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ABSTRACT

Having an updated web accessible accelerators’ catalogue on its website is one of the objectives of ICFA, International Committee for Future Accelerators. 

This report deals with the accelerators’ database and the web application prototypes that have been implemented for testing purposes in order to accomplish this ICFA project.
INTRODUCTION

The International Committee for Future Accelerators (ICFA) was created to facilitate international collaboration in the construction and use of accelerators for high energy physics. 
Its purposes are “to promote international collaboration in all phases of the construction and exploitation of very high energy accelerators, to organize regularly world-inclusive meetings for the exchange of information on future plans for regional facilities and for the formulation of advice on joint studies and uses and finally to organize workshops for the study of problems related to super high-energy accelerator complexes and their international exploitation and to foster research and development of necessary technology”. 
At the last ICFA meeting, it was decided that an updated High Energy Accelerators catalogue should be produced, as the last document compiled by Günter Hemmie was released in November 1992 during the XVth International Conference on High Energy Accelerators (HEA). 

The ICFA Beam Dynamics Panel, whose mission is “to encourage and promote international collaboration on beam dynamics studies for present and future accelerators”, proposed to compile the new catalogue.  This Panel’s chair, who is none other than Dr. Weiren Chou from Fermilab Accelerator Division, brought this project “home” to Fermi National Accelerator Laboratory (FNAL), one of the founding members of ICFA. With the technical advice of Dr. Jean-François Ostiguy, it was decided that rather than publishing another paper copy of a new catalogue, it would be more convenient to have an online resource with search capabilities that could be maintained as a “living document”.

During my summer internship at Fermilab, I was assigned to the Accelerator Division which is responsible for the web based accelerator catalogue project.     I implemented a database prototype of High Energy Accelerators and developed a program that allows inputting, storing and retrieving theses machines’ relevant parameters. Also, a search feature was added to the web application in order for users to be able to look for particular machines according to specified search criteria.

METHOD

In our effort to accomplish this project, we first analyzed the existing information system. In a second step, we conceptually designed the database that will be used, defining its specifics tables. Then appropriate software tools that would be used for this project were chosen. The last but not the least step of the project was writing the program. We physically set up the database then developed the application, returning to the database and modifying its tables’ structure and contents if deemed necessary. This last step comprised programming, testing and debugging code lines. 

I. Analysis of the existing system

The main source of information used for the analysis of the information system is the 1992 Catalogue of High Energy Accelerators compiled by Gunter Hemmie for the XVth International Conference on High Energy Accelerators. 

This catalogue served as a great reference in establishing a list of relevant parameters to be included in the prototype database. These parameters are the fields of the tables. It also helped determine the type, length and the controls to be made on users’ inputs before storing the information in the database. 

My supervisor, who has in depth-knowledge and expertise in nuclear physics, was also a valuable resource in accomplishing this task.

II. Defining the database structure

This phase of the project consisted in grouping the accelerators parameters into tables according to their relevance to an entity. In the beta prototype, only one table “Accelerator” was used. This table contains all the parameters retrieved from the catalogue. After my supervisor validated the conceptual model of the database, I was set to move on with the choice of software, physical implementation and the programming tasks.

III. Choice of software

For this project, three different softwares were required: a web server, a database management system and a scripting language for web-development.

Apache 2.0 is the HTTP Server software. It is installed on a computer (the server) and all the files that are used in the web application are stored on this computer.

MySql 2.0.50 is the database server. It is a database management system that allows one to add, store, access and process data.

PHP (recursive acronym for "PHP: Hypertext Preprocessor") is a general purpose scripting language used to create dynamic, database-driven websites.   It provides built-in support for the popular MySQL database format.

Apache, MySQL and PHP are all three popular cost-free Open Source softwares, meaning that one can use and modify their code source to suit one’s needs.  They are also supported by different Operating Systems, which is quite an interesting aspect that makes the application I developed portable on different platforms.

Finally, using PFE Editor and Hyper Text Markup Language (HTML), I created files containing markup tags. These tags tell the Web browser how to display the elements on the page and the information retrieved from the database.

IV. Programming and Debugging

The Programming and Debugging part was the core of this project; a prototype had to be functional for a demonstration to ICFA members. 

