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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) which 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 functional requirements for the Phase 2 interactive software tool.

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

“GTRI shall develop and document functional requirements for the interactive tool.  The purpose of the development of functional requirements is to define key features and functions that the software must perform.

The functional requirements document shall define each functional requirement with regard to the following elements:

· Purpose – What the function is intended to accomplish;

· Input – What inputs will be required, input format, sources for the inputs, and other input characteristics;

· Process – The steps to be performed and the algorithms, formulas, or techniques to be used (software implementation details are not to be included);

· System Interfaces – Identification of system-user interfaces; and

· Output – The output form (e.g. report layout).

Usability shall also be addressed in the functional requirements documents.  These are features that ensure user friendliness of the software, such as the value of the tool in assisting practitioners in understanding the staffing needs and developing position descriptions for a TMC, ease of use of the software program, and usefulness of the user documentation.  Usability functional requirements will also include clear error messages, input range checking as soon as entries are made, and order of choices and screens corresponding to user preferences.  (Turbo architecture provides an example of the general procedure for the system-user interface.)

Within 75 calendar days of contract initiation, GTRI shall submit to the TOM a draft copy of the Functional Requirements Document.”

The functional requirements are described in section 2, with additional details about each requirement in Appendix A.

1.3
Reference Documents

1. Draft - TMOT Staff Development Phase 1 Document Analysis, January 15, 2004.

2. Electronic and Information Technology Accessibility Standards, December 21, 2000.

3. Guidelines for TMC Transportation Management Operations Technician Staff Development, Publication No. FHWA-OP-03-071, December 2002.

4. Selected Transportation Management Center (TMC) Position Descriptions.  Document prepared for Phase 1 of the TMC Operator Requirements and Position Descriptions project.

1.4
Tool Overview

The TMC Operator Requirements and Position Descriptions Tool (referred to herein as “the tool”) will aid TMC managers and other personnel in the development of position requirements, position descriptions, training programs, and other related products for TMC operators.  The tool will be primarily based on materials developed during Phase 1 of the TMC Operator Requirements and Position Descriptions project, modified and supplemented as necessary.  The document TMOT Staff Development Phase 1 Document Analysis, developed in Task 2 of the Phase 2 effort, describes how the Phase 1 materials will be used in the Phase 2 tool, and details some of the planned modifications and enhancements of the Phase 1 documentation.  Figure 1 shows the functional flow within the tool.
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Figure 1: Functional Flow within the TMC Operator Requirements and Position Descriptions Tool

1.4.1
Access to Phase 1 Material and Supplemental Material

The tool will provide access to the updated Phase 1 materials and to other supplemental materials developed during Phase 2, including an introduction to the tool, explanatory material on various topics, a glossary, and a list of acronyms.  Users will be able to browse the material in the tool interface, and will also be able to access the complete, updated text of the Phase 1 final report as a single document that is viewable independent of the tool.  A search system will be provided so that users can quickly locate specific terms in the text of the tool.  Users will be able to print any screen of the tool.

1.4.2
Interactive Dialog

The heart of the tool will be the “interactive dialog,” which implements the “step by step process for writing TMOT position descriptions” (presented in section 5 of the Guidelines for TMC Transportation Management Operations Technician Staff Development) in an interactive, electronic format.  The interactive dialog will guide users through the step by step process, prompting users to provide input where it is required and automating the process where possible.  The functionality of the interactive dialog will also go beyond the step by step process and will guide users through the development of actual position descriptions.  In addition to position descriptions, the interactive dialog will be able to generate other output products, including training programs and skills tests for TMC operators.

Two versions of the interactive dialog will be available.  One version is the full dialog, in which users characterize the TMC of interest by selecting the specific functions, composite tasks, and discrete tasks performed by the TMC of interest from a series of lists based on the tables in Appendix B of the Guidelines for TMC Transportation Management Operations Technician Staff Development.  If the TMC of interest performs functions or tasks not present in the base set, users will be able to define new functions and tasks and incorporate those into the processing performed by the interactive dialog.

After characterizing the TMC of interest, users will select their desired output products.  The list of available output products includes position requirements, position descriptions, training programs, and skills tests.  Some output products will require additional user input; the dialog will prompt users when additional input is required.  Position descriptions are the most complex output products.  The interactive dialog will guide users through the development of position descriptions, including both formatting and content.

The second version of the interactive dialog is the streamlined dialog.  The streamlined dialog will follow the same general progression as the full dialog, but will be quicker to complete and require less user input.  GTRI recognizes the need for a streamlined version of the interactive dialog that will accommodate users making minor changes to an existing TMC profile (by selecting a sample profile that closely matches the TMC of interest and modifying it as desired) or assessing a hypothetical profile similar to some familiar exemplar.
The method by which this will be accomplished is TBD, but various alternatives are being considered.  For example, one possible implementation of the streamlined dialog would ask users to specify whether the TMC of interest performs any functions or tasks from a number of groups of functions and tasks, with the groups selected in such a way that the full set of KSA requirements can be derived in the fewest possible user inputs.  In this way, users can obtain output products tailored to the TMC of interest without having to explicitly specify each function and task performed by the TMC of interest.  This is just one of several alternative designs under consideration; GTRI will conduct a user needs assessment with a representative group of users drawn from references provided by the project advisory board during the project kickoff meeting and in subsequent discussions to determine the desired features of the streamlined dialog.

1.4.3 Help System

A help system will be included as a part of the tool.  The help system will be context-sensitive; that is, the help that is presented will be tailored based on the location in the tool from which the help system was accessed.  The help system will contain two types of information:  information about the tool itself (e.g., how to use the tool), and information pertaining to the content of the tool (e.g., explanatory text elaborating on certain key concepts discussed in the text of the tool).

