 (
Abstract
In this document I explain the structure/design of my script, my testing procedures, as well as possible areas for improvement.
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[bookmark: _Toc153450823]Project Location
This project can be viewed at http://altform.com/projects/dbaseIII/ 
[bookmark: _Toc153450824]Script Structure / Design
I chose to code my parser in PHP for several reasons. Besides the fact that PHP is my most comfortable language, it is also well suited for this assignment because of its ability to easily generate tables (via HTML). PHP also has the ability to read binary files, which is a key language requirement for this project.
The design of the script is fairly straightforward. There are two PHP classes, Field and Record. Field has three class variables $name, $type, and $length. Record has two class variables $deleted and $data. Record’s $data variable is an array containing an element for each field.
The main script (index.php) has two views: a file-selection view and a table-display view. If the user is visiting the script for the first time, he is presented with a form to select a DBF file to parse. Upon form submission, the script will parse the selected file and display the table.
The actual parsing portion of this project was probably the easiest of all. Since the dBaseIII file structure is simple and well defined[footnoteRef:0], the script simply reads bytes of data from the binary file until all of the data is read. The script uses the PHP functions fread()[footnoteRef:1] and unpack()[footnoteRef:2] to read and unpack the binary data, respectively. [0:  See http://lyle.smu.edu/~fmoore/hmwk/dbaseIII.html for a detailed description of the dBaseIII file format.]  [1:  See http://php.net/manual/en/function.fread.php]  [2:  See http://www.php.net/manual/en/function.unpack.php] 

As the file is parsed, the script creates an array of Field objects and an array of Record objects, both of which completely specify the table. These objects are subsequently iterated over and displayed as HTML tables. The script also parses and displays information about the database itself such as version and the date of last update.
[bookmark: _Toc153450825]Test Procedure / Inputs and Outputs
There is nothing too interesting about my testing procedure. Before starting work on the parser, I converted the sample dBaseIII file[footnoteRef:3] into a binary file using a simple hex editor. I used this file while I developed the script, stopping after each byte-chunk to verify I was reading valid data. [3:  See http://lyle.smu.edu/~fmoore/hmwk/fruit.txt] 

After I had successfully read in all of the database info (the first 32 bytes) and was sure that my byte-reading method was correct, I just coded the rest of the script without iterative testing. Not unsurprisingly, it did indeed read all of the table data accurately.
To make sure that my solution wasn’t test-file-specific, I asked Professor Moore to provide me with more sample DBF files. My script flawlessly parsed and displayed each one. Boo-yah!
[bookmark: _Toc153450826]Possible Areas for Improvement
My script lacks two things as far as I can tell. The first is memo support, but that’s explicitly not required for this project. The second is file uploading; it would be convenient for the user to be able to upload his own file to test, but that’s also not necessary to prove the correctness of my script.
I suppose I could improve upon the look and feel of the web page, but I suck and designing things to look good. I’m just the guy that makes it work, not the guy who makes it look pretty.
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[bookmark: _Toc153450828]Field.php
<?php
	
	class Record {
		var $deleted;
		var $data;
	}
	
?>
[bookmark: _Toc153450829]Record.php
<?php
	
	class Field {
		var $name;
		var $type;
		var $length;
	}
	
?>
[bookmark: _Toc153450830]index.php
<?php
	
	// check to see if they've chosen a file to parse
	// otherwise, display a file-choosing form
	if(isset($_GET["file"])) {
		
		// data structures
		require "Field.php";
		require "Record.php";
		
		// open file
		$filename = "databases/".$_GET["file"];
		$handle = fopen($filename, "rb");
		
		// the first byte is the database version
		$data = unpack("C", fread($handle, 1));
		$version = $data[1];
		
		// if the upper four bits are set, memos will be used
		$using_memos = "No";
		if($version >= 128) {
			$using_memos = "Yes";
			$version -= 128;
		}
		
		// the second bit is the creation year
		$data = unpack("C", fread($handle, 1));
		$year = $data[1];
		if($year < 10) {
			$year = "0".$year;
		}
		
		// the third bit is the creation year
		$data = unpack("C", fread($handle, 1));
		$month = $data[1];
		if($month < 10) {
			$month = "0".$month;
		}
		
		// the fourth bit is the creation year
		$data = unpack("C", fread($handle, 1));
		$day = $data[1];
		if($day < 10) {
			$day = "0".$day;
		}
		
		// bits 4-7 are a 32-bit integer representing the number of fields
		$data = unpack("L", fread($handle, 4));
		$num_records = $data[1];
		
		// bits 8-9 are a 16-bit integer representing the header length
		$data = unpack("S", fread($handle, 2));
		$header_length = $data[1];
		
		// bits 10-11 are a 16-bit integer representing the record length
		$data = unpack("S", fread($handle, 2));
		$record_length = $data[1];
		
		// ignore 20 "reserved" bytes
		fread($handle, 20);
		
		// an array to store all of the field descriptors
		$fields = array();
		
