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ABSTRACT
Dynamic websites were designed and implemented for Tevatron Lattice Functions and the Summer Internships in Science & Technology for Minority Students (SIST) Database. The websites were written using HTML, PHP, and MySQL. The SIST Database Website will provide authorized users with secure access to update and to view their own personal contact information and SIST administrator’s complete access to all personal contact information. The Tevatron Lattice Functions Database Website will provide authorized users with secure access to insert, update, and view data collected from the lattices in the Tevatron and will be used to calculate crucial beam parameters. 
1. INTRODUCTION

Databases are extremely useful for handling large amounts of information; however, interactively handling the data can be tedious and requires knowledge of the operations of the database server. While it is true that MySQL, the database server used throughout this project, is simple to work with, it is also true that its operations are time consuming and error-prone. For this reason, it is necessary to design web accessible databases. These types of applications are seen every day on the web. For instance, when users are asked for their personal information in order to register with a website, they are inserting their data into the website’s database without using the specific commands of the database server. It is this idea that is the basis for this project.

In the present study, a website that gives users the ability to view data and authorized users the ability to insert, update, and view data in the Tevatron Lattice Function database will be developed. In doing so, this will provide scientist with easily accessible data in a timely manner. Additionally, a website will be developed to give authorized users the ability to insert, update, and view their personal information in the SIST Database. 
2. MATERIALS & METHODS
The Tevatron Lattice Functions and SIST databases were already established; however, in the process of designing a dynamic website for users to interactively deal with the data and information in the databases, several factors were taken into consideration. Among these factors were computer software and security. Once those were addressed, the actual programming took place.
2.1 Computer Software
The first factor that needed to be addressed was the type of computer software that should be used. Since the databases were already in MySQL, the computer language of choice needed to be compatible. Additionally, the computer language needed to be fairly easy to learn. The computer software of preference was PHP: Hypertext Preprocessor (PHP). The computer language, PHP, was fundamental in developing the website because it is a scripting language that can be embedded into HTML, meaning that it can be combined with HTML in the same script. PHP also has good support for MySQL. Moreover, PHP has been specifically designed for security.
2.2 Security
It is important that only those who are authorized to make changes to the database can do so; therefore, security was a main factor. Security mechanisms, such as passwords and username login, had to be developed and each page was executed using a PHP “session”. The idea of a session is that it will identify a particular user and manage that user’s information during his or her stay at a website. This process is done by storing user information in a cookie on the Web browser. This method provides the most security. To develop the user login mechanism a table was added into the SIST database for the user’s username and password. For the SIST database, in addition to developing the new table, I also had to assign each patron a password and a username. I simply assigned the patron’s first and last name with an underscore between each for the username. For the password, I assigned the last 4 digits of the patron’s telephone number. Furthermore, a mechanism that prompts the patron to change their password was also added. In addition to developing a login prompt to adhere to privacy, another issue to be addressed was how information was being passed from one page to the other. In PHP, there are several methods to pass information from page to page including GET, POST. There were often times when the GET method could not be used because GET variables are passed as part of the URL, which displays the data, and it can only allow a certain amount of information that could be passed. In those instances, the choice of passing data was using the POST method, which passes variables as part of the HTTP protocol.
3. RESULTS

Two dynamic websites were developed, the Tevatron Lattice Function Database Website and the SIST Database Website. The URL’s for the SIST Database Website and Tevatron Lattice Function Database Website are http://tomato.fnal.gov/sist/db/login.php and http://tomato.fnal.gov/lattices/ respectively. Accessing the Tevatron Lattice Function Database Website shows all the relevant lattice function values in the Tevatron. Any user on the Web can view these data; however, only authorized users can edit these values. If a user edits the table, the next page shows the user the row he or she clicked on to edit then gives the user the ability to input changes. Once submitted, the program returns back to the initial table. A flow chart of the program can be seen in Appendix A.  The PHP script for the editable page can be seen in Appendices B and C.  Images of parts of the table and editable page can be seen in Appendices D and E respectively.
 SIST Website begins with a login screen. If it were the user’s first time logging in, the user is prompted to change his or her password. Once logged in the user is taken to his or her page with personal information in the database and has the ability to edit the information there if need be. In addition to having a patron log in, there is also an administrator login. Once successfully logged in a SIST administrator can view all database entries. A flow chart of this program can be seen in Appendix F. The PHP script for changing a password can be seen in Appendices G and H.  A display of the data in the database and the editable page can be seen in Appendices I and J respectively. 
4. DISCUSSION