1.4.4
Other Key Features

GTRI will utilize a user-centered design process to determine the specifics of the tool design.  User-in-the-loop testing will be performed to ensure the user friendliness and ease of use of the software, the usefulness of the user documentation, and the value of the tool to practitioners.  The specifics of the user testing will be provided in the usability test plan, produced in Task 6.  The tool will be designed in accordance with the standards for accessibility set forth in Section 508 of the Rehabilitation Act, as amended by the Workforce Investment Act of 1998.  The tool will contain all of the standard logos, meta tags, contact information, and other identifying information required by DOT and FHWA.

2 Functional Requirements

The functional requirements documented in this section will address two broad areas of requirements:  (1) software capabilities that will be provided by the tool, and (2) user interface features, including usability and accessibility requirements, that will be provided by the tool.  The functions are identified and described in terms of a hierarchical functional breakout.  Each lowest-level function in the hierarchical breakout is described in terms of its purpose, inputs (whether from the user or other software functions), processing (including any algorithms required), outputs (whether to the user or to other software functions), and technical performance requirements.  The functional requirements documented herein are expected to evolve as the design progresses, and this document will be updated as necessary.

2.1
Core Tool Functionality

The core functionality of the Phase 2 interactive tool consists of those features and functions required for the tool to perform its stated purpose: to aid TMC managers and other personnel in the development of position requirements, position descriptions, training programs, and other related products for TMC operators.

2.1.1

Provide Access to Phase 1 Materials

The tool shall provide access to the full text of the Phase 1 final report (as modified by the Phase 2 effort) and any other relevant Phase 1 materials. (FRS Req. 1)  The Selected TMC Position Descriptions document is the only Phase 1 document besides the final report that has been slated for use in the tool.  The tool will allow users to view (browse) the Phase 1 materials within the tool interface, and will also allow users to download the complete, updated text of the Phase 1 documents in a form that can be viewed independently of the tool interface.

2.1.2

Provide Access to Supplemental Material

The tool will provide access to supplemental material (not included in the Phase 1 material) created especially for the tool.  This material will be taken from existing documentation, developed based on GTRI expertise, or obtained through additional research.

2.1.2.1

Provide Introductory Text

The tool shall provide introductory text describing the content, purpose, and intended audience of the tool. (FRS Req. 2)
2.1.2.2

Provide Explanatory Material

The tool shall provide explanatory material elaborating on various topics relevant to the tool content. (FRS Req. 3)  This material may include tutorials, background material, and other types of support material.  The amount of explanatory material provided will be limited by the scope of the Phase 2 effort.

2.1.2.3

Provide Glossary

The tool shall provide a glossary that defines all terms used in the tool materials that are deemed to be in need of definition or explanation. (FRS Req. 4)  The full glossary will be available for browsing, and certain words in the text will link directly to their definitions in the glossary.  The contents of the glossary will be determined by GTRI based on interactions with representative users.

2.1.2.4

Provide List of Acronyms

The tool shall provide a list of acronyms that defines all acronyms used in the tool materials. (FRS Req. 5)  The full list of acronyms will be available for browsing.  Certain acronyms in the text may link directly to their definitions in the list of acronyms.

2.1.3

Interactive Dialog

The tool will provide an interactive dialog for the purpose of gathering user information and providing tailored outputs to users based on the information provided.  Two versions of the interactive dialog will be available: a full version in which detailed, low-level user inputs are required, and a simpler, high-level streamlined version.

2.1.3.1

General Functions of the Interactive Dialog

The functions described in this section as “general functions of the interactive dialog” will apply throughout the interactive dialog in both its full and streamlined forms.

2.1.3.1.1
Save and Load User Inputs

The interactive dialog will require extensive input from users, particularly when users are specifying the functions and tasks performed by the TMC of interest.  It is not desirable to require users to start anew each time they use the interactive dialog.  The interactive dialog shall allow users to save all of their inputs for later use. (FRS Req. 6)  The interactive dialog shall allow users to retrieve previously saved inputs. (FRS Req. 7)  Therefore, users can save their work at any point and exit the dialog, return to the dialog at a later time, load their previous work, and resume work in the dialog from where they had previously stopped.  Users will be able to create multiple saved data files.  Users will be able to obtain portable copies of their data files in a non-proprietary, human- and machine-readable format.
2.1.3.1.2
Preserve User Inputs During Navigation

The interactive dialog shall preserve the current state of all user inputs during navigation among the various screens of the dialog. (FRS Req. 8)  If a user provides input on a particular screen of the interactive dialog, navigates to a different screen, and returns to the previous screen, the user’s inputs will maintained.  The interactive dialog will not automatically discard any user input.

2.1.3.1.3
Provide Defaults and Shortcuts

Much of the user interaction with the dialog will be in the form of selecting items from lists.  The interactive dialog shall provide a way to quickly select or deselect all items in lists. (FRS Req. 9)

The interactive dialog shall provide default values for user inputs where possible. (FRS Req. 10)  Appropriately selected default values can reduce the amount of input required from the user and make the tool easier to use.  The tool will allow users to elect, through a global setting, to use the tool with no default values provided.
The interactive dialog shall provide shortcut capabilities, so that a user can skip ahead to any point in the dialog, with defaults assumed for all steps that are omitted. (FRS Req. 11)  Therefore, if a user is satisfied with the default values that are provided, the user can simply bypass one or more dialog screens.

