest of the program        

//SECTION(End): Set up variables

//SECTION(Begin): Read Lines, Find Patterns, Manipulate String Buffer        

//SECTION(Begin): Start reading through the lines, looking for patterns, and manipulate the string buffer

        try {

//SUBSECTION(Begin): Comments

          String start_com_pat = "^[/][*](\\S*)";        


          RE start_com_re = new RE(start_com_pat);

          // Check to see if this is a comment

          if ( start_com_re.match(checkStr) ) {

            // Create a StringBuffer that will be used to handle comments

            StringBuffer commentHandler = new StringBuffer();

            String cleanStartComments = start_com_re.subst( checkStr,start_com_re.getParen(1) );          

            commentHandler.append("\t<!-- " + cleanStartComments + " " );

            while ( sToken.hasMoreTokens() ) {

              checkStr = sToken.nextToken();

              String end_com_pat = "(\\S*)[*][/]$";

              RE end_com_re = new RE(end_com_pat);

              if ( end_com_re.match(checkStr) ) {

                String tidyUp = end_com_re.subst( checkStr, end_com_re.getParen(1) );

                commentHandler.append( tidyUp + " -->\n\n");

                xmlDoc.append( commentHandler.toString() );

                commentHandler.setLength(0);

              } else {

                commentHandler.append(checkStr + " ");

              }

            }

          }   

//SUBSECTION(End): Comments

//SUBSECTION(Begin): Table Attributes

          String TA_pat = "^TA.*$";

          RE TA_re = new RE(TA_pat);

          // See if this is a Table Attribute

          if ( TA_re.match(checkStr) ) {  

            xmlDoc.append("\t<TA>\n");

            String tableTypeUID = sToken.nextToken();

            String tableAttributeName = sToken.nextToken();

            String tableAttributeAltName = sToken.nextToken();

            String tableAttributeFormat = sToken.nextToken();

            String tableAttributeIsKey = sToken.nextToken();

            xmlDoc.append("\t\t<TAUID>" + checkStr + "</TAUID>\n");

            xmlDoc.append("\t\t<TTUID>" + tableTypeUID + "</TTUID>\n");

            xmlDoc.append("\t\t<TAName>" + tableAttributeName + "</TAName>\n");

            xmlDoc.append("\t\t<TAaltName>" + tableAttributeAltName + "</TAaltName>\n");

            xmlDoc.append("\t\t<TAFormat>" + tableAttributeFormat + "</TAFormat>\n");

            xmlDoc.append("\t\t<TAIsKey>" + tableAttributeIsKey + "</TAIsKey>\n");

            xmlDoc.append("\t</TA>\n");

          }

//SUBSECTION(End): Table Attributes

//SUBSECTION(Begin): Table Types

          String TT_pat = "^TT.*$";

          RE TT_re = new RE(TT_pat);

          // See if this is a  Table Type

          if ( TT_re.match(checkStr) ) {

            xmlDoc.append("\t<TT>\n");

            xmlDoc.append("\t\t<TTUID>" + checkStr + "</TTUID>\n");

            String tableName = sToken.nextToken();

            String tableAbbrev = sToken.nextToken();

            xmlDoc.append("\t\t<TTName>" + tableName + "</TTName>\n");

            xmlDoc.append("\t\t<TTAbbrev>" + tableAbbrev + "</TTAbbrev>\n");

            xmlDoc.append("\t</TT>\n");

          }

//SUBSECTION(End): Table Types

//SUBSECTION(Begin): Schema Version

          String SV_pat = "^SV.*$";

          RE SV_re = new RE(SV_pat);

          // See if this is a Schema Version

          if ( SV_re.match(checkStr) ) {

            xmlDoc.append("\t<SV>\n");

            xmlDoc.append("\t\t<SVUID>" + checkStr + "</SVUID>\n");

            String PJUID = sToken.nextToken();

            String schemaFile = sToken.nextToken();

