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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 Center (TMC) 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 that show the relationships between 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 was to use the materials from the Phase 1 effort, supplemented as necessary, to develop an interactive software tool to facilitate the above objectives.  This document details the activities and results of the software testing of the TMCOps tool.
The following requirements in the statement of work are applicable to the present document:

“At the conclusion of the [software testing], GTRI shall provide a report along with a checklist to summarize the testing results.  The report should summarize tests performed, problems encountered and possible causes, resolutions to the problems, and a complete testing result.  The checklist that accompanies the report shall indicate components, features and functions tested and the results of such tests in terms of pass or fail.”

1.3 Reference Documents

· TMC Operator Requirements and Position Descriptions, Phase 2: Statement of Work, March 23, 2004.

· Phase 2 Interactive Tool Functional Requirements – Final Report, July 2005.

· TMC Operator Requirements and Position Descriptions Phase 2 Interactive Tool Software Architecture and Requirements – Final Report, July 2005.

· TMC Operator Requirements and Position Descriptions Phase 2 Interactive Tool Software Test Plan – Final Report, January 2005.

2
Software Test Report

Software testing was carried out in accordance with the software test plan documented in TMC Operator Requirements and Position Descriptions Phase 2 Interactive Tool Software Test Plan.  The first step in developing the software test plan was to review DI-IPSC-81438, the Department of Defense Data Item Description for software test plans.  The Department of Defense document defines the structure and general content requirements for software test plans, and the use of this document format is consistent with GTRI’s standard Engineering Processes and Procedures Manual (EPPM).  The specific categories of tests to be included in the software test plan (i.e., developmental, qualification, and acceptance tests) were derived from the statement of work.

2.1
Software Test Environment
The following sections summarize the software test environment; for complete details, see the TMC Operator Requirements and Position Descriptions Phase 2 Interactive Tool Software Test Plan.
The author of the software test plan worked with the software development team to develop the software test environment to be used for software testing, including hardware and software requirements, participating organizations and their roles, and personnel to perform the testing.  All developmental and usability qualification tests were conducted in the human factors laboratory, located within ELSYS at GTRI.

Since the TMCOps tool is a web-based tool, testing the tool requires two distinct types of platforms.  One type of platform is the server, to host the web server software.  The other type of platform is the client, on which various web browsers can be executed.  The following sections describe the software and hardware items required for these two platforms.

2.1.1
Software Items

The following software items were identified as necessary for software testing.  These items were furnished by GTRI.

· Web Server:  The TMCOps tool is a web-based tool, in which all tool components are hosted on a server, which delivers the tool to clients upon request.  The following software was required on the server:
· Operating System:  Microsoft Windows XP, Service Pack 2.

· Support Software:

· Web Server Software:  Apache 1.3 Web Server.
· Scripting Support:  PHP Hypertext Processor (PHP), Version 4.
· Database Server:  MySQL Database Server 3.23.
· TMCOps Software:  The software comprising the TMCOps tool must be co-located with the web server.  This includes all custom software items, such as the Hypertext Markup Language (HTML) files, PHP script files, and Adobe Portable Document Format (PDF) source documents.

· Web Browser:  The TMCOps tool was tested with a variety of client platforms to verify consistent operation on these platforms.  Table 1 describes the client configurations that were tested.

Table 1. Browser Platforms for Testing

	Operating System
	Web Browser

	Windows 2000 and XP
	Internet Explorer 6.0

	
	Netscape 7.1

	Linux Red Hat 9
	Mozilla 1.7


2.1.2
Hardware Items

Three modern X86-based computer systems were needed to complete the testing of the TMCOps tool.  One system was configured as the web server, while the other two were configured as the Windows and Linux client machines.  The Windows client machine contained both the Internet Explorer and Netscape web browsers, so the testing of both of these browsers occurred on the same machine.  (In actuality, the software was tested on multiple Windows machines, some running Windows 2000 and some running Windows XP.)
2.1.3
Personnel

The software development team conducted all internal developmental functional and integration tests.  The software developer performed initial (unit) testing while developing portions of the tool.  Once the developer was satisfied with the functionality, the software task leader (along with other project personnel) performed the test.

The usability qualification test was conducted by a member of the project team who was responsible for designing and managing the usability testing and was not directly involved in the software development.

