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Abstract

The Electronic Logbook (E-Log) used at the D Zero (D0) experiment at Fermilab was designed to improve and replace paper copies of logbooks which were traditionally used.  The E-Log book provides a mechanism for placing information on line where it can be accessed, searched and up-dated by individuals from any web browser.  This web-based system is flexible and saves both time and space.  This paper describes the process used by the author to convert old XML Java-based log book forms to Hypertext Markup Language (HTML) web-based forms.

Introduction

Fermilab, located in Batavia, Illinois, is the largest laboratory in the United States for research in high energy physics.  Scientists at Fermilab carry out research in high energy physics to learn what the universe is made of and how it works.  Fermilab builds and operates the facilities that high energy physicists need to do forefront research, and develops new technology for experiments of the future.

Fermilab is host to almost 3,000 scientists and students who participate in the laboratory’s experiments.  About 1,800 of these experiments come from 106 institutions in 37 states in the United States and over 1,100 from institutions in 31 foreign countries.

Fermilab is home to the Tevatron, the world’s highest-energy particle accelerator.  The Tevatron is housed in a tunnel about 30 feet below the main ring.  The main ring has a circumference of four miles.  A series of accelerators are used to send particles racing around the Tevatron at 99,9999 percent of the speed of lights in a vacuum.  The particles complete the four mile course nearly 50 thousand times a second.

Discoveries are made by taking speeding subatomic particles and smashing them together at high energies.  Protons and antiprotons are accelerated around the ring in opposite directions.  At two points in the ring, streams of these particles are steered into each other.  These collisions are observed by experimenters.  These proton – antiproton collisions are observed by experimenters.  The collisions occur at a rate of almost two million each second.  Two collider detectors are used to study the resulting collisions.  These detectors are the Collider Detector at Fermilab (CDF) and the DZero (D0) detectors.  The particle collisions occur at the center of the detectors, which contain a mast amount of electronic instrumentation.

Experiments at D0 use the Electronic Log Book (E-log book) in the control room to record daily activities.  As a summer intern at D0, I was assigned the task of converting the old XML Java-based log book forms to HTML web-based forms.  This paper describes the process which I used to accomplish this task.  Before attempting this project, I had to learn the computer languages Hypertext Markup Language (HTML) and JavaScript.  Therefore, a brief overview of these languages, as they relate to this project, is also given. 
The D0 Detector
D0 and the CDF detectors are two of the main collision points at Fermilab.  The detectors observe the collisions, recognize the particles that come out and record all information for late analysis.  These detectors are similar to cameras and allow experimenters to look back in time at the rapidly occurring collisions.

The D0 detector is about four stories high and weighs 5,000 tons.  The collisions occur in the center of the detector which is crammed with electronic instrumentation.  The D0 detector consists of four major parts.  These parts are:  (1) tracking system, (2) calorimeter, (3) muon system, and (4) trigger system.

The D0 E-Log Book

Experiments at D0 use the E-Log book in the control room to record daily activities.  Prior to the introduction of the E-Log book, scientists recorded information in a series of books.  The E-Log book is web-based.  It allows information to be put on-line where it can be accessed, searched and up-dated from any web-browser.  These functions can be performed without searching through paper logbooks where information is filed or stored.  The D0 E-Log book is used to store information about the detector and its condition.  For example, if the main valve on the left ride of the detector breaks, this information is entered into the E-Log book.  If the valve breaks again at a later date, experimenters can compare information regarding this breakage to information previously entered into the E-Log book.  An entry made into the D0 E-Log book is shown in Figure 1.
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   Figure 1    An example of an entry made into the D0 E-Log book

HTML (Hypertext Markup Language)

HTML is a hypertext markup language which is used to write information on to the Internet.  It is written in the form of tags surrounded by angle brackets.  It is a server side program; this means that one can write code in HTML only, and it will work perfectly.  It commands work by entering beginning and ending tags.  For example, if one begins with a tag that appears as <html), one must use the same tag <html) as an ending.  HTML is script sensitive; if lower case letters are used as a beginning, they must be used throughout the process.  In other words, there is a difference between <html> and <HTML>.  HTML can perform any function that utilizes the internet.  A basic code that a beginner can use in learning to write programs using HTML is given below.

<html>

<head>

<title>Title of page</title>

</head>

<body>

This is my first homepage. <b>This text is bold</b>

</body>

</html>

JavaScript

JavaScript is very different from HTML; it is not a stand alone.  JavaScript codes must be put inside of another program, in order for the codes to work.  This is due to the fact that it is a client side program.  Client side programs must be inside of a server side program if they are to function.  Quite often, JavaScript is included inside of HTML.  JavaScript is also an excellent manipulation type program.  The way that JavaScript was used to perform the task which is the focus of this report was to input it into the HTML program as a means of validation.  A validation process is illustrated in PeopleView1 Edit Form shown in Figure 2.
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Figure 2   An example of a validation process

Results

Copies of the XML Java-based log book forms are shown in Figures 3, and copies of the HTML web-based forms are shown in Figure 4.
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Figure 3    Copies of the old Java-based forms
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Figure 4   Copies of the new HTML web-based forms

Conclusion

The difference between the old XML Java-based log book forms and the HTML web-based forms is that the HTML web-based forms are accessible from anywhere that has an internet server.  In other respects, the forms are identical.
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