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Abstract

Having current information readily available is critical for the en route air traffic controller and has a direct impact on the safety, capacity, and efficiency of the United States National Airspace System (NAS).  To maintain scheduled arrival times for aircraft the en route air traffic controller required an excessive amount of time to search through multiple printed handbooks and various publications. An information display system (IDS) is an automated data processing (ADP) system that organizes information in an intuitive and convenient interface to provides timely access of critical information. This project will develop an efficient system for displaying information vital for the en route air traffic controller to manage the nations highways in the sky.

Introduction

The mission of the Federal Aviation Administration (FAA) is to provide a safe, secure, and efficient global aviation system that contributes to national security and the promotion of United States aviation industry. The en route air traffic controller manages the highways in the sky and ensures the expeditious movement of air traffic.

Previously, en route air traffic controllers required an excessive amount of time to search through multiple printed handbooks and various publications in an effort to maintain scheduled arrival times for aircraft. Although the information contained in the documentation is essential for air traffic controllers to safely manage air traffic, they cluttered the work area and stole precious time away from controlling air traffic.

An information display system (IDS) would organize all of the necessary information in to a convenient interface and allow the air traffic controller to use more of their time managing air traffic. The IDS will provide the tools necessary for the air traffic controller to make a safer, more efficient National Airspace System (NAS).

Project Overview

The goal of this project is to develop a web-based information display system (IDS) for en route air traffic controllers that displays data in an organized manner and provides quick and easy access to all of the information available from the IDS. The project scope is limited to creating a web-based application with the following capabilities: 

· Display intuitive menus with minimal levels to access organized data.

· Create a comprehensive index of all data and pages available.

· Display airport approach charts with an interface capable of image magnification.

· Display sectional charts with an interface capable of image magnification.

· Display publications (FAA Orders, Standards, and Regulations).

The project scope will include the following capabilities if time permits:

· Store all documents, data and images in an Oracle relational database.

· Display Notices to Airmen (NOTAM) to the appropriate sectors.

· Display Aviation Routine Weather Messages (METAR) to the appropriate sectors.

· Send general information (GI) messages between sectors.

· Display current National Airspace System (NAS) status information related to each sector.

· Develop an interface with the Weather Message Switching Center (WMSCR) to receive current aviation weather messages.

· Develop an interface with the Notices to Airmen (NOTAM) Message Switching Center to receive current NOTAMs.

Project Requirements

System Features

Intuitive Menus

Description

The system will have intuitive menus to allow efficient navigation of the information available. The air traffic controller requires quick access of information to make critical decisions in a timely manner.

Functional Requirement

· Maintain navigation levels to no more than four selections to reach all information.

· Structured menus with related sub menus organized alphabetically.

Navigation Links

Description

The system will display the menu selection path required to view the current document at the top of each page. This will provide the user with the path taken to reach the current document and the ability to quickly navigate to the document in the future.

Functional Requirement

· Maintain a list of links required to navigate to the current document.

· Display the selection path required to navigate to the current document.

Comprehensive Index

Description

The system will maintain an index of all documents available. This will allow the user to know what information is available on the system and how to access the information.

Functional Requirement

· Maintain an index of documents available from the system.

· Create links from the index to the document for quick navigation.

Airport Approach Charts

Description

The system will display current airport approach charts in a web page and have the capability to zoom in to and out of the image. This will provide the user with the ability to view details of an airport.

Functional Requirement

· Store current airport approach chart images in the Oracle relational database.

· Create a Java applet to display the image in a JavaServer Page (JSP).

· Include the ability to zoom in to and out of an image in the Java applet.

· Create a JavaServer Page (JSP) that will load the selected airport approach chart from the Oracle relational database.

Instrument Flight Rules Sectional Charts

Description

The system will display current instrument flight rules (IFR) charts in a web page and have the capability to zoom in to and out of the image. This will provide the user with the ability to view details of navigational aids and routes.

Functional Requirement

· Store current instrument flight rules (IFR) chart images in the Oracle relational database.