            String chgen = sToken.nextToken();

            String chgenVer = sToken.nextToken();

            String chgenAlt = sToken.nextToken();

            xmlDoc.append("\t\t<PJUID>" + PJUID + "</PJUID>\n");

            xmlDoc.append("\t\t<schemaFile>" + schemaFile + "</schemaFile>\n");

            xmlDoc.append("\t\t<chgen>" + chgen + "</chgen>\n");

            xmlDoc.append("\t\t<chgenVer>" + chgenVer + "</chgenVer>\n");

            xmlDoc.append("\t\t<chgenAlt>" + chgenAlt + "</chgenAlt>\n");

            xmlDoc.append("\t</SV>\n");

          }

//SUBSECTION(End): Schema Version

        // End of the try/catch block needed to use Regular Expressions

        }        

        catch (RESyntaxException e) 

        { 

          System.out.println("Caught " + e + "\n");

        }

      // End of the for loop that loops through tokens

      }

      // Read in the next line

      inputLine = input_str.readLine();

    // End of the while loop that loops through lines

    } while (inputLine != null );

//SECTION(End): Start reading through the lines, looking for patterns, and manipulate the string buffer

//SECTION(End): Read Lines, Find Patterns, Manipulate String Buffer

//SECTION(Begin): Finalize Output    

    xmlDoc.append("\n</msdat2xml>");

    if ( outputFileFlag ) {

      BufferedOutputStream xmlOutput = new BufferedOutputStream(

        new FileOutputStream(outputFile) );

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

        xmlOutput.write( xmlDoc.toString().charAt(i) );

      xmlOutput.close();

    } else {

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

        System.out.print( xmlDoc.toString().charAt(i) );

    }

  }

//SECTION(End): Finalize Output

//SECTION(Begin): Help and Exit Method

  static void helpAndExit(int returnValue) {

    System.err.println("java genxml [-h] [-o outputFile.xml] -i inputFile.msdat");

    System.exit(returnValue);

  }

//SECTION(End): Help and Exit Method  

}

//End of class

xml2gen.java:
//SECTION(Begin): Import class libraries

//SECTION(Begin): Declares the class libraries which will be imported

import java.io.*;

import org.apache.regexp.*;

//SECTION(End): Declares the class libraries which will be imported

//SECTION(End): Import class libraries

//SECTION(Begin): Declares main class and method

public class xml2gen {

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

//SECTION(End): Declares main class and method

//SECTION(Begin): Command Line Options

//SECTION(Begin): See also: GetOpt.java      

//SECTION(Begin): This section gets command line options and take some action 

                  //(cont.) depending on which options were used

    boolean inputFileFlag = false;

    boolean outputFileFlag = false;

    GetOpt go = new GetOpt("hi:o:");

    char c;

    String inputFile = "";

    String outputFile = "";

    while ( ( c = go.getopt(args) ) != 0 ) {

    switch (c) {

      case 'h':

        helpAndExit(0);

        break;

      case 'i':

        inputFile = go.optarg();

        inputFileFlag = true;

        break;

      case 'o':

        outputFile = go.optarg();

        outputFileFlag = true;

        break;

      default:

        System.err.println( "Unknown option in " + args[go.getOptInd() - 1] );

        helpAndExit(1);

      }

    }

    // The string buffer "msdatDoc" will be manipulated until it looks like a 

    // correct msdat file

    if (! inputFileFlag ) 

        helpAndExit(1);

//SECTION(End): This section gets command line options and take some action 

                //(cont.) depending on which options were used

//SECTION(End): See also: GetOpt.java

//SECTION(End): Command Line Options

//SECTION(Begin): Set up variables

//SECTION(Begin): This section sets up variables which will be used throughout 

                  //(cont.) the rest of the program

    // A comment pattern needs to be used throughout so it should be set up

    // here so that it's always in scope

    String commPatt = "^\\s*<![\\-]{2}([\\-]*[^\\-]*[\\-]*)[\\-]{2}>\\s*$";

    // Create a StringBuffer object which will eventually be

    // used as the final string

    StringBuffer msdatDoc = new StringBuffer();

    // Use a BufferedReader to read the input file

    BufferedReader input_str = new BufferedReader(new FileReader(inputFile));

    // The first line of the file is not important for the msdat schema

    // It's only important for XML

    // Read it in and then...

