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1
Introduction

1.1
Identification

The research presented in this document was performed by the Georgia Tech Research Institute (GTRI) under the sponsorship of the Federal Highway Administration (Contract No. DTFH61-01-C-00049).  The task order manager (TOM) is Dr. Thomas M. Granda.  The GTRI project director for this contract is Dr. Dennis J. Folds.  The work was performed by researchers in GTRI’s Electronic Systems Laboratory (ELSYS).

1.2 Background

In a previous effort (Phase 1) performed for the Transportation Management Pooled-Fund Study, a document entitled Guidelines for TMC Transportation Management Operations Technician Staff Development was developed.  The primary content of this document is a set of requirements matrices (tables) that show the relationships between traffic management center (TMC) functions and tasks, and the knowledge, skills, and abilities (KSAs) required to perform the tasks.  The objectives of this initial effort were to provide a method to support operating agencies and contractors in:

· Identification of operations personnel KSA requirements associated with typical TMC functions and tasks.

· Identification of operations personnel training requirements based on the KSA requirements.

· Development of operations personnel position descriptions and job classifications (entry level, full performance, and advanced) based on the tasks the operator is required to perform.

· Making TMC staffing and design decisions based on operations personnel KSA requirements.

The goal of this Phase 2 effort is to use the materials from the Phase 1 effort, supplemented as necessary, to develop an interactive software tool to facilitate the above objectives.  The present document defines the detailed software design for the Phase 2 interactive software tool.

The following requirements in the statement of work are applicable to the present document:

“The detailed design document will be submitted by Day 210 after task initiation.  This document will be prepared in accordance with our current EPPM.  After approval by FHWA, this document will be maintained under configuration management and will be updated as appropriate as the development process progresses.

GTRI shall develop and submit to the TOM a draft version of the design within 210 calendar days of GTRI initiation.  The TOM will review the draft version of the design and provide feedback within 14 calendar days of receipt from GTRI.  GTRI shall submit a final version of the design that is responsive to the TOM’s comments within 21 calendar days of the receipt of these comments.”

2
System Design

2.1
System Components

The TMCOps tool is based on a client-server architecture, in which distributed clients request information from a centralized server.  In the case of TMCOps, the client is a web browser operated by the user, and the server is a web server.  The tool consists of three major components:  software, source data, and user data.  Figure 1 shows the relationships among the various components within the tool.
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Figure 1: Client-Server Architecture within the TMCOps Tool

2.1.1
Software Components

The software components of the TMCOps tool include four commercial-off-the-shelf (COTS) tools: a web browser, a web server, a supporting database, and an indexing program for the search facility.  In addition to these products, custom scripts will be written by the software development team to support the generation of dynamic web pages, to control the streamlined dialog, and to perform searches and return search results.  These scripts will be written in PHP and Perl, two scripting languages that can be executed as server-side CGI scripts.
2.1.1.1
Client Web Browser

Users will access the tool using a client web browser application, which is used to view and interact with all elements of the tool.  The web browser provides important functionality, such as the ability to download files to the user’s local machine, and the ability to print any page in the tool.  The web browser will be a commercial-off-the-shelf (COTS) application and will not require any custom software.
2.1.1.2
Web Server

The web browser interacts with the web server over a network connection, using the Hypertext Transfer Protocol (HTTP)
.  The server is responsible for receiving the data request from the client and serving the requested data back to the client.  Some of the pages served by the web server are static (the page content is predefined and does not change), and others are dynamically generated (server-side scripts construct the page on the fly based on previous user inputs).  The TMCOps tool will use the Apache HTTP Server, Version 1.3 as its web server.

2.1.1.3
Search Indexing Program

The search facility for the TMCOps site, a COTS system called SWISH-E, requires an indexing program written in C that resides on the server as an executable.  When executed, this program parses the site and builds a searchable index file containing all of the words found in the site.  This program only needs to be executed when the static content of the site is modified.  The TMCOps tool will use SWISH-E, Version 2.4.2.

2.1.1.4
Dynamic Web Services

Many pages in the tool, including most of the pages of the Interactive Dialog, are dynamically generated, displaying content that is obtained from a database and customized based information provided by the user.  These dynamic pages are created by custom scripts that are embedded into the source files and are executed by the server.  The TMCOps tool will primarily use PHP (a recursive acronym for “PHP: Hypertext Preprocessor”) for this functionality.
  The PHP Module, Version 4.3 will reside on the server machine.  Perl will also be used for some dynamic page generation, notably the search page.  A Perl interpreter, ActivePerl, Version 5.8 will reside on the server machine.

2.1.1.4
Database Server

A Structured Query Language (SQL) database will be used to store the source data used to construct the dynamically generated pages, and will also be used to store user data.  The database server chosen for the TMCOps tool is MySQL, Version 3.23.
2.1.2
Source Data

The source data for TMCOps includes static web pages and downloadable documents, as well as information used to construct dynamic web pages.  This data is largely based on existing documents, but also includes new content generated specifically for the tool.

2.1.2.1
Static Web Pages and Downloadable Documents

Static web pages and downloadable documents are preformatted documents that will reside on the server and be served as-is to clients.  Pages served to the client for on-screen viewing are formatted in the HyperText Markup Language (HTML).  Pages available for download to the client machine will be stored in Adobe Portable Document Format (PDF). 
 

2.1.2.2
Database Records

The Interactive Dialog portion of the TMCOps tool requires information relating TMC functions and tasks to the KSAs required to perform those tasks.  These relationships will be maintained in the tool’s backend database.  The design of the database is covered in Section 2.2 of this document.

2.1.3
User Data

The Interactive Dialog allows users to select those functions and tasks performed by their TMC of interest, and thus tailor the tool to generate output products that are customized to their specific TMC.  The collection of user data that characterizes a given TMC is referred to as a user profile.  The tool’s database will maintain these user profiles so that users can reload an existing profile to make changes, request additional outputs, etc.

2.2
Data Design

2.2.1
Static Data

The TMCOps tool provides access to some data that is static in nature, including the source documents on which the tool is based, and additional material generated specifically for the tool.  The static material upon which the tool is based includes:

· Guidelines for TMC Transportation Management Operations Technician Staff Development, Publication No. FHWA-OP_03-071, 21 December 2000.

· Selected Transportation Management Center (TMC) Position Descriptions, prepared for FHWA as part of the Phase 1 Pooled Fund Study, TMC Operator Requirements and Position Descriptions project.

· Tool introductory material:  intended use, audience, etc.

· Help pages to guide users in use of the tool

· Glossary of terms

· List of acronyms

· Explanatory material elaborating on various topics relevant to tool content.  These “tutorial” areas tentatively include:

· How to distinguish functions and tasks.

· How to determine if a new function or task needs to be added.

· How to select or define KSAs for added tasks.

· Guidance on writing position descriptions.

· How to develop a training plan.

· How to assess skill level.