2.1.3.1.4
Provide Dialog Progress Indicator

The interactive dialog shall provide a display element on every screen of the dialog that indicates the position of the current screen in the overall dialog. (FRS Req. 12)  This indicator is intended to show users how much of the dialog has been completed and how much remains, so that users can monitor their progress.

2.1.3.2

Streamlined Dialog

The tool shall provide a streamlined dialog as an alternative to the full interactive dialog. (FRS Req. 13)  The design of the streamlined dialog will be developed with input from a representative set of users.  The plan is for the streamlined dialog to require less user input and be quicker to complete than the high level dialog.

2.1.3.3

Full Dialog

In the full dialog, detailed, low-level user interaction is required.  The full dialog requires more user input than the streamlined dialog, but allows users to provide a greater level of detail about the TMC of interest and allows users more control over the format and content of the output products than the streamlined dialog.

2.1.3.3.1
Collect TMC Information

In the full dialog, users are presented with a series of screens that display the base set of TMC functions and tasks developed in Phase 1.  Users characterize the TMC of interest by selecting the functions, composite tasks, and discrete tasks that the TMC of interest performs.  Users can also define new functions, composite tasks, or discrete tasks, and specify whether each selected function and task is current functionality or potential future functionality in the TMC of interest.

The purpose of collecting information about the TMC of interest is so that the interactive dialog can determine (based on the requirements matrices developed in Phase 1) the Knowledge, Skills, and Abilities (KSAs) required by the functions and tasks of the TMC, which serve as input for the various output products generated by the dialog.

2.1.3.3.1.1
Select Functions

The interactive dialog shall allow users to specify the subset of the 16 base TMC functions that the TMC of interest performs. (FRS Req. 14)

2.1.3.3.1.2
Define New Functions

The interactive dialog shall allow users to define new functions. (FRS Req. 15)  These new functions will only be available to the user who defined them.  They will be used by the interactive dialog in the same way as the base functions.

2.1.3.3.1.3
Characterize Functions as Current or Future

The interactive dialog shall allow users to characterize their selected functions as current functionality in the TMC of interest, or potential future functionality in the TMC of interest. (FRS Req. 16)  By characterizing functions as current or future functionality, users can obtain output from the dialog that is tailored to the current functions performed by the TMC and/or to the functions that the TMC is expected to perform in the future.

2.1.3.3.1.4
Prioritize Functions

The interactive dialog shall allow users to prioritize their selected functions. (FRS Req. 17)  No particular priority scheme is required; users can prioritize the functions in whatever way they desire.  The prioritization of functions determines the order in which composite tasks are displayed to the user; the composite tasks for the highest priority function are displayed first, and so on.

2.1.3.3.1.5
Select Composite Tasks

The interactive dialog shall present the composite tasks for each selected function (in order of function priority) and allow users to specify a subset of the base composite tasks that the TMC of interest performs. (FRS Req. 18)

2.1.3.3.1.6
Define New Composite Tasks

The interactive dialog shall allow users to define new composite tasks. (FRS Req. 19)  These new composite tasks will only be available to the user who defined them.  They will be used by the interactive dialog in the same way as the base composite tasks.

2.1.3.3.1.7
Characterize Composite Tasks as Current or Future

The interactive dialog shall allow users to characterize their selected composite tasks as current functionality in the TMC of interest, or potential future functionality in the TMC of interest. (FRS Req. 20)  By characterizing composite tasks as current or future functionality, users can obtain output from the dialog that is tailored to the current composite tasks performed by the TMC and/or to the composite tasks that the TMC is expected to perform in the future.

2.1.3.3.1.8
Select Discrete Tasks

The interactive dialog shall present the discrete tasks for each selected composite task and allow users to specify a subset of the base discrete tasks that the TMC of interest performs. (FRS Req. 21)  The interactive dialog will allow users to request that only discrete tasks for certain performance levels (entry level, full performance, and/or advanced) be displayed.

2.1.3.3.1.9
Define New Discrete Tasks

The interactive dialog shall allow users to define new discrete tasks. (FRS Req. 22)  These new discrete tasks will only be available to the user who defined them  They will be used by the interactive dialog in the same way as the base discrete tasks.

2.1.3.3.1.10
Characterize Discrete Tasks as Current or Future

The interactive dialog shall allow users to characterize their selected discrete tasks as current functionality in the TMC of interest, or potential future functionality in the TMC of interest. (FRS Req. 23)  By characterizing discrete tasks as current or future functionality, users can obtain output from the dialog that is tailored to the current discrete tasks performed by the TMC and/or to the discrete tasks that the TMC is expected to perform in the future.

2.1.3.3.1.11
Assign Discrete Tasks to Performance Levels

The interactive dialog shall display the performance level to which each discrete task is assigned and allow users to reassign discrete tasks to different performance levels. (FRS Req. 24)  Reassigning discrete tasks to different performance levels allows users to tailor the KSAs that are required for each performance level.

2.1.3.3.1.12
Edit User-Defined Functions and Tasks

The interactive dialog shall allow users to edit their previous user-defined functions and tasks. (FRS Req. 25)

2.1.3.3.2
Produce Output Products

After completing the characterization of the TMC of interest, users can select the output products that they desire.  Additional user input may be required for some of the output products.  The output products include position requirements, position descriptions, training programs, and skills tests.

The interactive dialog shall produce the output products in a format suitable for use outside of the tool. (FRS Req. 26)  The position description will be displayed on the screen, and may be saved in any of a number of common file formats for use outside of the tool.  The specific list of file formats has not been determined.