2.2
Software Test Events
A total of nine software test events were developed.  Table 2 provides more information about the specific tests that were developed.

The details of the execution of the various tests and the results of the tests are presented in the following sections.
Table 2: Test Events for the Software Tool

	Test/Event
	Type of Test
	Result
	Comments

	Test01 – Database Design
	Functional (Developmental)
	Pass
	Internal test

	Test02 – Interactive Dialog
	Integration (Developmental)
	Pass
	Internal test

	Test03 – Search System
	Integration (Developmental)
	Pass
	Internal test

	Test04 – Help System
	Functional (Developmental)
	Pass
	Internal test

	Test05 – Advanced Features
	Integration (Developmental)
	Pass
	Internal test

	Test06 – Tool Outputs
	Integration (Developmental)
	Pass
	Internal test

	Test07 – Data Content
	Functional
	Pass
	Internal management review

	Test08 – Usability Qualification Testing
	Acceptance
	Pass
	Internal test serving as dry run for usability testing

	Test09 – Acceptance Test
	Acceptance
	N/A
	Formal acceptance test with FHWA observation or participation


The software functional and integration tests (Test01 through Test07) were performed during the development of the software tool, as various milestones were reached.  Results from these tests that required corrective action were entered into a bug tracking log, and the specific items were retested after the problems were corrected.  The usability qualification test (Test08) was performed near the end of the development process, and results requiring corrective action were again entered into the bug tracking log, corrected, and retested.  The system acceptance test (Test09) has not been formally carried out.  If the customer takes delivery of the software, the customer can execute Test09 to ensure that the tool satisfies all of the stated functional requirements.
2.2.1
Test 01 – Database Design

The objective of Test01 was to verify the ability of the database to manage the required relationships between data items, and to verify the accuracy of the results returned by specific database queries.  Initial testing of the database was performed on the MySQL command line, issuing SQL commands directly and reviewing the results.  The first step in testing was to verify that all of the data (functions, composite tasks, discrete tasks, KSAs, etc.) was properly loaded into the database by verifying that the number of each type of item in the respective database tables matched the known original quantity of each item type.  The next step was to issue specific queries for which the correct results were known, and compare the results returned from the database with the known correct result sets.

Subsequent testing was performed using the software tool itself.  Specific test queries were constructed by making selections on the form pages of the interactive dialog, and the results of the queries were viewed on subsequent dynamically created pages within the tool.  No problems with the actual database design were discovered, although some problems in the data itself (duplicate entries, missing relationships) were discovered and corrected.

2.2.2
Test 02 – Interactive Dialog Operation

The objective of Test02 was to verify the basic operation of the interactive dialog, which involves the dynamic generation of HTML pages based on items selected by users on previous pages.  Testing of the interactive dialog was inherently intertwined with testing of the database as described above.  The contents of various dialog pages that were dynamically created were reviewed for correctness and for appearance and formatting.  A problem where results from a repeated database query were not being returned in a consistent order was identified.  The problem resulted because no specific ordering directive was being issued in the database queries issued by the software tool, and the problem was corrected.

2.2.3
Test 03 – Search Utility

The objective of Test03 was to verify the ability of the search utility to assist users in finding information in the tool.  The test was performed by issuing certain search queries with known results using the search utility, and verifying the list of hits returned by the search utility.  In general, the search utility performed very well.  One problem was discovered – in some cases, multiple hits on the same item were being reported by the search utility.  After some investigation, it was discovered that the problem was caused by case sensitivity in the back-end search indexing program.  All directory names in the site structure were modified to be lower case and all links were modified accordingly, the site was reindexed, and the problem was resolved.

Feedback from testing of the search utility led to some changes in the formatting of search results.  Search scores were removed from search hits, and code was added to prevent indexing of content that appears on every page, such as the left navigation bar.

2.2.4
Test 04 – Help System

The objective of Test04 was to verify the operation of the help system and evaluate the content provided by the help system.  The majority of the help system content was generated by the software lead and was subsequently reviewed and edited by other members of the project team.  The context sensitive nature of the help system was first assessed by reviewing a list showing the mapping of pages in the tool to help pages to ensure that the appropriate help page was associated with each tool page.  Help was then requested from each page in the software tool to ensure that the proper help page was loaded by the software implementing the context sensitivity system.  No problems with the help system functionality were identified.