· Create a Java applet to display the image in a JavaServer Page (JSP).

· Include the ability to zoom in to and out of an image in the Java applet.

· Create a JavaServer Page (JSP) that will load the selected instrument flight rules (IFR) chart from the Oracle relational database.

Federal Aviation Administration (FAA) Orders

Description

The system will display current FAA orders in a web page.

Functional Requirement

· Store current FAA orders in the Oracle relational database.

· Create a JavaServer Page (JSP) that will load the selected document from the Oracle relational database.

Federal Aviation Regulations (FARs)

Description

The system will display current Federal Aviation Regulations in a web page.

Functional Requirement

· Store current Federal Aviation Regulations in the Oracle relational database.

· Create a JavaServer Page (JSP) that will load the selected FAR from the Oracle relational database.

Operating Environment

Hardware Platform

The system shall use the inexpensive Intel x86 platform with at least 1 gigabyte of random access memory and 200 gigabyte IDE hard disk.

Operating System

The system shall use the Red Hat operating system with the GNOME desktop user interface.

Design Constraints

Relational Database Management System (RDBMS)

The system shall use the latest version of the Oracle relational database to store all data and publications.

Operating System

The system shall use the Red Hat operating system to maintain a consistent platform between the Information Display System and the ESIS.

Programming Language

The system shall use a platform independent programming language to increase portability across platforms. The programming language shall provide dynamic web pages to access data and publications from a relational database.

Communication Protocols

Hypertext Transport Protocol (HTTP)

The system will serve web pages that will be transmitted using the hypertext transport protocol with requests originating from TCP port 80.

X.25

The system shall communicate with the National Data Interface Network (NADIN) using the x.25 protocol to transfer aviation weather and Notices to Airmen (NOTAM) messages from the Weather Message Switching Center Replacement (WMSCR) system.

System Design

Relational Database Management System (RDBMS)

The Federal Aviation Administration (FAA) has a site license for the Oracle relational database management system. Therefore all data and publications will be stored in the latest version of the Oracle relational database.

Programming Language

The application will be created in a programming language that is platform independent. There are several programming languages available for creating dynamic web pages that are also platform independent. The dominant factor in selecting a language was the learning curve of programming in an entirely new language. Therefore, the language selection was quickly reduced to the Java 2 Standard Edition, or the Java 2 Enterprise Edition.

Java 2 Standard Edition (J2SE)

The Java 2 Standard Edition (J2SE) Desktop Java technologies can be used to create applications and applets with rich client interfaces that are secure, portable, with high-performance, and run on multiple platforms.

Java 2 Platform, Enterprise Edition (J2EE)

The Java 2 Platform, Enterprise Edition (J2EE) defines the standard for developing component-based multi tier enterprise applications. The J2EE can be used to develop enterprise applications that are portable, scalable, and integrate easily with legacy applications and data. The J2EE is also a platform for developing and using web services. The J2EE provides several methods for developing web services: JavaBeans, Java Servlets, JavaServer Pages (JSP), and the newest addition JavaServer Faces (JSF).

The server and client tiers include components based on the JavaBeans component architecture to manage the data flow between an application client and components running on the J2EE server, or between server components and a database. JavaBeans components have properties and get methods for accessing the properties and set methods for modifying the properties. 

The Java Servlets are a server-side component framework written as Java programming language classes that dynamically process requests and construct responses. Java Servlets extend the functionality of a web server and handle requests for a dynamic web page and replace CGI (Common Gateway Interface) scripts.

JavaServer Pages (JSP) are a server-side component written as text-based documents that execute as Java Servlets but allow a more natural approach to creating static content. The JSP container translates the JSP page into a Java Servlet and then compiles the Java Servlet source code into executable Java byte code. This translation process only happens the first time a user accesses the JSP page. The resulting Java Servlet is responsible for generating the web page to send back to the user.