I subdivided the task of programming in smaller goals, the most important one being learning to use these softwares that were all new to me. Then a navigation tree of this site was mapped out leading to what web page would be needed and how to link them together. After that using solely HTML, the Graphical User Interface GUI of the pages was designed. Lastly, I progressively embedded the codes in the web-pages so that users can input data from their client web browser to the web server database and / or retrieve information from this latter. During this phase, tests were also conducted and the code written was debugged. Actual data from the 1992 Catalogue of High Energy Accelerators were used to populate for tests purposes.

RESULTS
The first result of this project is establishing a list of accelerators parameters. This list can be found in the appendix section of this report.

The second is how the statelessness of HyperText Transfer Protocol (HTTP) protocol was dealt with in this project. The concept used in this application is meant to allow users to fill out the forms in the web pages with the possibility of returning to previous pages. When they get back to previous pages within a session, the information they had provided should be restored. HTML being stateless, data entered on page 3 for example is not available on page 2 anymore. How is the information collected earlier retrieved?

What is the statelessness of HTTP?

A protocol is the language that is used for information to travel over the internet. When a client initiates the connection or sends a request to a server, HTTP transfers the contents of a web page from the web server into the client’s browser for viewing. An HTTP server always accepts request from any client and always sends a response. During an exchange of request and response, there is nothing within HTTP protocol that requires a browser to identify itself. Neither is there an established connection between the browser and the web server that persists from one page to the next. Once a response is sent, the server does not retain information about the request. Neither does the server retain any information about the client. That is the reason HTTP is a stateless protocol.

Why was HTTP designed to be stateless?

In order for HTTP to maintain state, a client machine would be required to identify itself each time it sends a request to a web server and the server would have to keep track of the interaction it had with each client. Many clients can access the resources of a web server. And each client can have many interactions with the server. If the server were to retain each client’s information, it would really be painful for the server to store each client’s identification, so as to design such a server. On the other hand, rather than having the server record all its clients’ identification, it would be much easier to make client machines keep track of their own transactions with a web server. This information can be stored on the client’s hard drive and be retrieved by the server when needed.

There are three main ways to retain variables and information between pages:

1. GET or POST 

2. Cookies

3. Database Lookup

After trying these three methods of achieving data persistence, I opted for the database lookup method because of the inconveniences of the first two methods. 

The Get and Post method passes variables through the URL (Uniform Resource Locator) from one page to the next one, without storage. The passing of values with the GET and POST was quite a tempting solution. But this idea was quickly abandoned as a great number of accelerators’ parameters (about 90 of them) had to be passed from one web page to the other. An attempt to use this method revealed that it was heavy and constraining. Another limitation posed by this method is that only 100 characters can be passed through the URL.

The Cookies method uses client-side data storage. Cookies are little files generated by the server and stored on the client’s hardware for future access. The storage and access of the user’s information stored in cookies go unnoticed. 

One of the problems with this method is that old browsers don’t recognize cookies. How would users with old browsers use this web application? Furthermore some users can decide to turn off the cookies on their computer for security reasons. Would they have to be told they need to turn their cookies on for them to be able to use the web application and provide their machines’ parameters? 

The Database Lookup method is based on server-side data storage. With this method, a table “session” was created in the database. This table has exactly the same parameters as the main table “accelerators” with the exception that it does not contain the field accelerator_id. Rather, its primary key session_id uniquely identifies a user’s session. (The value for each session is randomly generated with some algorithm to avoid forging and accidental duplicate risks. This algorithm is a combination of the time when the user starts his / her session and a number randomly generated by the computer).

At each step of the data entry process, the user’s session id is passed to the next page. This session id will be used to update the corresponding row in table session with the new information the user inputs on the form fields. At the end of the session / filling out all the forms, the information that was progressively saved in the temporary table “session” is transferred as a block into the actual accelerators table and an id is given to the machine.

Similarly, the session’s id is passed to previous pages so that when a user moves back (before the end of his/her session), the information that was provided in the form fields is retrieved from the database and displayed for eventual modifications. To retrieve information from MySql database, an SQL “SELECT “command “WHERE session.session_id = user_session_id” is used.

Rows created in the “session” table (used for data perseverance purposes) are periodically deleted. 

The final result is a prototype of the web application that ICFA is going to put on its web site has been developed. This application has the functionalities that were intended at the beginning of the project. The “beta” version of the web application allows the addition of a machine to the ICFA accelerators database, having an updated web based accelerators’ catalogue and finally being able to search for machines according to the criteria one specified.