· How to classify positions under the Factor Evaluation System (FES)

· What is encompassed by the FES factors.

2.2.2
Database Design

Data used to support the Interactive Dialog, as well as user-supplied data, are stored in the MySQL database residing on the server.  Figure 2 illustrates the structure of the database, and Table 1 provides additional details about the contents of the database.

The database tables Functions, Tasks, DiscreteTasks, and KSAs contain the text of these items as well as the relationships among them.  This information is taken directly from Guidelines for TMC Transportation Management Operations Technician Staff Development, developed under Phase 1.  This information supports the TMC characterization portion of the Interactive Dialog, wherein users select functions of interest and are shown only those tasks related to the selected functions.

When the user saves a profile (specific selections of functions and tasks, among other things), a user-provided name and password are used to limit access to the profile.  The name and password are stored in the User table, and the profile data is stored in the Profile table.  Although not illustrated in the diagram for the sake of simplicity, the Profile table links back to the selected Functions, Tasks, DiscreteTasks, and KSAs.

The Interactive Dialog also allows the user to create their own functions and tasks when characterizing the TMC of interest.  These new data items are stored in the “user” tables in the database (UserFunction, UserTask, UserDiscreteTask, and UserKSAs).  Each is linked to the profile that it supports.

Finally, the KSAVariables table stores values that users provide to fill in variables in the selected KSAs from the Phase 1 documentation.  The PositionDescriptionSections table includes the user-provided text that forms the Position Description output product.
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Figure 2: Database Design
Table 1: Description of Database Tables

	Column Name
	Data Type
	Description

	Table:  Functions

	Description:  base set of Phase 1 TMC functions

	ID
	unsigned bigint(20)
	unique identifier, indexed

	Name
	text
	function title

	Table:  UserFunctions

	Description:  user-defined TMC functions

	ID
	unsigned bigint(20)
	unique identifier, indexed

	Name
	text
	function title

	ProfileID
	reference: Profiles.ID
	the user profile that created this custom function

	Table:  Tasks

	Description:  base set of Phase 1 TMC composite tasks

	ID
	unsigned bigint(20)
	unique identifier, indexed

	Name
	text
	task title

	FunctionID
	reference: Functions.ID
	indicates which function this task is an element of

	Table:  UserTasks

	Description:  user-defined TMC composite tasks

	ID
	unsigned bigint(20)
	unique identifier, indexed

	Name
	text
	task title

	FunctionID
	reference: Functions.ID or
UserFunction.ID
	indicates which function (pre-defined or user-defined) this task is an element of

	ProfileID
	reference: Profiles.ID
	the user profile that created this custom task

	Table:  DiscreteTasks

	Description:  base set of Phase 1 TMC discrete tasks

	ID
	unsigned bigint(20)
	unique identifier, indexed

	Name
	text
	discrete task title

	TaskID
	reference: Tasks.ID
	indicates which composite task this discrete task is an element of

	HRKSA
	enum('I','II','III','IV','V')
	indicates which of the five HR KSAs are required by this task

	GKSAList
	unsigned int(1)
	indicates whether this task requires generic KSAs 1-6; this value is a bitmask with six flags, one for each generic KSA

	PerfLevel
	enum('entry','full','advanced')
	indicates the performance level of this task

	KSAList
	reference: KSAs.ID, 
multiple
	the list of special KSAs required by this task

	Table:  UserDiscreteTasks

	Description:  user-defined TMC discrete tasks

	ID
	unsigned bigint(20)
	unique identifier, indexed

	Name
	text
	discrete task title

	TaskID
	reference: Tasks.ID or
UserTask.ID
	indicates which composite task this discrete task is an element of

	HRKSA
	enum('I','II','III','IV','V')
	indicates which of the five HR KSAs are required by this task

	GKSAList
	unsigned int(1)
	indicates whether this task requires generic KSAs 1-6; this value is a bitmask with six flags, one for each generic KSA

	PerfLevel
	enum('entry','full','advanced')
	indicates the performance level of this task

	KSAList
	reference: KSAs.ID, 
multiple
	the list of special KSAs required by this task

	ProfileID
	reference: Profiles.ID
	the user profile that created this custom discrete task

	Table:  KSAs

	Description:  base set of Phase 1 TMC operator KSAs

	ID
	unsigned bigint(20)
	unique identifier, indexed

	Name
	text
	KSA designator.  e.g., KSA G1, KSA S10, etc.

	Description
	text
	a brief description of the KSA; corresponds to “TMOT Activity Type” in Appendix A of Phase 1 documentation

	Knowledge
	text
	a detailed description of the knowledge requirement of this KSA

	Skill
	text
	a detailed description of the skill requirement of this KSA

	Ability
	text
	a detailed description of the knowledge ability of this KSA

	TestableSkills
	text
	text that would be part of a testable skills output for this KSA

	PosRqmt
	text
	text that would be part of a Position Requirement output for this KSA

	PosDesc
	text
	text that would be part of a Position Description output for this KSA

	Table:  UserKSAs

	Description:  user-defined TMC operator KSAs

	ID
	unsigned bigint(20)
	unique identifier, indexed

	Name
	text
	KSA designator.  e.g., KSA U1, etc.

	Description
	text
	a brief description of the KSA;  corresponds to “TMOT Activity Type” in Appendix A of Phase 1 documentation

	Knowledge
	text
	a detailed description of the knowledge requirement of this KSA

	Skill
	text
	a detailed description of the skill requirement of this KSA

	Ability
	text
	a detailed description of the knowledge ability of this KSA

	ProfileID
	reference: Profiles.ID
	the user profile that created this custom KSA

	Table:  Users

	Description:  all TMCOPS user accounts

	ID
	unsigned bigint(20)
	unique identifier, indexed

	Name
	text
	account username

	PasswordHash
	text
	MD5 hash of the user’s password

	Table:  Profiles

	Description:  all TMCOps user session profiles

	ID
	unsigned bigint(20)
	unique identifier, indexed

	Name
	text
	profile name

	UserID
	reference: Users.ID
	the user account that owns this profile

	FunctionSelections
	reference: Functions.ID, 

multiple
	ordered (prioritized) list of selected functions for this profile

	FunctionCategorization
	Enum(‘Current’, ‘Future’,

‘Both’)
	categorization of the ordered list of functions

	TaskSelections
	reference: Tasks.ID,

multiple
	ordered list of selected tasks for this profile

	TaskCategorization
	Enum(‘Current’, ‘Future’,

‘Both’)
	categorization of the ordered list of tasks

	DiscreteTaskSelections
	reference: DiscreteTasks.ID,

multiple
	ordered (prioritized) list of selected discrete tasks for this profile

	DiscreteTask
Categorization
	Enum(‘Current’, ‘Future’,

‘Both’)
	categorization of the ordered list of discrete tasks

	Table:  KSAVariables

	Description:  user-entered values for variables embedded in KSAs

	ID
	unsigned bigint(20)
	unique identifier, indexed

	KSA_ID
	reference: KSAs.ID
	the KSA that contains these variables

	ProfileID
	reference: Profiles.ID
	the user profile that is using these KSA variables