JavaServer Faces (JSF) technology is a server-side user interface (UI) component framework for Java technology-based web applications. The JSF components are used to create UI components and manage their state, handle events, server-side validation, and data conversion, and define page navigation. The JSF framework separates the presentation logic of JSPs and the underlying business logic enabling developers to build more scalable and maintainable applications.

Integrated Development Environment (IDE)

The selection of an integrated development environment is dependent on the programming language selected. The selection of Java 2 Platform, Enterprise Edition (J2EE) as the programming language to create the dynamic web pages helped narrow down the possible IDE’s.

The potential IDE’s for creating JavaServer Pages with JavaServer Faces components and JavaBeans is limited to NetBeans, Sun Java Studio Creator, and Borland JBuilder.

NetBeans

The NetBeans IDE is an open source project that allows you to develop, deploy, and execute web-based applications using JavaServer Pages and JavaBeans components to maintain properties during the HTTP session. The Tomcat Web Server bundled with the NetBeans IDE provides the support needed for developing and deploying two-tier web applications.

Java Studio Creator 2

The Java Studio Creator IDE is built on the NetBeans platform and designed for easy creation of dynamic web applications. However, NetBeans does not include the drag and drop component development features and rapid WYSIWYG designer tools that you will find in Java Studio Creator. Java Studio Creator includes a debugger capable of debugging both Java source code and JSP page code. Java Studio Creator IDE is a visual development tool for multi-page web forms with automatic page navigation.

The Sun Java System Application Server is integrated into the development environment. This provides a one-click iterative design-deploy-debug process where the project is compiled and all the necessary JAR and WAR files are built and deployed to the server. The server automatically starts the application opening it in the user selected web browser to test the application. The developer can then return to the application development environment to make any necessary changes.

The rich features available in this IDE along with the free price tag for registered developers on the Sun Developers Network (SDN) made it an easy selection for this project.

Jbuilder 2006 Enterprise

The JBuilder 2006 Enterprise IDE is a multiple platform code-centered environment with support for JavaServer Faces (JSF), JavaServer Pages (JSP), Servlets and JavaBeans.  Although most of my development experience has been with the free editions of JBuilder, the cost of the Enterprise edition was the main factor in not selecting this IDE for the project.

Web Server and Container

The selection of a web server for the application is dependent on the programming language selected and must be platform independent. The selection of Java 2 Platform, Enterprise Edition (J2EE) as the programming language to create the dynamic web pages helped narrow down the possible web servers.

Apache/Tomcat

Apache Tomcat is an open source web container that manages the components of a web application, such as JavaServer Pages, Servlets, and JavaBeans. It also provides a number of services, such as restricted access to components, capability to process more than one action at a time, and also functions as a web server, providing basic Hypertext Transfer Protocol (HTTP) support.

Sun Java System Application Server (JSAS)

The Sun Java System Application Server (JSAS) provides a high-performance platform based on Java 2 Platform, Enterprise Edition (J2EE) 1.4 technology for developing and deploying web based applications and web services. The JSAS is based on the open source web container Apache Tomcat, and has an easy to use graphical user interface for managing the server. All of these features made it a simple task to select a web container for the project.

Web Pages

Features

The JavaServer Pages (JSPs) have the following features.

· Maintain navigation levels to no more than four selections to reach all information.

· Structured menus with related sub menus organized alphabetically.

· Display the breadcrumbs required to navigate to the current document.

· Display a tool tip pop-up to describe the document referred to by the hyperlink.

· Display a descriptive title in the web browser’s title bar.
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Home Page

The index.jsp JavaServer Page (JSP) is the default page loaded when accessing the application. This JSP displays the approved FAA navigation banner and bar in an 800x600 web page. This page contains a drop-down list of the air traffic sectors. The user will select the appropriate sector from the list to limit the information available for the geographic area under their immediate control.
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Messages

The messages.jsp JavaServer Page (JSP) contains a list of message types available. This version of the system does not have any message types available. The next revision will contain general information, notice to airmen, and aviation weather messages. The message count displayed in this window under each message type will be limited to the facilities with in the geographical area under control by the sector selected on the home page.
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Publications