How does it work?
Static Web Site

Dynamic Web site



A client sends an HTTP Request to the Web-Server to view a “.PHP” document


The web-server “reads” the PHP file and sees PHP tags


The web-server passes the PHP scripts to its PHP parser to execute them




The PHP Module sends SQL Queries to the database


The database replies to the module by providing / writing data


The parser “gives” the data to the web-server and this latter finally responds to the client by displaying the information on its browser

The Product

The Web Tree 

The Database Populating Process

To enter an accelerator in the database, the user needs to provide information on the machine’s parameters. There are several forms that will be filled in to get the required data. Here are some screens of the web application. 

[image: image1.png][ ICFA - Database Prototype - Mozilla

Fle Edt Vew Go Bookmarks Took Window telp

Q-Q -0 @

Back  Forved

B
3 Search| | WA@Y ~

Print

<

(£ http:hecklefwelcome php

Ctome | Clscoknats Lol org tessuks 4 Fomi sommer ..U Hore Pogs

ICFA - Database Prototype

B 2 | o [—





[image: image2.png]Home Page

General

Name of Accelerator Tevatron

Tnjector for [Fermilab

Tnstitution [Fermi National Accelerator Laboratory

Location [Batavia IL

Person in charge [P Colestock

Data supplied by [P Colestock

Date (7yyy-mm-dd)

Next | ((Stop





Home Page
There are many parameters for an accelerator. These parameters are grouped into categories and they are:

· General

· History and Status

· Injector

· Magnet System

· Acceleration System

· Vacuum System

· Extraction System

· Accelerator Performance

· Secondary Beams

· Experimental Facility

· Other relevant Parameters.
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The Search Feature
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The Search Feature
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Each machine listed in the result set satisfies the conditions specified in the query. A click on a given machine links to view_accelerator.php. On this latter, the machine’s details (all the parameters) can be viewed. 

It is impossible to modify a machine’s parameters at this stage. The fields are read only; one cannot edit them for modification. 
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DISCUSSION

In the analysis of the accelerators information system, the 1992 catalogue of High Energy Accelerators was the only document that was used to establish the list of parameters that will be in the database. Are all accelerators around the world High Energy Accelerators? What about low energy Accelerators? Should a line be drawn and limit this database’s content to High Energy Accelerators?
There are some types of accelerators that are dealt with in the catalogue: proton synchrotrons, electron synchrotron, electron linear accelerators, heavy ion accelerators, accelerators for meson factories, colliding rings, linear colliders and storage rings for synchrotron radiation sources. Are there any other types of existing accelerators that are not taken into account? The nuclear physics field has evolved since 1992. Are there other relevant parameters that one might want to include in the database? What about future accelerators? Since one of ICFA’s missions is to deal with the construction of new machines, how can one be sure that all the parameters that will fit for both existing machines as well as future machines are in the database? Finally, what about the problem of keeping this online accelerators’ catalogue up to date? How does one plan to manage the updating of the web-based accelerators’ catalogue?
CONCLUSION
On the 19th and 20th July, a meeting with some ICFA members was held here at Fermilab for a demonstration of the database and the web-application prototypes. It was decided that the accelerators database should not be limited to high energy accelerators. Furthermore, each ICFA member took up the task to establishing a list of relevant parameters of some specific types of machines.

An idea on how to manage the update has been thought of. Users’ will be provided with a temporary password that will allow them to modify only their machine’s data in the database. A back up of the information in the database will be made before that.

A new feature that will allow users to save the result of their search to the .pdf format and print the report has also been considered.
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	Field Name
	Represents
	Primary Key
	Type, Length, Null
	Acc.
	Sess.

	session_id 
	user’s session id
	x
	A-N , 12, Not Null
	
	x

	acc_id
	Acc. Identifier
	x
	N, , Not Null
	x
	

	
	
	
	
	
	

	GENERAL
	
	
	
	
	

	acc_name 
	Acc. name
	
	A-N, 100, Null
	x
	x

	injector 
	Acc. injector
	
	A-N, 100, Null
	x
	x

	institution 
	Acc. institution
	
	A-N, 100, Null
	x
	x

	location 
	Acc. location
	
	A-N, 100, Null
	x
	x

	pers_charge 
	Person in charge of acc.
	
