Technical Implementation
The website runs off an Apache web server on a Unix-based operating system (currently MacOS X.)  PHP Hypertext Preprocessor (PHP) is used to dynamically generate the web pages.  By using PHP, separate pieces of the website, such as navigation and content, are combined on-the-fly, and dynamic content, such as database access, are integrated with the static components of the website.  Cascading Style Sheets (CSS) allow for more flexibility in the design of the website by separating of content and design. A style sheet defines how the content appears on the page, while the HTML will only contain the text of the website and structural tags, such as headings, and lists.  If the graphical design changes in the future, it will be easy to change the style sheet, while keeping the HTML content the same.

2.4.1. Visualization Applets

The main innovation of CrystalWeb is its ability to provide 3D models of crystals with which users can interact.  To realize this objective in the website format, we used embedded Java applets. Utilizing the visualization part of the previously developed AtomicControl software, the applets will allow users to rotate crystals while they read about them in the accompanying text. These applets are embedded with the text in a number of locations on the site. The major place where they are shown is the database section of the website to visualize the many crystal structures stored there. They are also present in the education section when needed to illustrate crystallographic basics.

2.4.2. Database Implementation
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A MySQL database is used to store and retrieve crystal data for the Crystal Database section of the website.  PHP’s built-in database interface with MySQL has been used to generate viewable HTML content from MySQL database queries.  The database currently stores the crystal’s name, description, and crystallographic information.  PHP retrieves crystal data and format it so that the visualization applet can display a 3D picture of the crystal.  Figure 5 provides an example of how the MySQL database stores crystallographic data of Calcium Fluoride (CaF​2).

Figure 5 Calcium Fluoride data stored in MySQL database. 3D visualization of this data.
2.4.3. AtomicControl
This project originally began as the software development of a standalone crystallography application called AtomicControl.  This program can generate user created crystals and provides a visualization module to view these crystals.  The user interface will be easy and straightforward to use, using a point and click model for all operations.  AtomicControl is currently incomplete, but it includes basic crystal building and visualization functionality.  The program was written in Java using the Java3D API for 3D visualization and Swing for the 2D interface.  Due to AtomicControl’s modular design, the visualization part of this software was separated in a Java applet for the website.  Users will need to have Java installed with the Java3D extension, and the website contains instructions in the software section and links on how to install this software for those who do not already have it.  Figure 6 shows a screenshot of the current AtomicControl interface including its graphical capabilities in modeling the atomic structure of crystals.
.
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Figure 6:  AtomicControl Screenshot
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