The SIST Database Dynamic Website and the Tevatron Lattice Functions Database Dynamic Website are important to the productivity of SIST administrators and scientists. A dynamic website responds to different parameters, often have interfaces where administrators can manage site’s content, have a “memory”, allowing for user registration and log-in, e-commerce, and similar processes, and are easier to maintain, upgrade, and build upon. It is obvious that dynamic websites are more functional than static websites. Static websites are those that consist of HTML files linked together. When a static web page is called, the server sends the HTML data to the Web browser; however, when a dynamic web page is called the information is processed on the server side then sent to the Web browser as if it were only HTML file. A diagram of these interactions can be seen in Appendix K.
SIST, an acronym for Summer Internships in Science & Technology for Minority Students, is a program that was developed to expose historically underrepresented groups to science and technology. There are many professors from different colleges and universities who are affiliated with SIST across the United States, and it is important that the administrators have the correct contact information for each of these affiliates so that they could receive SIST updates. Consequently, a database had to be developed to hold all of this information. However, the information in the database is subject to change at any time. The SIST Database Website allows those who are affiliated with SIST to update their own information. Not only does this keep contact information up to date but it is also lessens the stress on the administrators when trying to contact an affiliate.
Tevatron lattice functions are values that pertain to the lattices in the Tevatron. The lattice is the pattern of bending and focusing of magnets in an accelerator. Scientists use these values on a daily basis when calculating the emittance of the proton and antiproton beam, which is crucial to understanding the luminosity of the beam. The emittance is given by:
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 is the beta function as a function of the position in the Tevatron. Using the value of the emittance the luminosity can be calculated. Luminosity is the number of interactions seen by the experiments, it is given by:
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where K is a constant specific to the Tevatron, 
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 is the number of protons and anti- protons respectively, 
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 is the beta function at the interaction point, and 
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 is the emittance. Even though the luminosity can be calculated analytically, there are devices in the CDF and [image: image9.png]


 experiments that actually measure the value of the luminosity. In order to improve the performance of the Tevatron, it is necessary to be able to measure the beam parameters that affect the luminosity. In order to increase the luminosity, one can attempt to reduce the emittance, but one must be able to measure it in order to know how to change it. 

The width of the beams in the Tevatron is measured regularly by a device called the “Flying wire”. One must know the value of the Beta-function at the flying wire to obtain the emittance. Since the emittance is the same everywhere in the Tevatron at any time, measuring the emittance at the Flying Wire is the same as measuring the emittance at the interaction point.
The value of 
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 is thought to be constant, from day to day, but the ability of the Tevatron scientist to measure it is always improving. Moreover, scientist may choose to change 
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 to improve the luminosity. For these reasons, there needed to be a website where these values could be updated regularly.
5. CONCLUSION

Dynamic websites have been developed for SIST Database and Tevatron Lattice Function Database. Now, with the SIST Database Website, professors from across the U.S. who are affiliated with SIST are able to view and edit their own personal information. In the future, a new feature that allows previous SIST participants to give an update on their whereabouts can be added to the SIST Database Website. The Tevatron Lattice Function Database Website has created a central repository for information used by many scientists and engineers at Fermi National Accelerator Laboratory.
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APPENDIX B

<?php
session_start();
if(!isset($_SESSION['username']) && strcmp($_POST['username'], "tevatron")!=0){
  header("Location: index.php");
}
?>

<html>
<HEAD>
<LINK REL=STYLESHEET HREF="/lattices/main.css" TYPE="text/css">
  </head>
<body>

<form action="processupdatedata.php" method="POST"> 
  <table cellpadding="2" border>
  <?php

include "/home/http/lattices/functions.php";

openMyDatabase();

$id= $_GET['id'];