	A-N, 75, Null
	x
	x

	data_date 
	Date data is provided
	
	Date
	x
	x

	data_supplier 
	Person who supplied acc. data
	
	A-N, 50, Null
	x
	x

	
	
	
	
	
	

	HISTORY
	
	
	
	
	

	constr_start 
	Date acc. Construction started
	
	Date
	x
	x

	goal 
	Date acc. Goal is achieved
	
	Date
	x
	x

	facility_cost 
	Acc. Facility cost
	
	N
	x
	x

	tot_nb_staff 
	Acc. Number of staff
	
	N
	x
	x

	ann_oper_budget 
	Acc. Operational budget
	
	N
	x
	x

	ann_oper_time 
	Acc. Operational time
	
	N
	x
	x

	main_particle
	Main particle accelerated
	
	A-N, 50, null
	x
	x

	main_particle_nrg
	Main particle energy
	
	N
	x
	x

	ring_diam 
	Acc. Ring diameter
	
	N
	x
	x

	tunnel_sect_width
	Acc. Tunnel section width
	
	N
	x
	x

	tunnel_sect_height 
	Acc. Tunnel section height
	
	N
	x
	x

	
	
	
	
	
	

	INJECTOR SPEC.
	
	
	
	
	

	injc_type 
	Injector type
	
	A-N, 100, Null
	x
	x

	injc_output_max 
	Injector maximum output 
	
	N
	x
	x

	injc_output_nrg 
	Injector energy output at max
	
	N
	x
	x

	injc_emittance 
	Injector emittance
	
	N
	x
	x

	injc_period_1 
	Injector period (Seconds)
	
	N
	x
	x

	injc_period_2 
	Injector period (Turns)
	
	N
	x
	x

	injc_inflector 
	Injector inflector
	
	A-N, 50, Null
	x
	x

	Field Name
	Represents
	Primary Key
	Type, Length, Null
	Acc.
	Sess.

	MAGNET SPEC.
	
	
	
	
	

	mgnt_focus_type 
	Magnet focus type
	
	A-N, 30, Null
	x
	x

	mgnt_focus_field_index 
	Focus field index
	
	N
	x
	x

	mgnt_focus_order 
	Focus order
	
	A-N, 30, Null
	x
	x

	mgnt_frequency_1 
	Frequency ν(h)
	
	N
	x
	x

	mgnt_frequency_2 
	Frequency ν(v)
	
	N
	x
	x

	mgnt_nb 
	Number of magnets
	
	N
	x
	x

	mgnt_length 
	Length of a magnet
	
	N
	x
	x

	mgnt_bend_field_min 
	Bending field at injection
	
	N
	x
	x

	mgnt_bend_field_max
	Bending field at max
	
	N
	x
	x

	mgnt_quad_nb
	Number of quads
	
	N
	x
	x

	mgnt_quad_length
	Length of quad
	
	N
	x
	x

	mgnt_grad_min
	Gradient at injection (T/m)
	
	N
	x
	x

	mgnt_grad_max
	Gradient at max (T/m)
	
	N
	x
	x

	mgnt_nb_st_strght_sect
	Num. of short straight section
	
	N
	x
	x

	mgnt_st_strght_sect_ length 
	Len. of short straight section
	
	N
	x
	x

	mgnt_nb_lg_strght_sect
	Num. of long straight section
	
	N
	x
	x

	mgnt_lg_strght_sect_length 
	Len. of short straight section
	
	N
	x
	x

	mgnt_rise_time 
	Rise time
	
	N
	x
	x

	mgnt_flat_top_time 
	Flat top time
	
	N
	x
	x

	mgnt_pwr_input_peak 
	RF power input at peak
	
	N
	x
	x

	mgnt_pwr_input_mean 
	RF power input mean
	
	N
	x
	x

	
	
	
	
	
	

	ACCELERATION SPEC.
	
	
	
	
	

	acc_cav_nb 
	Number of cavities
	
	N
	x
	x

	acc_cav_length 
	Cavity length
	
	N
	x
	x

	acc_harmonic 
	Harmonic number
	
	A-N, 30, Null
	x
	x

	acc_rf_min 
	RF range min
	
	N
	x
	x

	acc_rf_max 
	RF range max
	
	N
	x
	x

	acc_nrg_gain 
	Energy gain
	
	N
	x
	x

	acc_rad_loss 
	Radiation loss
	
	N
	x
	x

	acc_rf_pwr_input_peak 
	RF power input peak
	
	N
	x
	x

	acc_rf_pwr_input_mean 
	RF power input mean
	
	N
	x
	x

	Field Name
	Represents
	Primary Key
	Type, Length, Null
	Acc.
	Sess.