	KSA_Variables
	text, multiple
	ordered list of variable values for this KSA

	Table:  OutputVariables

	Description:  user-entered values for variables in position description & requirement outputs

	ID
	unsigned bigint(20)
	unique identifier, indexed

	ProfileID
	reference: Profiles.ID
	the user profile that is using these output variables

	VariableName
	text
	the name of the variable in text from either the output sections or the output related text in the KSA table

	VariableValue
	text
	user-provided value of this variable

	Table:  TrainingProgram

	Description:  training program content for HRKSAs

	ID
	unsigned bigint(20)
	unique identifier, indexed

	Title
	text
	short name or title for this training program content

	Text
	text
	the content of this training program output

	Table:  KSATraining

	Description:  relates training program outputs to HRKSAs in a many-to-many relationship

	KSA_ID
	reference: KSAs.ID
	a KSA related to this training program

	TrainingPgmID
	reference: TrainingProgram.ID
	a TrainingProgram related to this KSA

	Table:  OutputSections

	Description:  individual sections for Position Descriptions and/or Position Requirements

	ID
	unsigned bigint(20)
	unique identifier, indexed

	Rqmt_Desc
	enum(‘Rqmt’,’Desc’)
	Indicates if this output is for a position description or a position requirement

	Title
	text
	section title

	DefaultText
	text
	section text

	PullFrmKSA
	boolean
	a flag indicating if the text from the KSA table should be used for this section

	Table:  PositionDescription

	Description:  Position Description output for a given profile

	ID
	unsigned bigint(20)
	unique identifier, indexed

	ProfileID
	reference: Profiles.ID
	the user profile that created this Position Description

	DefSectID
	reference: OutputSections.ID
	the section of output this user-provided output relates to

	SectOrder
	int
	the order of this text in the position description for this KSA

	SectTitle
	text
	section title

	Text
	text
	user-entered text for this specific section of a position description output

	Table:  PositionRequirement

	Description:  Position Requirement output for a given profile

	ID
	unsigned bigint(20)
	unique identifier, indexed

	ProfileID
	reference: Profiles.ID
	the user profile that created this Position Requirement

	DefSectID
	reference: OutputSections.ID
	the section of output this user-provided output relates to

	SectOrder
	unsigned int
	the order of this text in the position requirement for this KSA

	SectTitle
	text
	section title

	Text
	text
	user-entered text for this specific section of a position requirement output


2.3
TMCOps Web Page Design

The TMCOps tool is presented to users as hypertext.  This format is a widely accepted electronic presentation medium, and can be viewed in a variety of ways.  The tool will follow standards for HTML formatting and accessibility, so that the full range of hypertext viewers (e.g., web browsers, screen readers, Braille screens) will be compatible with the tool, to the extent that those viewers comply with the specified standards.

More specifically, the tool will use HTML to present information and effect controls for navigation and user input.  All on-screen styling will be accomplished via standard Cascading Style Sheets (CSS version 2.1) so that no information elements are conveyed purely by styling or presentation medium.  Also, the implemented HTML will contain shortcuts and navigation aids that are invisible to normal web browser users, but are crucial and expected by users accessing the tool via screen reader or other assistive technology.

The TMCOps tool will comply with the standards for accessibility set forth in Section 1194.22 (Web-Based Intranet and Internet Information and Applications) of the Electronic and Information Technology Accessibility Standards developed by the Access Board to implement Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as amended by the Workforce Investment Act of 1998.  These standards codify the best practices for assuring that assistive technologies work with internet-based presentations.

Figure 3 illustrates the page structure of the TMCOps tool.  (Additional pages may be added as the design progresses.)  The general appearance of the tool is loosely based on the current design of the FHWA home page (http://www.fhwa.dot.gov/).

2.3.1
Font and Color

A sans-serif font (Arial) will be used throughout the site.  The background color of the header will be dark blue (RGB [0,0,102]).  The background color of the left navigation bar will be medium gray (RGB [192,192,192]).  The background color of the main content area will be white (RGB [255,255,255]).  The text in the main content area will be black (RGB [0,0,0])  Each text link in the left navigation bar will be white, inside of a dark blue box.

2.3.2 Design Resolution

The site is designed to be usable at screen resolutions of 800 x 600 and higher.  The width of the left navigation bar and the heights of the header and footer are fixed, and the size of the main content area expands to fill the remainder of the window, with horizontal and vertical scrollbars provided by the browser if necessary.

2.3.3
Common Page Elements

Every page presented to users by the tool will contain some common elements to facilitate navigation and ease of use.  These elements include the left navigation bar, the header and footer, and DOT and FHWA standard elements.

2.3.3.1
Navigation Bar

A navigation bar along the left side of each page will provide access to the top-level pages of the tool through a series of HTML links.  These links include:

· Home – returns to the TMCOps home page

· Search – opens the search facility (perhaps in a new window, pending the results of accessibility analysis)

· Interactive Dialog – the Interactive Dialog main page

· Tutorials – the Tutorials main page

· Phase 1 Documentation – the Phase 1 Documentation main page

· Glossary – the Glossary of terms

· List of Acronyms – the List of Acronyms

· Help – opens the help system (perhaps in a new window, pending the results of accessibility analysis)

2.3.3.2
Header and Footer

Every page in the tool will contain a header and footer.  The header is located at the top of each page and extends from the right edge of the left navigation bar area to the right edge of the browser window.  The FHWA logo is left-justified in the header, and clicking on the logo accesses the FHWA home page (http://www.fhwa.dot.gov/).

The footer is located at the bottom of each page, separated from the final line of the main content area by a horizontal rule.  The footer extends from the right edge of the left navigation bar area to the right edge of the browser window.  The Georgia Tech Research Institute logo is centered in the footer, and clicking on the logo accesses the GTRI home page (http://www.gtri.gatech.edu/).  A “Contact the Webmaster” mailto link is centered underneath the GTRI logo.

Additional items may be added to the header and footer as the design progresses.

2.3.3.3
DOT and FHWA Standard Elements

Each page in the system will contain the FHWA logo.  Each page will contain a unique (to the server), brief, descriptive page title not exceeding 150 characters.  Each page will contain a standard header and footer, as described above.  The TMCOps home page will feature a privacy policy statement.

Other required standard elements will be incorporated as they are identified.
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Figure 3: TMCOps Tool Site Structure Diagram

2.3.4
Tool Home and Tool Intro

The tool home page is the initial entry point into the tool, and will be loaded when the tool’s Universal Resource Locator (URL) is entered into the web browser.  This page is the starting point for all navigation.  This page and its sub pages will provide introductory text describing the content, purpose, and intended audience of the tool.