		// read $num_records field descriptors
		for($i=0; $i<$num_records; $i++) {
			
			// check to see if we're at the end of the header
			$data = unpack("C", fread($handle, 1));
			$peek = $data[1];
			if($peek == 13) {
				break; // break if the next byte is 0x0D
			} else {
				fseek($handle, -1, SEEK_CUR); // otherwise go back
			}
			
			// the next twelve bytes are name and type
			$name = fread($handle, 11);
			$type = fread($handle, 1);
			
			// convert types into long names
			switch($type) {
				case 'C': $type = "Character"; break;
				case 'N': $type = "Numeric"; break;
				case 'L': $type = "Logical"; break;
				case 'D': $type = "Date"; break;
				case 'M': $type = "Memo"; break;
			}
			
			// ignore 4 "reserved" bytes
			fread($handle, 4);
			
			// the next byte is the field length
			$data = unpack("C", fread($handle, 1));
			$length = $data[1];
			
			// ignore 15 "reserved" bytes
			fread($handle, 15);
			
			// create a field object with the read attribites
			$field = new Field();
			$field->name = $name;
			$field->type = $type;
			$field->length = $length;
			
			// and push it onto the $fields array
			array_push($fields, $field);
		}
		
		// an array to store all of the records
		$records = array();
		
		for($i=0; $i<$num_records; $i++) {
			
			// the first byte is a "deleted" flag
			$data = unpack("C", fread($handle, 1));
			$deleted = "No";
			if(chr($data[1]) == '*') {
				$deleted = "Yes";
			}
			
			// create a new Record object
			$record = new Record();
			$record->deleted = $deleted;
			$record->data = array();
			
			// read each field in this record
			for($j=0; $j<count($fields); $j++) {
				$record->data[$j] = trim(fread($handle, $fields[$j]->length));
			}
			
			// push this record onto the $records array
			array_push($records, $record);
		}
		
		// close the file
		fclose($handle);
		
		
		
		// the rest of this is just setting up the HTML tables
		
		// create header row with field descriptors
		for($i=0; $i<count($fields); $i++) {
			$table_headers .= "<th>".$fields[$i]->name." (".$fields[$i]->length."B ".$fields[$i]->type.")</th>";
		}
		
		// create the data rows
		for($i=0; $i<count($records); $i++) {
			$table_rows .= "<tr><td class='".$records[$i]->deleted."'>".($i+1)."</td><td class='".$records[$i]->deleted."'>".$records[$i]->deleted."</td>";
			for($j=0; $j<count($fields); $j++) {
				$table_rows .= "<td class='".$records[$i]->deleted."'>".$records[$i]->data[$j]."</td>";
			}
			$table_rows .= "</tr>";
		}
		
		// create the output HTML (display table)
		$body = "
			<h1>Colin Wood - CSE 5330 - Parsing dBaseIII Files</h1>
			<h3>This PHP script parses and displays dBaseIII files. Displaying \"".$_GET['file']."\" below. Click <a href='".$_SERVER['PHP_SELF']."'>here</a> to choose a different file.</h3>
			
			<table>
				<tbody>
					<th colspan='2'>Database Info</th>
					<tr>
						<td>Version</td>
						<td>$version</td>
					</tr>
					<tr>
						<td>Using Memos?</td>
						<td>$using_memos</td>
					</tr>
					<tr>
						<td>Last Update</td>
						<td>$month/$day/$year</td>
					</tr>
					<tr>
						<td>Number of Records</td>
						<td>$num_records</td>
					</tr>
					<tr>
						<td>Header Length</td>
						<td>$header_length</td>
					</tr>
					<tr>
						<td>Record length</td>
						<td>$record_length</td>
					</tr>
				</tbody>
			</table>
			
			<table cellpadding='2'>
				<tbody>
					<th>#</th>
					<th>Deleted</th>
					$table_headers
					
					$table_rows
				</tbody>
			</table>
		";
	} else {
		
		// create the output HTML (display file-choosing form)
		$body = "
			<h1>Colin Wood - CSE 5330 - Parsing dBaseIII Files</h1>
			<h3>This PHP script parses and displays dBaseIII files. Pick a file to parse below.</h3>
			
			<form name='file_form' action='".$_SERVER['PHP_SELF']."'>
				<select name='file'>
					<option>FRUIT.DBF</option>
					<option selected>HMWK1.DBF</option>
					<option>MONDAY.DBF</option>
					<option>SIMPLE.DBF</option>
				<select>
				
				<input type='submit' value='Parse'/>
			</form>
		";
	}
?>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
<meta http-equiv="Content-Type" content="text/html; charset=ISO-8859-1" />
<title>CSE 5330 - Parsing dBaseIII Files</title>
<link href="index.css" rel="stylesheet" type="text/css" />
<script type="text/javascript" src="../../scripts/jquery.js"></script>
<script type="text/javascript">
	
	$(document).ready(function(){
		
	});
	
</script>
</head>
<body>
	<?php echo $body; ?>
</body>
</html>
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