	
	
	
	
	
	

	VACUUM SPEC.
	
	
	
	
	

	vac_material 
	Material of vacuum chamber
	
	A-N, 30, Null
	x
	x

	vac_chamb_aperture 
	Aperture of vacuum chamber
	
	N
	x
	x

	vac_avg_pressure 
	Average pressure
	
	N
	x
	x

	
	
	
	
	
	

	EXTRACTION SPEC.
	
	
	
	
	

	xtr_type_1 
	Extraction type 1
	
	A-N, 30, Null
	x
	x

	xtr_type_2 
	Extraction type 2
	
	A-N, 30, Null
	x
	x

	xtr_type_3 
	Extraction type 3
	
	A-N, 30, Null
	x
	x

	xtr_spill_length_1_min 
	Length of spill 1 min
	
	N
	x
	x

	xtr_spill_length_1_max 
	Length of spill 1 max
	
	N
	x
	x

	xtr_spill_length_2_min 
	Length of spill 2 min
	
	N
	x
	x

	xtr_spill_length_2_max 
	Length of spill 2 max
	
	N
	x
	x

	xtr_spill_length_3_min 
	Length of spill 3 min
	
	N
	x
	x

	xtr_spill_length_3_max 
	Length of spill 3 max
	
	N
	x
	x

	
	
	
	N
	
	

	PERFORMANCE SPEC
	
	
	N
	
	

	acc_prf_nrg_goal 
	Energy goal
	
	N
	x
	x

	acc_prf_nrg_ach 
	Energy achieved
	
	N
	x
	x

	acc_prf_res_goal 
	Resolution goal
	
	N
	x
	x

	acc_prf_res_ach 
	Resolution achieved
	
	N
	x
	x

	acc_prf_rate_goal 
	Repet. Rate goal
	
	N
	x
	x

	acc_prf_rate_ach 
	Repet. Rate achieved
	
	N
	x
	x

	acc_prf_pulse_peak_goal 
	Pulse width at peak goal
	
	N
	x
	x

	acc_prf_pulse_peak_ach 
	Pulse width at peak achieved
	
	N
	x
	x

	acc_prf_beam_per_pulse_goal 
	Internal beam (part/pulse) goal
	
	N
	x
	x

	acc_prf_beam_per_pulse_ach 
	"         achieved
	
	N
	x
	x

	acc_prf_beam_per_sec_goal 
	Internal beam (part/s) goal
	
	N
	x
	x

	acc_prf_beam_per_sec_ach 
	"         achieved
	
	N
	x
	x

	acc_prf_emit_goal 
	Emittance at peak
	
	N
	x
	x

	
	
	
	
	
	

	
	
	
	
	
	

	Field Name
	Represents
	Primary Key
	Type, Length, Null
	Acc.
	Sess.

	SECONDARY BEAMS
	
	
	
	
	

	beam_0 
	Beam 0 name
	
	A-N, 50, Null
	
	x

	MRbeam_0 
	Beam 0 Momentum Range
	
	A-N, 50, Null
	
	x

	Nbeams_0 
	Number of Beam 0
	
	N
	
	x

	other_0 
	Other info on Beam 0
	
	A-N, 50, Null
	
	x

	beam_1 
	"
	
	A-N, 50, Null
	
	x

	MRbeam_1 
	"
	
	A-N, 50, Null
	
	x

	Nbeams_1 
	"
	
	N
	
	x

	other_1 
	"
	
	A-N, 50, Null
	
	x

	beam_2 
	"
	
	A-N, 50, Null
	
	x

	MRbeam_2 
	"
	
	A-N, 50, Null
	
	x

	Nbeams_2 
	"
	
	N
	
	x

	other_2 
	"
	
	A-N, 50, Null
	
	x

	beam_3 
	"
	
	A-N, 50, Null
	
	x

	MRbeam_3 
	"
	
	A-N, 50, Null
	
	x

	Nbeams_3 
	"
	
	N
	
	x

	other_3 
	"
	