2.3.5
Search

The search facility is a simple keyword-based search system that allows users to search all static content in the tool.  Results will be returned as a list of links to the pages containing the search keywords.  It is very desirable to utilize a COTS search utility, rather than developing the search facility from scratch.  To that end, two such search utilities were evaluated, Google Free and SWISH-E.

2.3.5.1
Google Free

Google Free was found to be very simple to implement.  All that was required was to copy code provided by Google into the TMCOps search page.  This approach was found to have several drawbacks, however.  Searches were performed against Google’s cache, so this system would not work if Google’s website was unavailable.  Results were returned on a standard Google results page, complete with advertisements.  Since the results page would actually be a Google page, it would not contain any of the look and feel elements of the TMCOps site.  For these reasons, the Google alternative was deemed to be unacceptable.

2.3.5.2
SWISH-E

SWISH-E (Simple Web Indexing System for Humans – Enhanced) is a fast, powerful, free, and easy to use system for indexing web pages.  The initial setup for SWISH-E on the web server is significantly more involved than the setup for Google Free, but once it is installed, it is very simple to maintain and it provides many features that Google Free does not.  SWISH-E consists of two components: an indexing program and a script interface between the index and the website.

The indexing program is written in C, and is an Open Source program licensed under the General Public License (GPL), which requires that an inconspicuous link to the SWISH-E website be provided on the search page.  For the purposes of the TMCOps tool, the indexing program may be used as-is, without any modifications to the code.  The indexing program parses all of the pages in the site and builds an index file, which can then be easily searched by a search script.  The indexing program will only need to be executed when site content changes, and it is a very fast and simple procedure.

The script interface provided by SWISH-E is a Perl script that is executed by the CGI system of the Apache web server and returns HTML to the client when the search page is accessed.  The script maintains a record of whether the user is visiting the search site anew or is viewing the results of a search, and displays either an HTML form or a list of clickable search result links.  When search terms are typed into the text box on the HTML form, the script accesses the index file and returns a set of search results.  The format of the results is customizable, so the results list has been modified to match the look and feel of the rest of the TMCOps site.  Figure 4 shows a typical search results page generated by SWISH-E.
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Figure 4: Example of SWISH-E Search Results

The only drawback to the SWISH-E system that has been identified thus far is actually due to the Apache web server.  Because the search page utilizes two types of server-side scripts (Perl for the search and PHP to include standard page elements), which are executed by the server and return static HTML, when the first script (Perl) is processed, the result (still containing unexecuted PHP code) is returned to the client, when then ignores all of the PHP.  The current approach to resolving this problem is to hardcode the standard page elements on the search page, which means that if any of those elements are updated, they will have to be changed in two places (in the PHP file that contains the version used for the overall site, and in the search page source file).  However, a better solution to this problem may yet be identified.

2.3.6
Tutorials

The tutorials pages provide explanatory material elaborating on various topics relevant to the tool content.  The tutorials main page lists the available tutorials and provides links to the page or pages containing each tutorial.  Tutorials will be predefined, static pages requiring no user inputs other than navigation commands.  Tutorials that are multiple pages long will contain Previous and Next links on each page to facilitate navigation through the tutorial.

2.3.7
Phase 1 Documentation

The Phase 1 documentation page provides access to the full text of the documents on which the tool is based, which were developed in Phase 1 of this effort and modified during the Phase 2 effort.  The available documents are the Guidelines for TMC TMOT Staff Development document (renamed to TMC Operator Requirements and Position Descriptions in Phase 2), and Selected TMC Position Descriptions.  These documents are available for download in their entirety as PDF documents, and each may also be viewed within the tool as a series of HTML pages.

The documents will be broken into multiple HTML pages, with each page break coming at an existing section break.  Care will be taken to include enough text on each HTML page so that the document is not choppy to read, but not so much that the reader is overwhelmed on a single page.  Previous and Next links will be provided on each page to facilitate navigation through the documents.
2.3.8
Glossary and List of Acronyms

The glossary page and the list of acronyms page define the terms and acronyms used in the tool in a simple list format.  All acronyms used in the site will be defined on the list of acronyms page; terms deemed to be in need of definition by the developers of the site content will be included in the glossary.  Each page will offer shortcut navigation at the top of the page, allowing users to jump directly to entries starting with each letter of the alphabet.  Each entry on these pages will be marked as an HTML anchor, so that links directly to specific terms or acronyms may be provided.

2.3.9
Help

The help system will be a set of static pages focused primarily on the mechanics of using the tool.  Certain pages in the tool will have associated help pages to which users are directed when help is requested from that page, creating a context sensitive help system.  The help system will be accessible via the help link on the left navigation bar.  All help pages will allow access to the full help content, which will include basic information on how to use the tool, including navigation, browsing, searching, and managing profiles (setting up, saving, reloading, editing, deleting).

The following paragraphs contain some preliminary help system design notes.  More details of the help system will be determined as the implementation of the tool and the development of content for the tool proceeds.

Context sensitive help will be available from the Phase 1 Documentation pages, the Tutorials pages, and the Interactive Dialog pages.  For the Phase 1 Documentation pages, help will be available from the main page to explain the difference between browsing and downloading, and to provide some general instructions for downloading and using Acrobat Reader.  When browsing the Phase 1 documentation and the tutorials, help will be available on the browsing navigation controls.  For the Interactive Dialog pages, help will be available to explain the various controls on each page, and to explain each step of the process.  Links will be made available to the pages of the document that provide further detail and to relevant tutorials.

In addition to the help that is received when the Help button is selected, individual pages may have links to other parts of the website that may provide explanatory information.  For example, on the Select Functions page of the Full Dialog, there will be links to definitions for each of the functions.

2.3.10
Interactive Dialog Pages

The following pages are part of the Interactive Dialog, the dynamic part of the TMCOps website.  The purpose of these pages is to collect information from users and use that information to develop various output products.  Figure 5 shows an example page from the Interactive Dialog portion of the tool.  This section of the document discusses the layout, look, and feel of the dialog pages, while Section 2.4 describes the software that works behind the scenes to generate and operate these pages.

2.3.10.1
Common Components of Interactive Dialog Pages

Many pages within the Interactive Dialog will contain common interface elements.  These elements include navigation controls, a dialog progress indicator, and default controls.

2.3.10.1.1
Navigation Controls

Pages within the Interactive Dialog will contain controls to navigate forward and backward through the Interactive Dialog.  These controls will be placed in a consistent location at the bottom center of the page on all pages of the dialog.  The controls will consist of “Previous”, “Next”, and “Back” buttons.  The Previous button will be removed when the user is on the first page of the dialog.  The Next button will be removed when the user is on the last page of the dialog and when proceeding to the next page is accomplished by making a required selection on the page.  Both the Previous and Next keys will be removed and replaced with a Back button when the user is on a “dead end” page in the dialog.
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The Previous button will consist of a dark blue, left-pointing arrow to the left of the word “Previous”.  The alternate text for the arrow is TBD.  Clicking either the arrow or the word will activate the button and load the previous page in the Interactive Dialog sequence.  (Note that this functionality is different from the browser’s Back button, which would load whatever page was last viewed.)