The publications.jsp JavaServer Page (JSP) contains a list of publications available and a brief description of the information contained. The user will select the desired publication by clicking on the appropriate hyperlink. The publication may have additional lower level sections available for selection.
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Directory Listings

The directory.jsp JavaServer Page (JSP) contains a list of directories available for contacting personnel and facilities. The directories are currently stored in a flat file, but will be moved to the Oracle database in the next revision.
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FAA Orders

The faa.jsp JavaServer Pages (JSP) contains a list of Federal Aviation Administration Orders used by air traffic controllers. The FAA Orders are in Adobe Acrobat Reader format and will be displayed when the user selects the appropriate PDF icon. The documents are currently stored in the web server directory area but will be moved to the Oracle database in the next revision.
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Federal Aviation Regulations

The far.jsp JavaServer Pages (JSP) displays the Federal Aviation Regulations separated by chapters. The user will select the desired section by clicking on the appropriate hyperlink, causing the selected sections page to be displayed. The FARs are in Adobe Acrobat Reader format and will be displayed when the user selects the appropriate PDF icon. The documents are currently stored in the web server directory area but will be moved to the Oracle database in the next revision.
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Flight Information Publications

The fip.jsp JavaServer Page (JSP) contains a list of charts available for viewing in the web browser. The charts are separated by rules, visual flight rules and instrument flight rules.
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Chart Display

The JavaServer Pages (JSPs) used to display images of chart publications will load the ImageViewer java applet. The user can zoom in to the image by selecting the left mouse button and zoom out of the image using the right mouse button. The user can pan the image by placing the mouse near the edge of the image the user wants to pan towards. The current operation of the java applet is displayed in the web browser’s status area.
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System Manuals

The system.jsp JavaServer Page (JSP) will display a list of systems used by air traffic controllers. The user will select the appropriate hyperlink to display the user manual for the system. The manuals are in Adobe Acrobat Reader format and will be displayed when the user selects the appropriate hyperlink. The documents are currently stored in the web server directory area but will be moved to the Oracle database in the next revision.
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Development Process

I used a modified prototyping process for the development of this application. Initially I met with several air traffic controllers to determine the types of information they would like to have easy access to, from an information display system. Then I began the daunting task of researching the organizations responsible for maintaining the documents I needed for the application and trying to get them to send me the data. I developed the directory structure of the web application, the basic layout of each page, and the image-viewing applet while waiting for the organizations to respond and send me the required data.

The ability to build, deploy, and test the application with a single click made it almost second nature to verify modifications of the JavaServer Pages in Java Studio Creator 2. The actual development time of JavaServer Pages was minimal due to the drag and drop interface provided by Java Studio Creator 2. The majority of time spent with JavaServer Page development had more to do with layout of components rather than testing or debugging.

I utilized page fragments in creating the JavaServer pages (JSPs). The page fragments contain valid JSP code but not all of the code required for a complete JSP. I created the banner, navigation bar, and footer using page fragments. When I created a new page for the application I simply added the page fragments to the new page. This made is simple when a modification to any of the page fragments was required. I only had to modify the page fragment and the modification would be visible in all pages.

The biggest challenge in developing this application was determining the organization responsible for maintaining the documents or data I needed to display. Therefore, I spent a lot of time simply building a repository for those documents or data. Since I didn’t start getting the documents or data from the organizations until late in the semester I had to drop the requirement of using an Oracle database as the repository. This actually made it more difficult to develop the JavaServer Pages because now I had to design static pages instead of dynamic pages.

The next biggest challenge was learning the Java Advanced Imaging (JAI) API and developing the applet to load images and scale or transform them in a web browser. Surprisingly, the amount of documentation for using the JAI API is very small. Most of the examples mix Java2D imaging classes with the JAI API, and I wanted to use only the JAI API.

Now that the documents and data I need to display in the application are slowly trickling in, I will begin development of the Oracle database backend. Once the tables are loaded with the data, I can bind the JavaServer Faces components in the JavaServer Pages to the database backend. This will allow more dynamic web pages to be created and make it easier to develop the pages.