	A-N, 50, Null
	
	x

	beam_4 
	"
	
	A-N, 50, Null
	
	x

	MRbeam_4 
	"
	
	A-N, 50, Null
	
	x

	Nbeams_4
	"
	
	N
	
	x

	other_4 
	"
	
	A-N, 50, Null
	
	x

	beam_5 
	"
	
	A-N, 50, Null
	
	x

	MRbeam_5 
	"
	
	A-N, 50, Null
	
	x

	Nbeams_5 
	"
	
	N
	
	x

	other_5 
	"
	
	A-N, 50, Null
	
	x

	beam_6 
	"
	
	A-N, 50, Null
	
	x

	MRbeam_6 
	"
	
	A-N, 50, Null
	
	x

	Nbeams_6
	"
	
	N
	
	x

	other_6 
	"
	
	A-N, 50, Null
	
	x

	beam_7 
	"
	
	A-N, 50, Null
	
	x

	MRbeam_7 
	"
	
	A-N, 50, Null
	
	x

	Nbeams_7 
	"
	
	N
	
	x

	other_7 
	"
	
	A-N, 50, Null
	
	x

	Field Name
	Represents
	Primary Key
	Type, Length, Null
	Acc.
	Sess.

	SECONDARY BEAMS
	
	
	
	
	

	beam_8 
	"
	
	A-N, 50, Null
	
	x

	MRbeam_8 
	"
	
	A-N, 50, Null
	
	x

	Nbeams_8 
	"
	
	N
	
	x

	other_8 
	"
	
	A-N, 50, Null
	
	x

	beam_9 
	"
	
	A-N, 50, Null
	
	x

	MRbeam_9 
	"
	
	A-N, 50, Null
	
	x

	Nbeams_9 
	"
	
	N
	
	x

	other_9 
	"
	
	A-N, 50, Null
	
	x

	
	
	
	
	
	

	FACILITY SPEC
	
	
	
	
	

	acc_fac_area 
	Total experimental areas
	
	N
	x
	x

	acc_fac_nb_ntr_target 
	Number of internal targets
	
	N
	x
	x

	acc_fac_nb_xtr_target 
	Number of external targets
	
	N
	x
	x

	acc_fac_nb_sep_beam 
	Number of separated beams
	
	N
	x
	x

	acc_fac_nb_sim_beam 
	Nb beams served at same time
	
	N
	x
	x

	acc_fac_avg_pwr 
	Average power used 
	
	N
	x
	x

	acc_fac_nb_in_hse_user_group 
	Nb user group in house
	
	N
	x
	x

	acc_fac_nb_outside_user_group 
	Nb user group outside
	
	N
	x
	x

	acc_fac_in_hse_res_staff 
	Nb research staff in house
	
	N
	x
	x

	acc_fac_outside_res_staff 
	Nb research staff outside
	
	N
	x
	x

	acc_fac_ann_res_budget 
	Annual research budget 
	
	N
	x
	x

	acc_fac_ann_res_time 
	Annual research time
	
	N
	x
	x

	
	
	
	
	
	

	acc_other 
	Other relevant parameters, recent improvements
	
	A-N, 100, Null
	x
	x


A-N: Alpha-Numeric 






Tables:











Acc.: Accelerator

A: Alphabetic








Sess.: Session

N: Numeric









Script of Database / Tables Set up

1. Database Accelerator

Drop Database Accelerator;

Create Database Accelerator;

Use Accelerator;