Figure 5: Typical Interactive Dialog Page

The Next button will consist of a dark blue, right-pointing arrow to the right of the word “Next”.  The alternate text for the arrow is TBD.  Clicking either the arrow or the word will activate the button and load the next page in the Interactive Dialog sequence.  (Note that this functionality is different from the browser’s Forward button, which would load whatever page was previously viewed after the current page.)

The Back button will consist of a dark blue arrow that points up and to the left, to the left of the word “Back”.  The alternate text for the arrow is TBD.  Clicking either the arrow or the word will activate the button and load the page from which the current page was accessed.  (Note that this functionality is similar to the browser’s Back button.)

The Interactive Dialog will also provide shortcut navigation capabilities, by which users can skip ahead to any point in the dialog with defaults assumed for all steps that are omitted.  Shortcut navigation will be accomplished by clicking on the progress indicator, described below.

2.3.10.1.2
Progress Indicator

Pages within the Interactive Dialog will display a progress indicator that illustrates the user’s progress through the dialog.  This indication will show how much of the dialog has been completed and how much remains.

The final appearance of the progress indicator has not yet been determined.  It will likely consist of a series of clickable nodes representing the major sections of the Interactive Dialog, with non-clickable bars connecting the nodes.  The nodes and bars representing parts of the dialog that the user has completed will be displayed in a different color from the rest of the progress indicator.  Clicking on a node will skip back or ahead to that page in the dialog.

Once the final set of pages is determined, the layout of the progress indicator will be finalized.  A set of static progress indicator images will be developed, with one image customized for each page.  The image will be customized by changing the colors of the indicator appropriately to indicate the user’s progress through the dialog at the point in the dialog at which the image will be displayed.

The appropriate image will be displayed at the top of each Interactive Dialog page, and will be defined as a client-side image map.  For a client-side image map, the code sent to the client web browser contains coordinates defining geometric regions representing clickable “hot spots” on the image, each linked to a different page within the tool.  When the user clicks inside one of these regions, the browser opens the URL associated with the region that was clicked.

2.3.10.1.3
Default Controls and List Controls
The Interactive Dialog will provide default values for user inputs where possible, reducing the amount of input required from users and making the dialog easier to use.  Users will be able to elect, through a global setting, to use the dialog with no default values provided.  Users will also be able to quickly select or deselect all items in lists.  See Section 2.4.3 for details on the supporting software.

A mechanism will be provided to allow users to activate or deactivate the dialog’s functionality for providing default values.  This mechanism will most likely involve the use of an HTML form checkbox located on a page early in the Interactive Dialog.  If the default functionality is active, each page in the dialog will be automatically populated with a typical set of selections (to be determined by GTRI) when the page is first viewed; the user can modify the selections away from the default set if desired.  If the default functionality is inactive, nothing will be selected on the pages of the dialog until the user makes selections.

A mechanism will be provided to allow users to quickly select or deselect all items in a list.  This mechanism will most likely involve the use of HTML form buttons located in proximity to each list of selectable items.  If nothing in the list is selected, the button will read “Select All”, and pressing it will cause everything in the list to be selected.  If one or more items in the list are selected, the button will read “Deselect All”, and pressing it will cause everything in the list to be deselected.

2.3.10.2 Account and Profile Management Page

Details of the Account and Profile Management Page are TBD.
2.3.10.3
Function and Task Selection Pages

The function and task selection pages are HTML forms that allow users to select a subset of the available set of functions, composite tasks, and discrete tasks that apply to the TMC of interest.

2.3.10.3.1
Select Functions Page

By default, the Select Functions page will show the 16 base TMC functions (as defined in the Phase 1 material).  Additional functions added by the user will be shown at the bottom of the list.  The selection controls and the list of functions will be displayed in three columns, with the headings “Current”, “Future”, and “Function”.  Two checkboxes will appear to the left of the text of each function.  Users indicate the timeframe in which a function is performed in the TMC of interest by checking the “Current” box, the “Future” box, or both boxes.  A hyperlink will be provided for each function that will take the user to a page that will define the functions in more detail.  It has not yet been decided if the function text itself will serve as the hyperlink.

A link to the Create and Edit New Functions page will be provided on the Select Functions page.

2.3.10.3.2
Select Composite Tasks Page

The Select Composite Tasks page will display the composite tasks for the functions that were previously selected by the user.  Headers displaying the name of each function will appear above each set of composite tasks.  The functions will be displayed in the order (highest to lowest down the page) in which the user prioritized them on the Prioritize Functions page.  Under each heading, the selection controls and the list of composite tasks will be displayed in three columns, with the headings “Current”, “Future”, and “Composite Task”.  Two checkboxes will appear to the left of the text of each composite task.  Users indicate the timeframe in which a composite task is performed in the TMC of interest by checking the “Current” box, the “Future” box, or both boxes.

A link to the Create and Edit New Composite Tasks page will be provided on the Select Composite Tasks page.

2.3.10.3.3
Select Discrete Tasks Page

The Select Discrete Tasks page will display the discrete tasks for the functions and composite tasks that were previously selected by the user.  Headers displaying the name of each function and composite task will appear above each set of discrete tasks.  The functions will be displayed in the order (highest to lowest down the page) in which the user prioritized them on the Prioritize Functions page.  Under each heading, the selection controls and the list of discrete tasks will be displayed in three columns, with the headings “Current”, “Future”, and “Discrete Task”.  Two checkboxes will appear to the left of the text of each discrete task.  Users indicate the timeframe in which a discrete task is performed in the TMC of interest by checking the “Current” box, the “Future” box, or both boxes.

If no composite tasks were selected for a function, red (RGB [255,0,0]) Italic text that states “No tasks were selected for this function.” will be displayed under the function heading.

A link to the Create and Edit New Discrete Tasks page will be provided on the Select Discrete Tasks page.

2.3.10.4
Prioritize Functions Page

When the user has selected the TMC functions of interest, he or she is given an opportunity to prioritize the functions as a way of further tailoring the presentation of information in the dialog.  Three design approaches are being considered for this page.  Selection of the final approach will depend on the result of an assessment of the acceptability of JavaScript for use in the tool.

The first approach being considered involves the use of JavaScript to implement a graphical interface for function prioritization.  The selected list of functions would be presented in a list, and users would highlight individual functions in the list and use “Move Up” and “Move Down” buttons to arrange the list into the desired order.

The second approach would utilize a similar graphical interface to the first approach, but would implement it without the use of JavaScript.  This approach would require the page to be refreshed each time one of the buttons was pressed, which would increase the server load and would increase the amount of data that would be received by the client.

The third approach would utilize a non-graphical HTML form interface.  The selected list of functions would be presented in a list with a data entry element adjacent to each function.  Users would order their functions by inputting the ranking of each function.