2.2.5
Test 05 – Advanced Features of the Interactive Dialog

The objective of Test05 was to verify the advanced features of the interactive dialog.  The advanced features include the ability to add new functions, tasks, and KSAs, the ability of the tool to preserve user inputs during navigation among tool pages, the ability to save and load “profiles” containing user data, the functionality of the streamlined dialog, and other features.

The ability for users to add new functions, tasks, and KSAs to the database was achieved and verified fairly early in the development process.  However, as the various pages providing this functionality were reviewed by members of the project team that were not part of the project team, several deficiencies in the user interfaces supporting the addition of new items were identified.  The design was subsequently revised, retested, and found to be satisfactory.

The ability of the tool to preserve user inputs during navigation among tool pages was tested by having users make selections and enter data and navigate through the tool in various ways.  As a result of some very early testing of this feature, the handling of form data submissions was modified to avoid some odd behavior the previous system was creating in the browser.  In the final implementation, as long as the user navigates using navigation controls provided by the software tool as opposed to the browser’s Back and Forward buttons (except in certain instances that were explicitly addressed), user inputs are preserved as expected.  The various site navigation aids, including the interactive dialog progress indicator, were also evaluated during this phase of testing.

The ability to save and load “profiles” containing user data actually encompasses several areas of functionality, including creating user accounts, logging in and out of the tool, and saving and loading user data to the database.  This functionality was tested by having users exercise saving and loading profiles in all of the various states the tool can be in (not logged in, logged in but no profile loaded, logged in with profile loaded, etc.).  The majority of the potential problems with this functionality were worked out during the design phase, so no major bugs were discovered during testing.  Some minor changes, including modifying page content and help content to provide additional information about opening profiles rather than providing a warning message that could potentially be a nuisance, were made based on the results of the testing.  The capability of the tool to provide default data in the interactive dialog, a capability which is based on the profile functionality, was also evaluated during this phase of testing.

The functionality of the streamlined dialog was tested by first proceeding through the full dialog, making certain specific selections, and obtaining the resulting KSA list.  Then the tester proceeded through the streamlined dialog making equivalent selections, and verified that the KSA list generated by the streamlined dialog matched the KSA list generated by the full dialog.  The functionality of the streamlined dialog, which was the last part of the software tool to be implemented, was largely based on code that had already been written and tested in other parts of the tool.  Therefore, much of the testing of the streamlined dialog was geared toward fine tuning the design of the streamlined dialog rather than toward verifying the functionality of the streamlined dialog.  Inputs from user testing were used to adjust the number of items appearing on each page of the streamlined dialog to attain an acceptable compromise between a highly streamlined dialog spread over many pages and a slightly streamlined dialog spread over only a few pages.

2.2.6
Test 06 – Tool Outputs

The objective of Test06 was to verify the format and content of the output products generated by the interactive dialog and the process by which those output products are created.  This testing was relatively straightforward – some KSAs were selected from the KSA list page, and an example of each type of output product was created and reviewed.  Very little testing was required for the list of testable skills and training program outputs, since no additional user input was required to create those outputs.  The format and content of those two output products was reviewed and approved.

Additional testing was required for the position description output product, because the user must provide additional input on two intermediate pages before the final output product can be produced.  Some input from testing resulted in a change to the “Define Position Description Outline” page – the page was modified so that all position description sections default to the “included” list rather than the “excluded” list.  The “Input Position Description Content” page and the format and content of the final position description output product were reviewed and approved.

2.2.7
Test 07 – Data Content Verification

The objective of Test07 was to verify that the content of the software tool meets the stated requirements for the tool content.  The specific items reviewed included the TMC Operator Requirements and Position Descriptions document, the Selected TMC Position Descriptions document, the page content and tutorial material, the glossary, and the list of acronyms.

2.2.8.
Test 08 – Usability Qualification Testing

The objective of Test08 was to verify that the software tool was ready to undergo usability testing.  Usability qualification testing consisted of three activities:  performing a check of accessibility as per Section 508 guidelines, completing a preliminary checklist evaluation, and completing a preliminary run-through of the evaluation scenarios.  The Section 508 guidelines were primarily evaluated using the software tools InFocus and aDesigner, which are commercial products used to evaluate the accessibility of Web pages.  The results of the Section 508 evaluations indicated that the software team did an excellent job of implementing the necessary measures to ensure accessibility; the few issues that were uncovered by the evaluation tools were corrected by the software team.