2.1.3.3.2.1
Display and Configure KSA List

The interactive dialog shall display the list of KSAs derived from the user’s selected functions and tasks. (FRS Req. 27)  The KSAs will be divided into separate sections by performance level.  The frequency of occurrence (number of selected tasks which require each KSA over the total number of selected tasks) will be displayed as a fraction and as a percentage.  The interactive dialog will remove redundancies from the list of KSAs as appropriate.

The interactive dialog shall allow users to configure the content of the KSA list. (FRS Req. 28)  Users may choose to display KSAs for only current functions, only future functions, or both.  Users may choose to display KSAs for any or all levels of performance.

The interactive dialog shall allow users to display the list of tasks that require each KSA. (FRS Req. 29)  Users will be able to navigate directly to each task in order to reassign the task to a different performance level.

The interactive dialog shall allow users to provide values for variables in KSAs. (FRS Req. 30)  Default values will be provided where possible.

2.1.3.3.2.2
Produce Position Requirements

The interactive dialog shall produce customized position requirements based on the user’s characterization of the TMC of interest. (FRS Req. 31)  The position requirements consist of a formatted list of Knowledge, Skills, and Abilities (KSAs), generated in accordance with the requirements matrices developed in Phase 1, based on the user’s selected functions and tasks.  Other components of position requirements generated by the interactive dialog are TBD.

2.1.3.3.2.3
Produce Position Descriptions

The interactive dialog shall produce customized position descriptions based on the functions and tasks performed by the TMC of interest or the KSAs required to perform those functions and tasks. (FRS Req. 32)  Users can select the desired type of position description (function-based or KSA-based).

The interactive dialog shall allow the selection of KSAs or functions and tasks that should be included in the position description being developed. (FRS Req. 33)
The interactive dialog shall allow the customization of the format and content of the position description being developed. (FRS Req. 34)  Users may select from a number of predefined formats or develop new formats.  Formats may include the desired sections that the position description is to contain, the order of those sections, and other factors pertaining to the style of the position description.  The interactive dialog will allow users to enter text for those sections of the position description for which no text from the dialog is available.

2.1.3.3.2.4
Produce Skills Tests

The interactive dialog shall produce lists of testable skills that could be used to generate tests for the evaluation of job candidates or employees. (FRS Req. 35)  The list of testable skills will be a subset of the set of KSAs that was generated based on the user’s characterization of the TMC of interest.

2.1.3.3.2.5
Produce Training Programs

The interactive dialog shall produce customized training programs based on the user’s set of selected functions and tasks. (FRS Req. 36)  The training programs will be derived from the model traffic management operations technician training program presented in the Guidelines for TMC Transportation Management Operations Technician Staff Development.
2.1.4

User Aids

The tool will contain user aids to assist users in using the tool and in understanding the tool content.  These user aids will include a help system, a search facility, and a tool navigation system.

2.1.4.1

Provide Help System

The tool shall provide a help system to assist users in using the tool and understanding the content of the tool. (FRS Req. 37)  The help system will be context sensitive, and will contain information both on the mechanics of using the tool and on the content of the tool.  Some of the supplemental materials discussed in section 2.1.2 may be provided through the help system.

2.1.4.2

Provide Search Facility

The tool shall provide a search facility that will allow users to enter search terms and receive search results in the form of a list of direct links to places in the tool text where the search terms were found. (FRS Req. 38)  Searches will be limited to the static text portions of the tool and will not return hits from screens within the interactive dialog that are dynamically generated.

2.1.4.3

Provide Tool Navigation System

The tool shall provide a tool navigation system that will allow users to see the overall structure of the tool content, to see where the screen they are viewing is located within the overall tool, and to navigate directly to other parts of the tool. (FRS Req. 39)  This functionality may be provided by a navigation bar that is present on every screen, by a “site map” style display that can be viewed on demand, or by some combination of these and other approaches.
2.2

General Tool Features

The general features of the Phase 2 interactive tool consist of those features and functions that are not central to the performance of the tool, but serve to increase the usefulness, usability, and accessibility of the tool for all users.

2.2.1

Accessibility

The tool shall comply with the standards for accessibility set forth in 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. (FRS Req. 40)  The tool will comply with the standards in section 1194.21 (Software applications and operating systems), 1194.22 (Web-based intranet and internet information and applications), 1194.31 (Functional performance criteria), and 1194.41 (Information, documentation, and support) of the Section 508 standards as appropriate based on the final implementation of the tool.

2.2.2

Usability

GTRI will employ a user-centered design process to ensure the usability of the tool.  User-in-the-loop testing will be used to obtain feedback about the tool from the user population, and that feedback will be used to improve the design and implementation of the tool in an iterative fashion.  A detailed usability checklist will be generated and included in the usability test plan in Task 6A.

The tool shall adhere to established human factors principles of good user interface design. (FRS Req. 41)  For instance, the tool will validate user inputs for range and format as soon as possible after entry, and the tool will provide clear error messages to the user when necessary.

2.2.3

Logos

The tool shall contain all of the standard logos, meta tags, contact information, and other such material required by DOT and FHWA. (FRS Req. 42)

2.2.4

Printing

The tool shall allow printing of any information display provided to the user by the tool. (FRS Req. 43)

Appendix A
Functional Requirement Details

Table A-1: Details of FRS Requirement 1

	Requirement
	The tool shall provide access to the full text of the Phase 1 final report (as modified by the Phase 2 effort) and any other relevant Phase 1 materials. (FRS Req. 1)

	Purpose
	To allow users to view the material on which the tool is based, so that they have a better understanding of the history, capabilities, and limitations of the tool

	Input
	Text of the Phase 1 materials as modified by the Phase 2 effort (content changes as well as formatting changes for the tool display)

	Process
	N/A

	System Interface
	Text display within the framework of the overall tool interface