2.3.10.5
Custom Functions, Tasks, and KSA Definition Pages

While working through the dialog, users may optionally define new functions, composite tasks, discrete tasks, and KSAs for the TMC of interest if the base set of functions, tasks, and KSAs is insufficient to characterize the TMC of interest.  As shown in Figure 3, the Create and Edit [Functions/Composite Tasks/Discrete Tasks/KSAs] pages are primarily accessed via links on the Select Functions, Select Composite Tasks, Select Discrete Tasks, and Create and Edit Discrete Tasks pages, respectively.

The exact contents of the Create and Edit pages are TBD.
Conceptually, in terms of the site structure, the Create and Edit pages run parallel to the Select pages.  There are two methods for using these pages.  In the first method, the user would define new functions and tasks incrementally as he or she proceeded through the dialog.  The user would access the Create and Edit Functions page from the Select Functions page, define new functions, select the back button to return to the Select Functions page, and proceed to the Select Composite Tasks page.  The user would then access the Create and Edit Composite Tasks page from the Select Composite Tasks, define new composite tasks, select the back button to return to the Select Composite Tasks page, and proceed to the Select Discrete Tasks page, and so on.

In the second method, the user would completely define all new functions and tasks at once, and then return to the dialog to select functions and tasks.  The user would access the Create and Edit Functions page from the Select Functions page, define new functions, and then continue on to the Create and Edit Composite Tasks page to define composite tasks for the new functions, and so forth.  When all the desired new functions and tasks were defined, the user would hit the Back button, which would return the user to the position in the dialog from which the Create and Edit series of pages was entered.  (The reason for this logic is to avoid allowing users skip over intermediate dialog pages by entering the Create and Edit series from, say, the Select Functions page and exiting it to the Select Discrete Tasks page from the Create and Edit Discrete Tasks page, thereby skipping over the Select Composite Tasks page.

New functions, tasks, and KSAs will be stored in the database (in the UserFunctions, UserTasks, UserDiscreteTasks, and UserKSAs tables) as part of a profile, so that they will only be available to the user who created them, when the particular profile in which they were saved is active.
2.3.10.6
KSA List Page
The KSA List page is the last page pertaining to the characterization of a TMC and the first page involved in the generation of output products.  This page displays the Knowledge, Skills, and Abilities (KSAs) associated with the selected functions and tasks, allows users to specify values for variables in the KSAs, and allows users to select the particular KSAs to be included in the output products that make use of KSAs.

2.3.10.6.1
KSA Display

Each KSA displayed in the list will contain a title line.  This line contains the KSA number, followed by the text description of the KSA.  The KSA number will be shown in the format “KSA Gx:” for general KSAs 1 through 6 and in the format “KSA Sxx:” for special KSAs 10 through 230.  Each KSA number will be a link, and clicking on a KSA number will access the Performance Level Assignment page for that KSA.

The second line of each KSA will contain frequency information and categorization information for the KSA.  The frequency field will show the label “Frequency:” followed by a fraction representing the number of selected discrete tasks that require the KSA over the total number of selected discrete tasks.  This number will also be shown as a percentage to one decimal place, in parentheses following the fractional representation.  The categorization fields will show the timeframe of the KSA (Current, Future, or Current and Future) and the performance level of the KSA (Entry Level, Full Performance, or Advanced).  All of these fields will be displayed for each KSA, regardless of any filtering or sorting that may be selected.

The third, fourth, and fifth lines of each KSA will be indented and will show the text of the Knowledge, Skill, and Ability portions of the KSA, respectively.

By default, the KSA list will appear with the KSAs primarily sorted in order of decreasing frequency.  If multiple KSAs have the same frequency, they will be secondarily sorted by KSA number.  The display of the KSA list can be modified by use of controls provided on the page.

2.3.10.6.2
KSA Variables

Many KSAs have variables embedded in them, often with default values provided.  Users will be able to provide values for KSA variables (or accept the default values) on the KSA List page.  Two design alternatives, both of which make use of HTML form components to accept user inputs, are being considered: embedding the input components in the text of the KSAs, or placing the input components for a particular KSA at the bottom of the text for that KSA.  This element of the design is the subject of ongoing investigation.

The first approach has the benefit of simplicity – users can view the variables inline with the text, so when they change values, the new value will automatically be reflected in the text.  However, there is some concern that the presence of the form components in the text will cause layout problems that make the text harder to read.

The second approach eliminates the layout problem, but separates the variable in the text from the location at which the variable can be defined.  Furthermore, additional logic will be required to update the text of the KSA whenever new variable values are defined.

2.3.10.6.3
KSA List Controls

The KSA List page will provide controls that will allow users to sort and filter the page based on current/future timeframe and on performance level.  This can be accomplished through the use of two sets of radio buttons, which can be used independently or in combination.

The first set of radio buttons will contain the members [All, Current, Future].  (The exact labels for the individual controls and for the set of controls as a whole is TBD.)  These radio buttons will behave as follows:

· If All is selected, all KSAs will be displayed, regardless of timeframe.

· If Current is selected, only KSAs that apply to current or both current and future functionality will be displayed.

· If Future is selected, only KSAs that apply only to future or both current and future functionality will be displayed.

This is a filtering selection – KSAs that are not part of the selected set will be removed from the display.

The second set of radio buttons will contain the members [No Performance Level Sort, Entry Level, Full Performance, Advanced].  (The exact labels for the individual controls and for the set of controls as a whole is TBD.)  These radio buttons will behave as follows:

· If No Performance Level Sort is selected, the KSA list will be displayed in its default appearance, primarily sorted by frequency and secondarily sorted by KSA number.

· If Entry Level is selected, only Entry Level KSAs will be displayed, with an “Entry Level” header at the top of the list.

· If Full Performance is selected, Full Performance KSAs will be displayed first, with a “Full Performance” header at the top of the list; Entry Level KSAs will be displayed next, with an “Entry Level” header at the top of the list.

· If Advanced is selected, Advanced KSAs will be displayed first, with an “Advanced” header at the top of the list; Full Performance KSAs will be displayed next, with a “Full Performance” header at the top of the list; Entry Level KSAs will be displayed next, with an “Entry Level” header at the top of the list.

This is a sorting and filtering selection.  Basically, the user is selecting the highest level of KSAs to be displayed in the KSA list.  Any KSAs above the selected performance level are removed from the list, and any KSAs below the selected performance level are retained in the list under a separate header (because all lower-level KSAs also apply to higher performance levels).

The KSA List page also allows users to select the particular KSAs to be included in the output products that make use of KSAs.  This will be accomplished by providing a checkbox adjacent to each KSA.  Selecting a checkbox designates that KSA for inclusion in the output products.

Other KSA List page controls may be added as the design progresses.