The purpose of usability qualification testing was not to ensure that all of the guidelines were being met, but rather that the majority of the guidelines were being met and that users would not be prevented from completing the usability evaluation scenarios because of guidelines that were not met.  As the preliminary checklist evaluation and accessibility check were being completed, issues were brought to the attention of the software team as they were discovered.  All identified issues were either corrected or identified as unable to be corrected in the design as implemented.  The issues that were not corrected and any issues identified after the preliminary checklist evaluation are summarized in the TMC Operator Requirements and Position Descriptions Phase 2 Interactive Tool Usability Test Report.

The purpose of the preliminary run-through of the evaluation scenarios was to validate the accuracy of the steps provided, including the wording of button, link, and page names.  This run-through also served to verify that the tool was behaving as expected, and that all of the components to be evaluated could be accessed.  During this part of the qualification testing, there were issues (e.g., broken links and improper generation of subsequent pages of the interactive dialog) that were identified and corrected.  A few iterations of the scenario run-through were required before the tool was deemed satisfactory for final usability testing.

The portion of the checklist evaluation that pertains to verification of functional requirements and software requirements, with the results of the checklist evaluation for those items, appears in Appendix A.  The full checklist appears in the TMC Operator Requirements and Position Descriptions Phase 2 Interactive Tool Usability Test Report.
2.2.9
Test 09 – System Acceptance Test

The objective of Test09 is to verify that all functional requirements are met by the software tool and that the software tool is acceptable to the customer.  The system acceptance test is made up of a series of individual test events.  Table 3 describes the test events for Test09.

Table 3: Test Events for the System Acceptance Test

	Test Event
	Emphasis

	1
	Basic Operation
	General features of the tool, including printing and basic browsing and navigation capability.

	2
	Materials
	Exact content of the data presented in the tool, including specific documents, supporting material, help system, etc.

	3
	Help System
	Functionality of the help system.

	4
	Search Utility
	Functionality of the search utility.

	5
	Navigation
	Navigation within the tool, including advanced navigation features and the ability to maintain data entry when navigating.

	6
	Interactive Dialog
	A detailed review of the interactive dialog including

· Examination of specific content provided based on user entries

· Ability to add new functions, composite tasks, discrete tasks, and KSAs

· Use of default data and shortcuts

· Ability to create, save, and load user profiles
· Protection of user profiles from unauthorized access
· Streamlined dialog
This item includes screens from the beginning of the interactive dialog up to but not including the KSA List page.

	7
	Output Products
	A detailed examination of output products, both on screen and exported.  This item includes screens from the dialog from the KSA List page to the end of the interactive dialog.


Test09 is documented in the TMC Operator Requirements and Position Descriptions Phase 2 Interactive Tool Software Test Plan, but has not been formally carried out.  If the customer takes delivery of the software, the customer can execute Test09 to ensure that the tool satisfies all of the stated functional requirements.
Appendix A
Checklist Evaluation Items

There was some crossover between the usability evaluation of the tool and the software evaluation of the tool in the form of Test08, Usability Qualification Testing.  Prior to the usability qualification testing, every aspect of the tool was tested as documented in Sections 2.2.1 through 2.2.7.  When the tool was deemed ready by the software team, usability qualification testing commenced.  In the course of the usability qualification testing, nearly every aspect of the tool was evaluated again, against a checklist consisting of a large number of requirements, standards, and guidelines.  The checklist evaluation results that appear in Table 4 pertain to verification of the TMCOps functional requirements (labeled “FRS Req. x”) and software requirements (labeled “SRS Req. x”).  The full checklist evaluation results appear in the TMC Operator Requirements and Position Descriptions Phase 2 Interactive Tool Usability Test Report.
Table 4: Checklist Evaluation Results

	Source
	Standard
	Outcome
	Comments

	FRS Req. 1; SRS Req. 1; SRS Req. 2
	The tool shall provide access to the full text of the TMC Operator Requirements and Position Descriptions document and the Selected TMC Position Descriptions document.
	Pass
	

	SRS Req. 2
	The tool shall include full text of the “Selected TMC Position Descriptions” document, as modified by the Phase 2 effort.
	Pass
	

	FRS Req. 2; SRS Req. 3
	The tool shall provide introductory text describing the content, purpose, and intended audience of the tool.
	Pass
	

	FRS Req. 3; SRS Req. 4
	The tool shall provide tutorial material elaborating on various topics relevant to the tool content.
	Pass
	This information is provided primarily in the form of tutorials.