2. Table Session

CREATE TABLE session (

session_id varchar(12) not null,

acc_name varchar(100),

injector varchar(100),

institution varchar(100),

location varchar(100),

pers_charge varchar(75),

data_date date,

data_supplier varchar(50),

constr_start date,

goal date,

facility_cost float,

tot_nb_staff int,

ann_oper_budget float,

ann_oper_time int,

ring_diam float,

tunnel_sect_width float,

tunnel_sect_height float,

injc_type varchar(100),

injc_output_max float,

injc_output_nrg float,

injc_emittance float,

injc_period_1 float,

injc_period_2 float,

injc_inflector varchar(50),

mgnt_focus_type varchar(30), 

mgnt_focus_field_index int,

mgnt_focus_order varchar(30),

mgnt_frequency_1 float,

mgnt_frequency_2 float,

mgnt_nb int,

mgnt_length float,

mgnt_bend_field_min float,

mgnt_bend_field_max float,

mgnt_quad_nb int,

mgnt_quad_length float,

mgnt_grad_min float,

mgnt_grad_max float,

mgnt_nb_st_strght_sect int,

mgnt_st_strght_sect_length float,

mgnt_nb_lg_strght_sect int,

mgnt_lg_strght_sect_length float,

mgnt_rise_time float,

mgnt_flat_top_time float,

mgnt_pwr_input_peak float,

mgnt_pwr_input_mean float,

acc_cav_nb int,

acc_cav_length float,

acc_harmonic varchar(30),

acc_rf_min float,

acc_rf_max float,

acc_nrg_gain float,

acc_rad_loss float,

acc_rf_pwr_input_peak float,

acc_rf_pwr_input_mean float,

vac_material varchar(30),

vac_chamb_aperture float,

vac_avg_pressure float,

xtr_type_1 varchar(30),

xtr_type_2 varchar(30),

xtr_type_3 varchar(30),

xtr_spill_length_1_min float,

xtr_spill_length_1_max float,

xtr_spill_length_2_min float,

xtr_spill_length_2_max float,

xtr_spill_length_3_min float,

xtr_spill_length_3_max float,

acc_prf_nrg_goal float,

acc_prf_nrg_ach float,

acc_prf_res_goal float,

acc_prf_res_ach float,

acc_prf_rate_goal float,

acc_prf_rate_ach float,

acc_prf_pulse_peak_goal float,

acc_prf_pulse_peak_ach float,

acc_prf_beam_per_pulse_goal float,

acc_prf_beam_per_pulse_ach float,

acc_prf_beam_per_sec_goal float,

acc_prf_beam_per_sec_ach float,

acc_prf_emit_goal float,

beam_0 varchar(50),

MRbeam_0 varchar(50),

Nbeams_0 int,

other_0 varchar(50),

beam_1 varchar(50),

MRbeam_1 varchar(50),

Nbeams_1 int,

other_1 varchar(50),

beam_2 varchar(50),

MRbeam_2 varchar(50),

Nbeams_2 int,

other_2 varchar(50),

beam_3 varchar(50),

MRbeam_3 varchar(50),

Nbeams_3 int,

other_3 varchar(50),

beam_4 varchar(50),

MRbeam_4 varchar(50),

Nbeams_4 int,

other_4 varchar(50),

beam_5 varchar(50),

MRbeam_5 varchar(50),

Nbeams_5 int,

other_5 varchar(50),

beam_6 varchar(50),

MRbeam_6 varchar(50),

Nbeams_6 int,

other_6 varchar(50),

beam_7 varchar(50),

MRbeam_7 varchar(50),

Nbeams_7 int,

other_7 varchar(50),

beam_8 varchar(50),

MRbeam_8 varchar(50),

Nbeams_8 int,

other_8 varchar(50),

beam_9 varchar(50),

MRbeam_9 varchar(50),

Nbeams_9 int,

other_9 varchar(50),

acc_fac_area float,

acc_fac_nb_ntr_target int,

acc_fac_nb_xtr_target int,

acc_fac_nb_sep_beam int,

acc_fac_nb_sim_beam int,

acc_fac_avg_pwr float,

acc_fac_nb_in_hse_user_group int,

acc_fac_nb_outside_user_group int,

acc_fac_in_hse_res_staff int,

acc_fac_outside_res_staff int,

acc_fac_ann_res_budget float,

acc_fac_ann_res_time float,

acc_other varchar(100),

PRIMARY KEY(session_id) );
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HTTP Request to view a “.HTM” file
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welcome.php





add_general.php





query_accelerator.php





result_query.php





add_facility.php





add_secondary_beams.php





add_performance.php





add_vacuum_xtraction.php





add_acceleration.php





add_injector.php





add_history.php





add_other.php





view_accelerator.php





confirm.php





Starts the process of providing an accelerators parameters





Takes the user to a screen where he can input his search criteria





Lists all the accelerators in the database = to a search without any specified criteria





Takes to the web page containing the next set of accelerators parameters





Clicking on this link takes the user back to the home page 





Goes to add_acceleration.php 





Returns to add_history.php 





Type in an SQL command to search for accelerators in the database





Returns the result of the query and provides a link to view the parameters of the machines 