After the Oracle database is created and populated I will have a working prototype to present to the air traffic controllers for review. I will then utilize the prototyping process to complete the application.

Development Analysis

Applications

Java Studio Creator 2

The new version of Java Studio Creator worked very well for developing JavaServer Pages (JSPs) with JavaServer Faces (JSF) components. The ability to build, deploy, and test the entire application with a single click made it extremely easy to develop and test the application. The ability to bind data in the pages to a database will make the transition from static pages to dynamic pages super smooth.

Java System Application Server

The Java System Application Server (JSAS) features made it easy to install, administer, and deploy the application. The capabilities of Java Studio Creator for developing applications and Java System Application Server for deploying applications provide an unbeatable combination for developing a multi-tier application.

Java Advanced Imaging API

The Java Advanced Imaging (JAI) application-programming interface (API) used in the ImageViewer java applet provided a quick and clean method for loading and manipulating images. However, I need to research the API for a better method of scaling an image without distortion.

System Improvements

The following improvements will be implemented in subsequent revisions.

The banner displayed at the top of all pages will display the sector selected by the user in the home page.

The index.jsp JavaServer Page (JSP) will contain an image of the airspace controlled by the air route traffic control center with the sector boundaries displayed. The user will select the appropriate sector on the map to limit the information available to the area under their immediate control.

The chart display JavaServer Pages (JSPs) will automatically load the chart most often selected by the sector when the page is first requested. The number of times a chart is selected by a sector will be stored in the Oracle database.

The documents referenced in the Directory, FAA Orders, FAR, and System Manual sections will be moved to the Oracle database. The JavaServer Pages (JSPs) will be modified to list the documents available from tables with in the database. The list will be generated when the user requests the page from the server.

The ImageViewer java applet functions will be improved. The current panning method is slow and needs to be smoother. The zoom out function needs to be modified so it does not distort the image. When an image is zoomed out of and then back in to, the image becomes blurry. The image needs to load as a tiled image to reduce the amount of memory required to display a very large image.

Conclusion

This is the second web-based application I have developed using the combination of Java Studio Creator and Java System Application Server. The only way it could be any easier to develop a web-based application is to have it created for you. I won’t develop a web-based application with out this combination.

The most challenging aspect of this project was researching the organizations that maintain the data I needed and getting them to send it to me in a timely manner. In some instances it seamed as though no one maintained the information because every one I spoke with referred me to someone else. It appeared the more I stressed it needed to arrive as soon as possible the slower it took.

Although I wasn’t able to implement all of the features I wanted to in the time allotted, I am excited about continuing this project and seeing it through completion. It is my hope that it will be accepted as a national system for the FAA.
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Code Listing

See Attached File.













� EMBED Excel.Sheet.8  ���









22
23

_1201028215.xls
Sheet1

		Name		Progress		Start		End		Work		Resources

		Project Selection		0%		1/19/06		1/24/06		4d

		Project Proposal/Requirements/Design Document		0%		1/24/06		2/9/06		13d

		Project Proposal Presentation		0%		2/9/06		2/14/06		4d

		Develop index.jsp		0%		2/14/06		3/1/06		12d

		Develop Oracle Databse		0%		2/14/06		3/1/06		12d

		Develop Airport Approach Chart JSP		0%		3/1/06		3/16/06		12d

		Develop Instrument Flight Rules JSP		0%		3/16/06		3/31/06		12d

		Develop Federal Aviation Regulations JSP		0%		3/31/06		4/6/06		5d

		Develop Federal Aviation Administration Orders JSP		0%		4/6/06		4/12/06		5d

		Develop Document Index JSP		0%		2/12/06		4/17/06		46d

		Final Presentation		0%		4/18/06		4/27/06		8d

		Project Report		0%		4/26/06		5/2/06		5d





Sheet2

		





Sheet3

		






_1173294302.doc
[image: image1.png]UNIVERSITY
of ALASKA

Many Traditions One Alaska