2.3.10.7
Performance Level Assignment Page

The Interactive Dialog will allow users to modify the performance level to which discrete tasks are assigned.  An example of when this would be useful is a situation where 12 discrete tasks require a KSA, but eleven of those tasks are full performance tasks and only one is an entry level task.  The user may wish to reassign the single entry level task to the full performance level in order to eliminate the requirement for the associated KSA at the entry level.

On the KSA List page, the lowest performance level at which each KSA is required is displayed.  Users can click on any KSA number to view the Performance Level Assignment page for the tasks associated with that KSA.  The KSA will be restated at the top of the page, followed by the list of discrete tasks that require that KSA.  (Additional information, such as the parent function and composite task for each discrete task, may be displayed – the final design of this page is TBD.)  Four column headers will be displayed: “Entry Level”, “Full Performance”, “Advanced”, and “Discrete Task”.  The text of each discrete task will be displayed under the Discrete Task header, and three radio buttons representing the three performance levels will be displayed in the columns to the left of each discrete task.  The radio button representing the current performance level of each task will be selected by default.

Users will select the radio button for the desired performance level for each task, and then submit the updated performance levels by clicking on the Back button displayed at the bottom of the page.  The KSA List page, updated to reflect the new performance levels, will then be displayed.,

2.3.10.8
Tool Output Pages

The top-level tool output page allows users to input certain pieces of general information about the TMC of interest (such as the name of the TMC of interest and the title of the position for which outputs are being generated), and to select the output products they wish to generate.  Output products are created by the tool as dynamically generated HTML and displayed in the client browser.  Users may also request that outputs be downloaded to their client machine.  Downloaded outputs will be available as plain text, HTML, or formatted text via the Rich Text Format (RTF).  These files are generated by the server at the time of request.

2.3.10.8.1
Testable Skills List Output Product

The dialog will generate a list consisting primarily of text extracted from the KSAs selected by the user on the KSA List page that describes skills that are testable.  This extracted text will be developed ahead of time by GTRI and stored in the database for retrieval by the dialog.  The list of testable skills will be displayed in the browser, and links will be provided for the user to download the list in the formats previously described.

Formatting details for the list of testable skills are TBD.
2.3.10.8.2
Training Program Output Product

The dialog will generate a training plan appropriate to the functions and tasks selected by the user.  The training plan will be based on the model TMOT training program presented in section 6 of the TMC Operator Requirements and Position Descriptions document.  Each discrete task in the list of base tasks has an associated Generic Human Resources KSA (numbered I through V).  Each of these Generic HR KSAs consists of multiple Knowledge and Skills/Abilities entries, and many of those entries have associated items from the model training plan.  So, based on the discrete tasks selected by the user, the applicable Generic HR KSAs can be identified, and based on the Generic HR KSA data, the applicable portions of the model training program can be extracted.  The training program will be displayed in the browser, and links will be provided for the user to download the training program in the formats previously described.

Formatting details for the training program are TBD.
2.3.10.8.3
Position Description Output Product

The dialog will assist users in generating position descriptions tailored to the TMC of interest, based on the selected set of functions and tasks or on the set of required KSAs.  The dialog will gather, over the course of a series of several pages, the information needed to construct a position description.  Users will create a position description outline by selecting the sections that will be included in the position description (or by selecting from among some number of typical templates).  The interface through which users will define position description outlines is TBD.  Use of a JavaScript GUI is preferred, although accessibility concerns and other factors may necessitate the use of an alternate method.

The dialog will provide boilerplate text for some sections, and will provide detailed text for some sections.  Based on user inputs, the appropriate text will be retrieved from the database.  For some sections (particularly for user-defined sections), the dialog will not be able to provide text; users will have to provide text for those sections.  Users will be able to edit all dialog-provided text and provide their own text for all sections.  The text for each section will be displayed in a multi-line HTML form text field element.

Position descriptions will be displayed in the browser, and links will be provided for the user to download the position descriptions in the formats previously described.

Formatting details for the position descriptions are TBD.
2.3.10.8.4
Position Requirements Output Product

The dialog will assist users in generating position requirements tailored to the TMC of interest, based on the selected set of functions and tasks or on the set of required KSAs.  The procedure that will be used to generate position requirements will be similar to that used to generate position descriptions: users will build an outline of the position requirements document, the dialog will provide text where it is capable of doing so, and users will edit the text for each section of the position requirement to supplement the text that was provided by the dialog.

The interface through which users will define position requirements, and formatting details for the position requirements, are TBD.
2.3.11
Streamlined Dialog Pages

At the completion of the TMC characterization portion of the full dialog, the user has provided a very detailed, comprehensive description of the TMC of interest, including all of the functions, composite tasks, and discrete tasks performed by the TMC.  In the extreme case, where the TMC of interest performs all of the functions and tasks in the tool’s base set, the user would have selected 16 functions, 111 composite tasks, and 1060 discrete tasks, plus any user-defined functions and tasks.  However, the KSA list is relatively small – the base set consists of 6 general KSAs and 23 special KSAs (of which 3 can never be included in the KSA list because no discrete tasks point to them).  Hence, the entire set of KSAs for the TMC of interest can be determined from a relatively small set of discrete tasks.  Therefore, for a user who is only interested in obtaining the complete KSA list for the TMC of interest, and not in creating a comprehensive characterization of the TMC of interest, the TMC characterization portion of the dialog can be streamlined significantly, without reducing the capabilities of the tool for generating output products.

The logic behind the streamlined dialog is still being designed.  The general approach that will be employed involves programmatically determining the best set of queries [inclusion or exclusion of discrete tasks for the TMC of interest] that can be presented to the user that, when answered, determine the entire KSA list for the TMC of interest.  This set might not be the absolute smallest set, because it is also important to maintain context so that the queries make sense to the user, but it will require significantly fewer decisions from the user than does the full dialog.

One possible approach would be to allow users to select the functions and composite tasks performed by the TMC of interest, and then identify the discrete tasks that determine the largest number of KSAs and query the user on those discrete tasks.  If the user selects a discrete task that requires a particular set of KSAs, those KSAs are included in the KSA list.  Any discrete tasks that require only KSAs that have already been included in the KSA list can then be removed from the queue of queries.  If a KSA is only required by a single discrete task, exclusion of that discrete task also excludes that KSA from the KSA list.  This querying process continues until all possible KSAs for the selected set of functions and composite tasks have been included in or excluded from the KSA list.

The user may then view the KSA list (with somewhat reduced functionality – for instance, the frequency calculations will likely be excluded, because they are not particularly meaningful when the full TMC characterization was not performed), and proceed to the generation of output products in the same manner as in the full dialog.

2.4
Software Design

As mentioned earlier, the TMCOps tool consists of several software components.  Of these, the dynamic web capability and the streamlined dialog logic are custom software.  Other components such as the web browser, web server, search engine, and database server are COTS products.  This section of the document describes the design of the custom software required to support the TMCOps tool.