	Output
	N/A


Table A-2: Details of FRS Requirement 2

	Requirement
	The tool shall provide introductory text describing the content, purpose, and intended audience of the tool. (FRS Req. 2)

	Purpose
	To provide an introduction and orientation to new users of the tool

	Input
	Text of the introductory material

	Process
	N/A

	System Interface
	Text display within the framework of the overall tool interface

	Output
	N/A


Table A-3: Details of FRS Requirement 3

	Requirement
	The tool shall provide explanatory material elaborating on various topics relevant to the tool content. (FRS Req. 3)

	Purpose
	To expand on specific topics that are not discussed in depth in the existing Phase 1 materials, so that users can gain a deeper understanding of position descriptions and related topics

	Input
	Text of the explanatory material

	Process
	N/A

	System Interface
	Text display within the framework of the overall tool interface

	Output
	N/A


Table A-4: Details of FRS Requirement 4

	Requirement
	The tool shall provide a glossary that defines all terms used in the tool materials that are deemed to be in need of definition or explanation. (FRS Req. 4)

	Purpose
	To define terms used in the tool that may be unfamiliar to users

	Input
	Text of the glossary (terms and definitions)

	Process
	N/A

	System Interface
	Text display within the framework of the overall tool interface

	Output
	N/A


Table A-5: Details of FRS Requirement 5

	Requirement
	The tool shall provide a list of acronyms that defines all acronyms used in the tool materials. (FRS Req. 5)

	Purpose
	To define all of the acronyms used in the tool

	Input
	Text of the list of acronyms (acronyms and their meanings)

	Process
	N/A

	System Interface
	Text display within the framework of the overall tool interface

	Output
	N/A


Table A-6: Details of FRS Requirement 6

	Requirement
	The interactive dialog shall allow users to save all of their inputs for later use. (FRS Req. 6)

	Purpose
	To allow users to save their work and return to it at a later time.  For instance, a user may not have completed the dialog and may wish to complete it at a later time, or a user may have characterized the TMC of interest in great detail and may wish to be able to reuse the TMC characterization to generate additional output products at a later time.

	Input
	The set of all user inputs to be saved

	Process
	Package the user inputs into whatever save format is decided upon in the design process

	System Interface
	A separate screen or a popup dialog that will allow users to specify any parameters (e.g., file name) required by the save operation

	Output
	A save file of some sort that contains user inputs in a format readable by the tool


Table A-7: Details of FRS Requirement 7

	Requirement
	The interactive dialog shall allow users to retrieve previously saved inputs. (FRS Req. 7)

	Purpose
	To allow users to load their inputs from previous dialog session.

	Input
	A previous save file created by the tool

	Process
	Read the contents of the save file and restore the interactive dialog to the state it was in when the file was saved.

	System Interface
	A separate screen or popup dialog that will allow users to select the save file to be loaded by the tool

	Output
	The interactive dialog will be restored to the state it was in when the selected file was saved


Table A-8: Details of FRS Requirement 8

	Requirement
	The interactive dialog shall preserve the current state of all user inputs during navigation among the various screens of the dialog. (FRS Req. 8)

	Purpose
	To allow users to freely navigate among dialog screens without having the dialog discard any previous inputs

	Input
	The set of user inputs to be preserved during navigation

	Process
	Whenever a user returns to a dialog screen in which user inputs were previously made, the screen should be automatically populated with those user inputs

	System Interface
	N/A

	Output
	Tool interface screens populated with previous user inputs


Table A-9: Details of FRS Requirement 9

	Requirement
	The interactive dialog shall provide a way to quickly select or deselect all items in lists. (FRS Req. 9)

	Purpose
	To reduce the number of keystrokes or mouse clicks required from the user by allowing the user to select or deselect all items in a list with a single action

	Input
	Set of elements whose selection state is to be set

	Process
	Upon selection of the “select all” or “deselect all” interface element for a particular list, toggle all of the selection elements for the items in the list to the specified state

	System Interface
	Some mechanism, perhaps a “select all/deselect” all interface element, that appears in conjunction with lists of selectable items

	Output
	N/A


Table A-10: Details of FRS Requirement 10

	Requirement
	The interactive dialog shall provide default values for user inputs where possible. (FRS Req. 10)

	Purpose
	To reduce the amount of data entry required from the user by providing default values where possible and appropriate

	Input
	Set of default values for the user input interface elements on each screen

	Process
	When a screen is loaded, populate the user input interface elements with default values unless user-provided values are available

	System Interface
	User interface elements that accept user input will be automatically populated with default values (where available) when a screen is displayed, unless the user has previously modified the data for that screen

	Output
	N/A


Table A-11: Details of FRS Requirement 11

	Requirement
	The interactive dialog shall provide shortcut capabilities, so that a user can skip ahead to any point in the dialog, with defaults assumed for all steps that are omitted. (FRS Req. 11)

	Purpose
	To reduce the amount of data entry required from the user by allowing the user to skip steps in the dialog that may be unnecessary for the task at hand

	Input
	N/A

	Process
	N/A

	System Interface
	Some mechanism, perhaps related to the navigation system, by which users can skip ahead in the dialog

	Output
	N/A


Table A-12: Details of FRS Requirement 12

	Requirement
	The interactive dialog shall provide a display element on every screen of the dialog that indicates the position of the current screen in the overall dialog. (FRS Req. 12)

	Purpose
	To allow users to track their progress in the dialog – to see how much of the dialog has been completed and how much remains incomplete

	Input
	Information on where the user is at in the overall dialog

	Process
	Calculate how much of the required dialog work has been completed by the user