    String inputLine = input_str.readLine();

//SECTION(End): This section sets up variables which will be used throughout 

                //(cont.) the rest of the program        

//SECTION(End): Set up variables    

//SECTION(Begin): Read Lines, Find Patterns, Manipulate String Buffer        

//SECTION(Begin): Start reading through the lines, looking for patterns, 

                  //(cont.) and manipulate the string buffer

    // Read the first line of input which may be important to the msdat schema

    inputLine = input_str.readLine();

    // This loop will finish when the EOF has been reached in the XML file

    do {

      try {

//SUBSECTION(Begin): Comments

        // Check to make sure this isn't a comment

        String start_com_pat = "<!--";        


        RE start_com_re = new RE(start_com_pat);

        if ( start_com_re.match(inputLine) ) {

            inputLine = input_str.readLine();

            continue;

        }

//SUBSECTION(End): Comments

//SUBSECTION(Begin): Ignore first and last tag

        // If it's the <msdat2xml> or </msdat2xml> line, discard it

        String msdat_pat = "\\s*</?msdat2xml>\\s*";        


        RE msdat_re = new RE(msdat_pat);

        if ( msdat_re.match(inputLine) ) {        

            inputLine = input_str.readLine();

            continue;

        }

//SUBSECTION(End): Ignore first and last tag

//SUBSECTION(Begin): Ignore white space lines

        // If it only contains white space, discard it

        String ws_pat = "^\\s*$";        


        RE ws_re = new RE(ws_pat);

        if ( ws_re.match(inputLine) ) {

            inputLine = input_str.readLine();

            continue;

        }

//SUBSECTION(End): Ignore white space lines

//SUBSECTION(Begin): Schema Version        

        // See if this is a Schema Version

        String sv_pat = "^\\s*<SV>\\s*$";        


        RE sv_re = new RE(sv_pat);

        if ( sv_re.match(inputLine) ) {        

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen( inputLine, "\\s*<SVUID>(SV[^<]*)</SVUID>" ) + " ");

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen( inputLine, "\\s*<PJUID>(PJ[^<]*)</PJUID>" ) + " ");

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen( inputLine, "\\s*<schemaFile>([^<]*)</schemaFile>" ) + " ");          

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen( inputLine, "\\s*<chgen>([^<]*)</chgen>" ) + " ");

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen( inputLine, "\\s*<chgenVer>([^<]*)</chgenVer>" ) + " ");

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen( inputLine, "\\s*<chgenAlt>([^<]*)</chgenAlt>" ) + " ");

          // The next line should be </SV>

          inputLine = input_str.readLine();

          // If comments exist turn them into C-style comments

          inputLine = input_str.readLine();     


          RE comm_re = new RE(commPatt);

          if ( comm_re.match(inputLine) ) {            

              msdatDoc.append( "/*" + regexRepFirstParen( inputLine, commPatt ) + "*/\n");

          } else {

              // If comments don't exist just add a newline

              msdatDoc.append( "\n" );

          }

        }

//SUBSECTION(End): Schema Version

//SUBSECTION(Begin): Table Type

        // See if this is a Table Type

        String tt_pat = "^\\s*<TT>\\s*$";        


        RE tt_re = new RE(tt_pat);

        if ( tt_re.match(inputLine) ) {

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen(inputLine,"\\s*<TTUID>(TT[^<]*)</TTUID>" ) + " ");

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen(inputLine,"\\s*<TTName>([^<]*)</TTName>" ) + " ");