$headers = 0;
$type = "Measured";
$query = "SELECT * FROM Lattice WHERE type='" . $type . "' and id='" . $id . "';";

$data = mysql_query($query) or die("Select from table Lattice, type " . $type . " Failed: " . $query);
$numRows = 0;
while ( $row = mysql_fetch_array($data, MYSQL_ASSOC) ) {
  $numRows++;
  echo "<tr>";
  if ( $header == 0 ) {
    $header = 1;
    foreach ( $row as $item => $value ) {
      if(strcmp($row['EndDate'], '0000-00-00')!= 0 && 
         strcmp($item, "id") != 0 &&
         strcmp($item, "type") != 0 &&
         strcmp($item, "StartDate") != 0 &&
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 strcmp($item, "EndDate") != 0 &&
        strcmp($item, "Location") != 0 &&
         strcmp($item, "Name") != 0 &&
         strcmp($item, "CaseValue") != 0 &&
         strcmp($item, "Energy") != 0 &&
         strcmp($item, "Machine") != 0 &&
         strcmp($item, "Position") != 0)   
{
          $query1= "INSERT INTO accesslog SET  DateOfAccess= NOW(), IDOfRow= " . $row['id'] ."";
          $query2= "UPDATE accesslog SET " . $item."_OLD='" . $value . "' WHERE IDOfRow='" . $row['id'] . "'";
          mysql_query($query1) or mysql_query($query2) or die("query failed " . $query1 . 'or'. $query2 ." : " . mysql_error());   
}
    }
    foreach ( $row as $item => $value ) {
      if(strcmp($item, "id") == 0 ||
         strcmp($item, "type") == 0 ||
         strcmp($item, "StartDate") == 0 ||
         strcmp($item, "EndDate") == 0 ||
         strcmp($item, "Location") == 0 ||
         strcmp($item, "Name") == 0 ||
         strcmp($item, "CaseValue") == 0 ||
         strcmp($item, "Energy") == 0 ||
         strcmp($item, "Machine") == 0 ||
         strcmp($item, "Position") == 0) 
{
         echo "<input type='hidden' name='" .$item . "' value='".$value ."'>\n";
         echo "<tr><th>" .$item . "</th><td>" . $value . "</td><td>" .$value . "</tr>\n";
} else {
echo "<tr><th>" .$item . "</th><td>" . $value . "</td><td><input type='text' name='" . $item . "'  value='" .$value . "'  size='20'></tr>\n";
      }  
    }    
  }
}
?>
<tr><td colspan="3" align="center">
  <input type="submit" value="Update Database"></td></tr>
</body></table></html>
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APPENDIX G
<?php

include "/home/http/sist/db/administrators/functions.php";

session_start();
openMyDatabase();

$id= $_SESSION['id'];
$row = getRowFromTable($id, "Usernames");

$message = NULL;

if(isset($_POST['username'])){
  $u = $_POST['username'];
} else {
  $message = '<p>You forgot to enter your username!</p>';
} if(isset($_POST['pswd'])){
  
  $p = $_POST['pswd'];
} else {
  $message = '<p>You forgot to enter your exisiting password!</p>';
} if(isset($_POST['pswd1'])){
  if($_POST['pswd1'] == $_POST['pswd2']){
    $np = $_POST['pswd1'];
  }
  else

     $message = '<p>Your new password did not match the confirmed new password!</p>';
}

if($u && $p && $np){
  
  $npswd= crypt($np,"aa");
  $query = "UPDATE Usernames SET Password='" .$npswd . "' WHERE ID= ". $id. ";";  
  $result = mysql_query($query); 
  if (mysql_affected_rows() == 1){  if($result){
   

  APPENDIX H
    $query = "INSERT INTO access (ID, DateOfAccess, AccessType) VALUES ('" . $id . "', NOW(), 'MODIFY');";


      

$result = mysql_query ($query) or die("query failed " . $query . " : " . mysql_error());   
    echo "<p><b>Your password has been changed.$query</b></p>"; 
    echo "<a href='http://tomato.fnal.gov/~marlas/SISTAffiliates/login.php'> Login With New Password </a>";
exit();
    }
  }
 header("Location: detail1.php");
}
?>
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