	System Interface
	Some graphical and/or textual display element common to all screens in the dialog that indicates the progress of the user

	Output
	Estimate of the amount of the dialog that has been completed and that has yet to be completed


Table A-13: Details of FRS Requirement 13

	Requirement
	The tool shall provide a streamlined dialog as an alternative to the full interactive dialog. (FRS Req. 13)

	Purpose
	To provide an alternative dialog style to users whose purpose in using the tool does not require them to complete the full, detailed dialog

	Input
	TBD

	Process
	TBD

	System Interface
	TBD

	Output
	TBD


Table A-14: Details of FRS Requirement 14

	Requirement
	The interactive dialog shall allow users to specify the subset of the 16 base TMC functions that the TMC of interest performs. (FRS Req. 14)

	Purpose
	To obtain the list of top level functions that are performed by the TMC of interest, which will drive the content of subsequent dialog screens

	Input
	List of 16 base TMC functions from the Phase 1 final report; user selections of functions performed by the TMC of interest

	Process
	N/A

	System Interface
	A list of functions and some method by which they can be selected

	Output
	The subset of the base functions selected by the user


Table A-15: Details of FRS Requirement 15

	Requirement
	The interactive dialog shall allow users to define new functions. (FRS Req. 15)

	Purpose
	To allow users to input TMC functions that are not contained in the list of 16 base functions

	Input
	User input of details of new functions

	Process
	Validate user input

	System Interface
	A screen or series of screens through which users can input the details of new TMC functions

	Output
	User-defined functions added to the list of functions from which the user may select


Table A-16: Details of FRS Requirement 16

	Requirement
	The interactive dialog shall allow users to characterize their selected functions as current functionality in the TMC of interest, or potential future functionality in the TMC of interest. (FRS Req. 16)

	Purpose
	To allow users to characterize functions as current or future functionality in order to assess the impact the addition of more functions to the TMC will have on position requirements, training, and so forth

	Input
	List of selected functions; user input denoting selected functions as current functionality or future functionality

	Process
	N/A

	System Interface
	Some method by which functions can be designated as current or future

	Output
	The subset of functions selected by the user, with each function designated as current or future


Table A-17: Details of FRS Requirement 17

	Requirement
	The interactive dialog shall allow users to prioritize their selected functions. (FRS Req. 17)

	Purpose
	To allow users to sort their selected functions in priority order; the specified priority will determine the order in which the functions’ tasks are presented on subsequent screens

	Input
	List of selected functions; user priority inputs

	Process
	Validate user input

	System Interface
	Some method by which functions can be assigned priorities

	Output
	Prioritized list of functions


Table A-18: Details of FRS Requirement 18

	Requirement
	The interactive dialog shall present the composite tasks for each selected function (in order of function priority) and allow users to specify a subset of the base composite tasks that the TMC of interest performs. (FRS Req. 18)

	Purpose
	To obtain the list of composite tasks that are performed by the TMC of interest, which will drive the content of subsequent dialog screens

	Input
	Prioritized list of functions; list of base composite tasks from the Phase 1 final report; user selections of composite tasks performed by the TMC of interest

	Process
	Based on the prioritized list of functions, display the composite tasks (grouped by function) in order of function priority

	System Interface
	A list of composite tasks and some method by which they can be selected

	Output
	The subset of the composite tasks selected by the user


Table A-19: Details of FRS Requirement 19

	Requirement
	The interactive dialog shall allow users to define new composite tasks. (FRS Req. 19)

	Purpose
	To allow users to input new composite tasks for base or user-defined functions

	Input
	User input of details of new composite tasks

	Process
	Validate user input

	System Interface
	A screen or series of screens through which users can input the details of new composite tasks

	Output
	User-defined composite tasks added to the list of composite tasks from which the user may select


Table A-20: Details of FRS Requirement 20

	Requirement
	The interactive dialog shall allow users to characterize their selected composite tasks as current functionality in the TMC of interest, or potential future functionality in the TMC of interest. (FRS Req. 20)

	Purpose
	To allow users to characterize composite tasks as current or future functionality in order to assess the impact the addition of more composite tasks to the TMC will have on position requirements, training, and so forth

	Input
	List of selected composite tasks; user input denoting selected composite tasks as current functionality or future functionality

	Process
	N/A

	System Interface
	Some method by which composite tasks can be designated as current or future

	Output
	The subset of composite tasks selected by the user, with each composite task designated as current or future


Table A-21: Details of FRS Requirement 21

	Requirement
	The interactive dialog shall present the discrete tasks for each selected composite task and allow users to specify a subset of the base discrete tasks that the TMC of interest performs. (FRS Req. 21)

	Purpose
	To obtain the list of discrete tasks that are performed by the TMC of interest, which will drive the content of subsequent dialog screens

	Input
	Prioritized list of functions; list of selected composite tasks; list of base discrete tasks from the Phase 1 final report; user selections of discrete tasks performed by the TMC of interest

	Process
	Based on the prioritized list of functions and the list of selected composite tasks, display the discrete tasks (grouped by function and composite task) in order of function priority

	System Interface
	A list of discrete tasks and some method by which they can be selected

	Output
	The subset of the discrete tasks selected by the user


Table A-22: Details of FRS Requirement 22

	Requirement
	The interactive dialog shall allow users to define new discrete tasks. (FRS Req. 22)

	Purpose
	To allow users to input new discrete tasks for base or user-defined composite tasks

	Input
	User input of details of new discrete tasks

	Process
	Validate user input

	System Interface
	A screen or series of screens through which users can input the details of new discrete tasks

	Output
	User-defined discrete tasks added to the list of discrete tasks from which the user may select