	FRS Req. 4; SRS Req. 5
	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.
	Pass
	

	FRS Req. 5; SRS Req. 6
	The tool shall provide a list of acronyms that defines all acronyms used in the tool materials.
	Pass
	

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

	FRS Req. 7
	The interactive dialog shall allow users to retrieve previously saved inputs.
	Pass
	

	FRS Req. 8; SRS Req. 38
	The interactive dialog shall preserve the current state of all user inputs during navigation among the various screens of the dialog.
	Pass
	There may be some problems if the user uses the browser Back button, but we provide instructions not to do this.  This seems to be a browser dependent problem.

	FRS Req. 9; SRS Req. 42
	The interactive dialog shall provide a way to quickly select or deselect all items in lists.
	Pass
	Where appropriate

	FRS Req. 10; SRS Req. 43
	The interactive dialog shall provide default values for user inputs where possible.
	
	On the KSA List page, and using the default profiles (not yet implemented, pending acquisition of information for default values).

	FRS Req. 11; SRS Req. 43
	The full 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.
	
	Through use of dialog option with defaults and the progress indicator (not yet implemented, pending acquisition of information for default values).

	FRS Req. 12; SRS Req. 45
	The interactive dialog shall provide a display element that indicates how much of the required portion of the dialog has been completed and how much remains.
	Pass
	As indicated by the progress indicator, and “Page X of Y” on multiple composite and discrete task pages in the full dialog.

	FRS Req. 13; SRS Req. 46
	The tool shall provide a streamlined dialog as an alternative to the full interactive dialog.
	Pass
	We also plan to provide the full dialog with defaults, which can also streamline the process (not yet implemented, pending acquisition of information for default values).

	FRS Req. 14
	The interactive dialog shall allow users to select the functions that the TMC of interest performs.
	Pass
	Select Functions page

	FRS Req. 15
	The interactive dialog shall allow users to define new functions.
	Pass
	Full dialog only

	FRS Req. 16; SRS Req. 28
	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.
	Pass
	Full dialog only

	FRS Req. 17; SRS Req. 30
	The interactive dialog shall allow users to prioritize their selected functions.
	Pass
	Full dialog only

	FRS Req. 18
	The interactive dialog shall present the composite tasks for each selected function (in order of function priority) and allow users to select the composite tasks that the TMC of interest performs.
	Pass
	Full dialog only

	FRS Req. 19
	The interactive dialog shall allow users to define new composite tasks.
	Pass
	Full dialog only

	FRS Req. 20; SRS Req. 28
	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.
	Pass
	Full dialog only

	FRS Req. 21
	The interactive dialog shall present the discrete tasks for each selected composite task and allow users to select the discrete tasks that the TMC of interest performs.
	Pass
	Full dialog only; can specify discrete tasks in streamlined dialog, but not based on selected composite tasks

	FRS Req. 22
	The interactive dialog shall allow users to define new discrete tasks.
	Pass
	Full dialog only

	FRS Req. 23; SRS Req. 28
	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.
	Pass
	Full dialog only

	FRS Req. 24; SRS Req. 29
	The interactive dialog shall display the performance level to which each discrete task associated with a KSA is assigned and allow users to reassign discrete tasks to different performance levels.
	Pass
	Full dialog only

	FRS Req. 44
	The interactive dialog shall allow users to define new KSAs.
	Pass
	Full dialog only

	FRS Req. 25; SRS Req. 27
	The interactive dialog shall allow users to edit their previous user-defined functions, tasks, and KSAs.
	Pass
	

	FRS Req. 26; SRS Req. 37
	The interactive dialog shall produce the output products in a format suitable for use outside of the tool.
	Pass
	However, the users may wish to edit the outputs, which they are free to do.