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen(inputLine,"\\s*<TTAbbrev>([^<]*)</TTAbbrev>" ) + " ");

          // The next line should be </TT>

          inputLine = input_str.readLine();

          // If comments exist turn them into C-style comments

          inputLine = input_str.readLine();

          RE comm_re = new RE(commPatt);

          if ( comm_re.match(inputLine) ) {          

              msdatDoc.append( "/*" + regexRepFirstParen(inputLine,commPatt ) + "*/\n");

          } else {

              // If comments don't exist just add a newline

              msdatDoc.append( "\n" );

          }          

        } 

//SUBSECTION(End): Table Type

//SUBSECTION(Begin): Table Attribute

        // See if this is a Table Attribute

        String ta_pat = "^\\s*<TA>\\s*$";        


        RE ta_re = new RE(ta_pat);

        if ( ta_re.match(inputLine) ) {        

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen(inputLine,"\\s*<TAUID>(TA[^<]*)</TAUID>" ) + " ");

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen(inputLine,"\\s*<TTUID>(TT[^<]*)</TTUID>" ) + " ");

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen(inputLine,"\\s*<TAName>([^<]*)</TAName>" ) + " ");          

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen(inputLine,"\\s*<TAaltName>([^<]*)</TAaltName>" ) + " ");

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen(inputLine,"\\s*<TAFormat>([^<]*)</TAFormat>" ) + " ");

          inputLine = input_str.readLine();

          msdatDoc.append( regexRepFirstParen(inputLine,"\\s*<TAIsKey>([^<]*)</TAIsKey>" ) + " ");

          // The next line should be </TA>

          inputLine = input_str.readLine();

          // If comments exist turn them into C-style comments

          inputLine = input_str.readLine();

          RE comm_re = new RE(commPatt);

          if ( comm_re.match(inputLine) ) {             

              msdatDoc.append( "/*" + regexRepFirstParen(inputLine,commPatt ) + "*/\n");

          } else {

              // If comments don't exist just add a newline

              msdatDoc.append( "\n" );

          }          

        }

//SUBSECTION(End): Table Attribute

      // End of the try/catch block needed to use Regular Expressions

      }        

      catch (RESyntaxException e) 

      { 

         System.out.println("Caught " + e + "\n");

      }

      // Read in the next line of input from the input file

      inputLine = input_str.readLine();

    // If all of the lines have been read in break out of the loop

    } while (inputLine != null );

//SECTION(End): Start reading through the lines, looking for patterns, 

                //(cont.) and manipulate the string buffer

//SECTION(End): Read Lines, Find Patterns, Manipulate String Buffer

//SECTION(Begin): Finalize Output 

    if ( outputFileFlag ) {

      BufferedOutputStream xmlOutput = new BufferedOutputStream(

        new FileOutputStream(outputFile) );

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

        xmlOutput.write( msdatDoc.toString().charAt(i) );

        xmlOutput.close();

    } else

    {

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

        System.out.print( msdatDoc.toString().charAt(i) );

    }

//SECTION(End): Finalize Output

  // end of main

  }

//SECTION(Begin): regexRepFirstParen method

  protected static String regexRepFirstParen(String wholeStr, String matchPat ) {

    String outputStr = null;

    try {

      RE str_re = new RE(matchPat);

      if ( str_re.match(wholeStr) ) {

        outputStr = str_re.subst( wholeStr, str_re.getParen(1) );

      }

    }

    catch ( RESyntaxException e)

    {

      System.out.println("Caught " + e + "\n");

    }

    return outputStr;

  }

//SECTION(End): regexRepFirstParen method

//SECTION(Begin): Help and Exit Method

  static void helpAndExit(int returnValue) {

    System.err.println("java genxml [-h] [-o outputFile.msdat] -i inputFile.xml");

    System.exit(returnValue);

  }

//SECTION(End): Help and Exit Method

}

//End of class
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