Table A-23: Details of FRS Requirement 23

	Requirement
	The interactive dialog shall allow users to characterize their selected discrete tasks as current functionality in the TMC of interest, or potential future functionality in the TMC of interest. (FRS Req. 23)

	Purpose
	To allow users to characterize discrete tasks as current or future functionality in order to assess the impact the addition of more discrete tasks to the TMC will have on position requirements, training, and so forth

	Input
	List of selected discrete tasks; user input denoting selected discrete tasks as current functionality or future functionality

	Process
	N/A

	System Interface
	Some method by which discrete tasks can be designated as current or future

	Output
	The subset of discrete tasks selected by the user, with each discrete task designated as current or future


Table A-24: Details of FRS Requirement 24

	Requirement
	The interactive dialog shall display the performance level to which each discrete task is assigned and allow users to reassign discrete tasks to different performance levels. (FRS Req. 24)

	Purpose
	To allow users to specify the tasks performed at each performance level in order to fine tune the KSAs required at each performance level

	Input
	List of selected discrete tasks; default assignment of discrete tasks to performance levels; user input to reassign discrete tasks to different performance levels

	Process
	N/A

	System Interface
	Some display of the current performance level of each discrete task  and some method by which the assigned performance level for each discrete task can be changed

	Output
	The assigned performance level for each discrete task


Table A-25: Details of FRS Requirement 25

	Requirement
	The interactive dialog shall allow users to edit their previous user-defined functions and tasks. (FRS Req. 25)

	Purpose
	To allow users to make changes to functions and tasks that they previously defined

	Input
	Previous user-defined functions and tasks; user inputs modifying the functions and tasks

	Process
	Validate user input

	System Interface
	A screen or series of screens through which users can modify the details of previously user-defined functions and tasks

	Output
	Modified user-defined functions and tasks


Table A-26: Details of FRS Requirement 26

	Requirement
	The interactive dialog shall produce the output products in a format suitable for use outside of the tool. (FRS Req. 26)

	Purpose
	To provide output products in a format in which they can be used outside of the tool environment (published, posted, etc.)

	Input
	Output products created by the dialog; user selection of desired output file format

	Process
	Convert the output products produced by the dialoginto the selected output file format

	System Interface
	Some method by which users can select their desired output file format from the available options

	Output
	Output file of the format selected by the user


Table A-27: Details of FRS Requirement 27

	Requirement
	The interactive dialog shall display the list of KSAs derived from the user’s selected functions and tasks. (FRS Req. 27)

	Purpose
	To display the KSAs required for operators in the TMC of interest, as determined by the dialog based on user inputs

	Input
	TMC characterization (functions and tasks) from user; list of KSAs from the Phase 1 final report

	Process
	Use the TMC characterization information gathered from the user to extract the list of required KSAs, calculate the frequency of occurrence of each KSA, and eliminate redundancies in the KSA list

	System Interface
	A screen displaying the list of required KSAs

	Output
	List of required KSAs, including the frequency of occurrence of each KSA, the tasks that require each KSA, the performance level of each KSA, and the time frame (current, future, or both) in which the KSA is required


Table A-28: Details of FRS Requirement 28

	Requirement
	The interactive dialog shall allow users to configure the content of the KSA list. (FRS Req. 28)

	Purpose
	To allow users to configure the display of required KSAs in the way that best meets their needs

	Input
	List of required KSAs; user input of the desired configuration of the KSA list

	Process
	Filter and format the KSA list according to user selections

	System Interface
	Some method by which users can specify the desired content of the KSA list, and a screen displaying the list of KSAs in the specified configuration

	Output
	List of required KSAs, filtered and formatted according to user specifications


Table A-29: Details of FRS Requirement 29

	Requirement
	The interactive dialog shall allow users to display the list of tasks that require each KSA. (FRS Req. 29)

	Purpose
	To allow users to see how many tasks, and which particular tasks, led to the inclusion of each KSA in the list of required KSAs; users can use this information to fine tune the assignment of tasks to performance levels

	Input
	List of required KSAs; user input specifying for which KSAs tasks should be displayed

	Process
	Based on user selection, display the list of tasks that require selected KSAs

	System Interface
	Some method by which users can specify the KSAs for which they wish to see the associated tasks, and a screen displaying the list of KSAs and associated tasks

	Output
	List of tasks that require the particular KSAs specified by the user


Table A-30: Details of FRS Requirement 30

	Requirement
	The interactive dialog shall allow users to provide values for variables in KSAs. (FRS Req. 30)

	Purpose
	To allow users to customize KSAs to the specific needs of the TMC of interest

	Input
	List of required KSAs; default values for variables in KSAs; user input of values for variables in KSAs

	Process
	Validate user input

	System Interface
	A screen showing the list of required KSAs, with default values filled in for variables where possible; some mechanism by which users can specify values for variables

	Output
	List of required KSAs, including user-specified values for variables


Table A-31: Details of FRS Requirement 31

	Requirement
	The interactive dialog shall produce customized position requirements based on the user’s characterization of the TMC of interest. (FRS Req. 31)

	Purpose
	To use the TMC characterization information provided by the user to generate a list of position requirements that can be used for personnel purposes

	Input
	List of required KSAs; other inputs TBD

	Process
	TBD

	System Interface
	A screen showing the customized position requirements; other interface elements TBD

	Output
	Customized position description text


Table A-32: Details of FRS Requirement 32

	Requirement
	The interactive dialog shall produce customized position descriptions based on the functions and tasks performed by the TMC of interest or the KSAs required to perform those functions and tasks. (FRS Req. 32)