2.4.1
User Accounts and Profiles

Each user account is represented by a single record in the Users table of the database.  Each record contains a unique identifying name (a username, provided by the user), a one-way hash of the account password (also provided by the user), and a unique system identifier (assigned to the account automatically by the database, used internally, and never actually seen by the user).  The username and password for an account are provided by the user when the account is created.  When a new username is created, it is checked by a PHP script against the existing usernames in the database for uniqueness.  If the specified username is not unique, the user will be prompted to provide a different username.  The password must be entered identically twice to protect against typographical errors.  Passwords are not required to be unique among users.

For security purposes, the password itself is not stored in the database; rather, an MD5 hash of the password, which can be used to verify the provision of a correct password but cannot be used to determine the password itself, is stored in the database.  When a username and password are entered by a user, the username and password are sent to the database server.  The username is used to retrieve the account record, if found.  The password is hashed and compared to the hash stored in the database.  If there is a mismatch in username and/or password, the login fails, and the user is notified of the failure and prompted to try again.

Users can change their passwords through the Account and Profile Management page.  To change passwords, users must provide their current username and password, and then type the new password twice (to protect against typographical errors).  A successful change will replace the stored password hash with a hash of the new password.

The full content of the dialog may be accessed by users without logging in; however, if users want to permanently store their work so that they can view it again in a subsequent dialog session, they will need to log in to the dialog by providing a valid username and password.

Saved user inputs are stored in unique database records called profiles, stored in the Profile table of the database.  Each profile is associated with only one user account, and a profile can be accessed only by a user providing the correct username and password for the account with which the profile is associated.  Multiple profiles can be associated with a single user account.  Each profile associated with a user account must have a unique name within that account.  When a new profile is created, the name of the profile is checked for uniqueness against the existing profile names in the database for the current account by a PHP script.  If the specified profile name is not unique, the user will be prompted to provide a different profile name.  In order to permanently save inputs into the database, users must explicitly select a profile to save the data to (this profile will be used for the duration of the user’s session, unless a change is explicitly requested by the user), and explicitly command a save.  Users can manage the profiles associated with their accounts by creating new profiles, deleting profiles, renaming profiles, and copying profiles to new names within the same account.

2.4.2
User Inputs and Sessions

In the Interactive Dialog, all information is input by the user via the HTML form mechanisms defined in the HTML 4.01 specification.  This form data is captured by the system whenever the user activates navigation provided by the tool (for example, when a user activates a control to proceed to the next page in the dialog).

All forms will be implemented such that prior user-provided values will still be displayed when navigating among Interactive Dialog pages, regardless of whether or not a profile has been generated.  The mechanism to support this functionality is provided by PHP and is referred to as “sessions.”  This functionality is achieved by setting a session cookie on the client machine.  This session cookie uniquely identifies the user to the server as long as the user’s web browser remains open.  The server stores the user’s data in volatile temporary storage.  The user can save data to a profile in a user account, which transfers the data from temporary storage to non-volatile storage in the database.

When a user navigates away from a page including a form, user inputs are processed by a PHP script and used in the subsequent generation of other tool pages.  See Section 2.4.3 for the software involved in the dynamic generation of tool pages.

2.4.3
Defaults and Default Controls

Default values for the Interactive Dialog are stored in a record in the Profile table of the database.  The defaults will be static – the data in the table never be modified by user actions, and will only be used to populate dialog pages when they are initially displayed to users who have elected to have defaults provided.  Once the user navigates off of a page, values for that page are stored as session variables for that user, and henceforth, the session variables will be used to populate the page rather than the default values.  Default values for KSA variables are stored in a record in the KSAVariables table and are used in a similar fashion.

The logic behind the “Select/Deselect All” buttons with which users can quickly select or deselect all items in lists will depend on the implementation that is chosen.  If it is determined that it is acceptable to use JavaScript in the tool, then clicking a “Select/Deselect All” button will trigger JavaScript logic that will change the visual representation of the checkboxes in the list and change the label of the button.  If it is determined that it is not acceptable to use JavaScript in the tool, then clicking a “Select/Deselect All” button will set the value of all the checkboxes in the list in memory and then force the page to reload.  When the page is reloaded, the appearance of the checkboxes and the button will be updated.

The advantage of using JavaScript is that it reduces the load on the server and reduces the amount of data that must be downloaded by the client.  However, in some situations, the use of JavaScript is not allowed.  The functionality can be provided without the use of JavaScript, but the required page reloads will increase server load and increase the amount of data that must be downloaded by the client.
2.4.4
Dynamic Page Content Generation

Many pages in the Interactive Dialog are dynamically generated by pulling page content from a database based on inputs provided by the user on a previous page or pages.  User inputs are gathered by use of static HTML forms.  Each item (checkbox, radio button, etc.) in a form has an associated name, and the buttons or links that submit form inputs have associated pages.  When the form inputs are submitted, the page associated with the submit button is accessed by the web server and the values of the form inputs are passed to this page.  This page contains PHP script code, which processes the form input.

PHP is a server-side scripting language.  When a page containing PHP code is accessed by the web server, the code is executed on the server and the output is sent to the client as HTML via HTTP.  This is necessary because HTTP is a stateless protocol, so to access inputs from a previous page, logic to process those inputs needs to be performed on the server, and the results are then sent to the client.

So, for example, when a user selects composite tasks on the Select Composite Tasks page and clicks the Next button, the inputs the user provided via the HTML form checkboxes on the Select Composite Tasks page are passed to the PHP script embedded in the next page, in this case the Select Discrete Tasks page.  That script stores the user inputs in session variables, and then uses those inputs to query the database to populate the Select Discrete Tasks page with the discrete tasks for the composite tasks that were previously selected.  The completed page is sent the client and displayed.

2.4.5 Streamlined Dialog Logic

Design of the logic underlying the streamlined dialog is TBD.
2.4.6
Tool Output Generation

The generation of output products as HTML documents that are displayed on-screen is accomplished through the same mechanism as any other dynamic page generation in the tool, described in the previous section.  The same processing, with the output directed to a file that can be downloaded rather than to the client web browser, will be used to generate output products as downloadable plain text or HTML files.

PHP will also be used to generate downloadable output products in the RTF format.  (RTF is a simple text markup format used by word processors such as Microsoft Word.)  This will also require the use of a library to convert marked-up text (generated by a PHP script) to the RTF format.  If an acceptable COTS library is identified, it will be used; otherwise, the library will be written as custom code for the tool.
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� Information on the Hypertext Transfer Protocol can be found online at the World Wide Web Consortium (W3C) webpage at � HYPERLINK "http://www.w3.org/Protocols" ��http://www.w3.org/Protocols�.


� A good introduction to PHP can be found at � HYPERLINK "http://www.zend.com/zend/aboutphp.php" ��http://www.zend.com/zend/aboutphp.php�.


� PDF Documents can be viewed using the free Adobe Reader available for download at � HYPERLINK "http://www.adobe.com/products/acrobat/readstep2.html" ��http://www.adobe.com/products/acrobat/readstep2.html�.
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