	FRS Req. 27; SRS Req. 31
	The interactive dialog shall display the list of KSAs derived from the user’s selected functions and tasks.
	Pass
	

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

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

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

	FRS Req. 31; SRS Req. 33
	The interactive dialog shall produce customized position requirements based on the user’s characterization of the TMC of interest.
	Pass
	Part of position description output

	FRS Req. 32; SRS Req. 9
	The interactive dialog shall produce customized position descriptions based on the functions and tasks performed by the TMC of interest and the KSAs required to perform those functions and tasks.
	Pass
	

	FRS Req. 33
	The interactive dialog shall allow the selection of KSAs or functions and tasks that should be included in the output products being developed.
	Pass
	Users select KSAs to include in the output; this indirectly selects functions and tasks that are described.

	FRS Req. 34; SRS Req. 30
	The interactive dialog shall allow the customization of the structure and content of the position description being developed.
	Pass
	Users can select sections to include in the position description, and can edit the content of these sections.  They can also order the sections any way they wish.

	FRS Req. 35; SRS Req. 34
	The interactive dialog shall produce lists of testable skills that could be used to generate tests for the evaluation of job candidates or employees.
	Pass
	

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

	FRS Req. 37; SRS Req. 7
	The tool shall provide a help system to assist users in using the tool and understanding the content of the tool.
	Pass
	

	FRS Req. 38; SRS Req. 20
	The tool shall provide a search utility 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.
	Pass
	

	FRS Req. 39; SRS Req. 17
	The tool shall provide navigation aids that will allow users to navigate quickly among the top-level tool pages, to navigate forward and back through series of pages, and to navigate up the page hierarchy from a lower level page to a higher level page.
	Pass
	Left navigation bar and progress indicator

	FRS Req. 40; SRS Req. 21
	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.
	Fail
	While the tool complies with most standards, it does not comply with those having to do with use of scripts.  The site could not be designed without the use of scripts, but the scripting is all done behind the scenes for posting form data.  There is nothing inherent in the scripting that if turned on should cause a problem for assistive technologies.

	FRS Req. 41; SRS Req. 22
	The tool shall adhere to established human factors principles of good user interface design.
	Pass
	

	FRS Req. 42; SRS Req. 8
	The tool shall contain all of the standard logos, meta tags, contact information, and other such material required by DOT and FHWA.
	Pass
	Have included the items we know to include

	FRS Req. 43; SRS Req. 19
	The tool shall allow printing of any information display provided to the user by the tool.
	Pass
	

	SRS Req. 12
	For basic browsing capability, the tool’s information shall be available in HTML formatted pages with appropriate links between documents.
	Pass
	

	SRS Req. 13
	In cases where complete documents are available for download to the client machine, these documents shall be in the Adobe Acrobat portable document format to prevent modification of the data and to maintain proper formatting.
	Pass
	

	SRS Req. 14
	The tool shall contain information from the supporting documents organized in such a way as to support the tailoring of displays as described in the interactive dialog.
	Pass
	

	SRS Req. 15
	The tool shall allow any properly formatted hyper text markup language (HTML) page to be displayed.
	Pass
	

	SRS Req. 16
	The software tool shall support basic browsing via direct links; navigation features including back and forward shall be supported where possible.
	Pass
	There are some limitations to the use of the Back button on the browser; this is a browser issue related to posting form data.  Navigation controls are provided on pages as an alternative.

	SRS Req. 18
	The tool shall allow information to be downloaded to the client machine for permanent storage upon user request.
	Pass
	

	SRS Req. 23
	The tool shall have the ability to customize an HTML page based on information obtained from a user on prior pages.
	Pass
	

	SRS Req. 24
	The tool shall allow users to select any number of items from a list of possible options.
	Pass
	

	SRS Req. 25
	The tool shall allow users to enter new data that will then be utilized in subsequent processing for the user.
	Pass
	

	SRS Req. 26
	The tool shall permanently store new user-provided information.
	Pass
	

	SRS Req. 36
	Outputs shall be displayed on the client machine.
	Pass
	

	SRS Req. 39
	The tool shall provide users the ability to save their current profile (either overwriting an existing profile or generating a new one) and retrieve saved profiles.
	Pass
	

	SRS Req. 40
	When a user wishes to save or retrieve a profile, the tool shall require that a username and password be provided.
	Pass
	

	SRS Req. 41
	The tool shall limit access to saved data to users entering the correct username and password.
	Pass
	

	SRS Req. 44
	The tool shall allow users to either use or not use the default values.
	Pass
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