	Purpose
	To use the TMC characterization information provided by the user to generate position descriptions that can be used for personnel purposes

	Input
	TMC characterization information; list of required KSAs; other user inputs

	Process
	Assemble the various position description inputs into a position description

	System Interface
	A screen showing the customized position description; other interface elements TBD

	Output
	Customized position description text


Table A-33: Details of FRS Requirement 33

	Requirement
	The interactive dialog shall allow the selection of KSAs or functions and tasks that should be included in the position description being developed. (FRS Req. 33)

	Purpose
	To allow users to specify a subset of previously selected functions or tasks, or the previously generated KSA list, to be included in a position description

	Input
	TMC characterization information; list of required KSAs; user inputs to select functions, tasks, or KSAs

	Process
	Include the functions, tasks, or KSAs selected by the user in the text of the position description being developed

	System Interface
	A screen or screens showing the functions, tasks, or KSAs from which the user may select; some method by which users may select functions, tasks, or KSAs 

	Output
	Set of functions, tasks, or KSAs to be included in the position description


Table A-34: Details of FRS Requirement 34

	Requirement
	The interactive dialog shall allow the customization of the format and content of the position description being developed. (FRS Req. 34)

	Purpose
	To allow users to customize the format of and provide custom content for position descriptions

	Input
	Set of functions, tasks, or KSAs to be included in the position description; user inputs regarding the format of the position description; user input of content for the position description

	Process
	N/A

	System Interface
	A screen or screens through which users can specify the desired format of position descriptions and provide additional content for inclusion in position descriptions

	Output
	Position description text


Table A-35: Details of FRS Requirement 35

	Requirement
	The interactive dialog shall produce lists of testable skills that could be used to generate tests for the evaluation of job candidates or employees. (FRS Req. 35)

	Purpose
	To allow users to generate lists of testable skills from the list of required KSAs, which could then be used to generate skills tests for use in hiring and promotion decisions

	Input
	List of required KSAs; list of testable skills

	Process
	Compare the list of KSAs for the TMC of interest to the list of testable skills, and extract the list of testable skills for the TMC of interest

	System Interface
	A screen displaying the list of testable skills for the TMC of interest

	Output
	A list of testable skills customized for the TMC of interest


Table A-36: Details of FRS Requirement 36

	Requirement
	The interactive dialog shall produce customized training programs based on the user’s set of selected functions and tasks. (FRS Req. 36)

	Purpose
	To allow users to generate training programs based on the set of functions and tasks performed by the TMC of interest

	Input
	TMC characterization information; training program information from the Phase 1 final report

	Process
	Based on the TMC characterization information, extract the relevant portions of the training program information

	System Interface
	A screen displaying the customized training program for the TMC of interest

	Output
	A training program customized for the TMC of interest


Table A-37: Details of FRS Requirement 37

	Requirement
	The tool shall provide a help system to assist users in using the tool and understanding the content of the tool. (FRS Req. 37)

	Purpose
	To provide information to users to assist them in understanding how to use the tool and to help them gain a deeper understanding of the concepts discussed in the tool

	Input
	Full text of the help system

	Process
	Based on the context in which help requests are received, customize the help information that is presented

	System Interface
	A screen or screens in which help information is presented to users and through which users can view help on additional topics

	Output
	Help system text appropriate to user needs


Table A-38: Details of FRS Requirement 38

	Requirement
	The tool shall provide a search facility that will allow users to enter search terms and receive search results in the form of a list of direct links to places in the tool text where the search terms were found. (FRS Req. 38)

	Purpose
	To allow users to locate occurrences of specific terms in the text of the tool and quickly navigate to the place where those terms appear

	Input
	User search terms; site index

	Process
	Site index is searched for the terms specified by the user

	System Interface
	A screen through which users can specify their search terms and view search results

	Output
	A list of search results


Table A-39: Details of FRS Requirement 39

	Requirement
	The tool shall provide a tool navigation system that will allow users to see the overall structure of the tool content, to see where the screen they are viewing is located within the overall tool, and to navigate directly to other parts of the tool. (FRS Req. 39)

	Purpose
	To allow users to quickly and easily see an overview of the tool structure and navigate to any part of the tool

	Input
	A representation of the structure of the tool

	Process
	N/A

	System Interface
	TBD; may take the form of a site map style display, and/or a navigation bar common to all screens in the tool

	Output
	N/A


Table A-40: Details of FRS Requirement 40

	Requirement
	The tool shall comply with the standards for accessibility set forth in 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. (FRS Req. 40)

	Purpose
	To ensure that the tool is accessible to people with disabilities

	Input
	N/A

	Process
	N/A

	System Interface
	N/A

	Output
	N/A


Table A-41: Details of FRS Requirement 41

	Requirement
	The tool shall adhere to established human factors principles of good user interface design. (FRS Req. 41)

	Purpose
	To ensure that the tool can be used effectively by its intended audience 

	Input
	N/A

	Process
	N/A

	System Interface
	N/A

	Output
	N/A


Table A-42: Details of FRS Requirement 42

	Requirement
	The tool shall contain all of the standard logos, meta tags, contact information, and other such material required by DOT and FHWA. (FRS Req. 42)

	Purpose
	To identify the source of the tool in accordance with DOT and FHWA standards

	Input
	N/A

	Process
	N/A

	System Interface
	N/A

	Output
	N/A


Table A-43: Details of FRS Requirement 43

	Requirement
	The tool shall allow printing of any information display provided to the user by the tool. (FRS Req. 43)

	Purpose
	To allow users to obtain hard copies of any information displayed in the tool

	Input
	N/A

	Process
	N/A

	System Interface
	N/A

	Output
	N/A
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