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Summary
The Georgia Tech Research Institute proposes to develop a software tool that will aid TMC Managers and other appropriate personnel to develop position requirements and descriptions for TMC Operators.  The content of technical resource material needed by the tool has largely been developed in a Phase 1 research effort.  GTRI proposes to take the technical resource material, supplement it as necessary, and use it as the basis for the software tool.  GTRI will follow a user-centered design process for the software tool functionality and user interface.

​Background and Objective
Position requirements and position (job) descriptions for TMC operators are difficult for TMC managers to develop.  The job performed by a TMC operator is quite different than the other positions typically found in state and local transportation departments.  TMC operator performance may be a critical factor in overall TMC effectiveness.  TMC operators may play a crucial role in maintaining the desired level of service on the roadway network, especially during peak times. In situations that involve major incidents, TMC operators may make decisions that impact the timely provision of medical services and safe handling of hazardous materials.  In a previous project conducted for the Pooled Fund Study group, guidelines were developed that (1) document operator knowledge, skill, and ability requirements as a function of TMC functions and automation levels; (2) document relationships between the TMC operator requirements and requirements for comparable job classifications in other industries; (3) document how knowledge and skill requirements are related to education and training requirements; and (4) map typical training requirements to the specific job requirements.  This basic content material was not formatted in an interactive, usable format.  The primary objective of the proposed research is to develop an interactive software tool that will embody the content material developed in the previous project, supplemented as necessary, and provide the functionality needed by TMC managers and other users to support development of useful position requirements and descriptions for TMC operator positions.

Technical Approach and Proposed  Modifications to Draft Statement of Work 
GTRI will perform the tasks described in the draft Statement of Work developed for this task order, dated April 23, 2003.  One minor schedule change is proposed.  The draft Statement of Work calls for final project documentation to be delivered before the final design decisions are made and implemented for the interactive tool.  We propose to change the scheduled delivery date for final project documentation so that can reflect the final design decisions.  Delivery dates for the draft documentation are unchanged.  We also propose to provide technical support for the interactive tool for a period of 6 months after delivery within the scope of this task. The recommended revised statement of work is attached.

The following paragraphs briefly describe our overall approach to the tasks described in the Statement of Work.

Task 1: Kickoff Meeting.  
The kickoff meeting will be held as soon as is practical after task initiation.  GTRI will prepare and present the following:

· Review of overall technical approach to the project (PowerPoint presentation)

· Project schedule (summarized in PowerPoint presentation).  The detailed project plan and schedule will be represented in a MicroSoft Project file, which can be shared with the TOM if desired.  Key milestones and deliverable dates will be reviewed.

· Staffing plan (summarized in PowerPoint presentation).

· Review of plan for tracking and documenting response to TOM comments on deliverables.

· Plan for stakeholder involvement and GTRI’s suggestions for composition and activities of a project advisory board.   We expect the project advisory board to consist of  TMC managers, contractor personnel experienced in TMC operations, individuals directly involved with development of the Phase 1 material, and other individuals named by FHWA.  We also expect that TMCs represented on the project advisory board will be the TMCs that participate in the usability testing described in Task 6.

· General plan for project outreach – this will include the initial draft for the project fact sheet (Task 8).

· Discussion of mechanisms for technical interchange with FHWA and other appropriate technical personnel (perhaps from the Phase 1 contractor) involved in production of the Phase 1 documentation.

GTRI’s standard Engineering Processes and Procedures, as documented in the current Engineering Processes and Procedures Manual (EPPM), will be used to guide the project in general, and will be specifically used to guide software development.  Relevant items from the EPPM will be reviewed with FHWA at the kickoff meeting.  

Task 2: Review and Determination of the Disposition of Phase 1 Documentation

Full utilization of appropriate parts of the Phase 1 documentation is crucial to the success of the proposed work.  GTRI will conduct an intensive review of the Phase 1 material, beginning immediately upon task initiation.  At the project kickoff meeting we will be prepared to participate in an initial discussion about the scope and content of this material.  

GTRI will perform an initial triage of the Phase 1 material.  The material will be divided into categories of (1) items that are highly likely to be used in the interactive tool with little modification, (2) items that are good candidates for use in the interactive tool, perhaps with minor modifications, and (3) items that are not likely to be included in the interactive tool unless major modifications are made.   Planned additions to the material include an introductory chapter and a concise, overall summary of the material aimed at the target audiences of the interactive tool.

Determination of what material to use, and what modifications to make, is of course entirely dependent on the functionality to be developed in the interactive tool.  We will develop basic concepts for the general functionality of the tool based on the strengths of the Phase 1 material as well as the user needs identified as part of Task 3 (described below).  The schedule and level of effort envisioned for the proposed research does not permit extensive development of additional material; thus, it is crucial to make judicious use of the Phase 1 material.

Gaps in the Phase 1 material will be identified as part of our review of that material.  We will develop a two-staged plan for addressing these gaps.  Stage 1 is the development of material within the scope of the proposed work.  Stage 2 is development of material that is beyond the scope of the proposed work, but that could be added in a optional later enhancement of the tool.  The overall software architecture and top-level design developed in Task 4 will provide a growth path for addition of the Stage 2 material at a later date.

Documentation of our review of the material will be in the form of a report, prepared and submitted as a draft by Day 45 after task initiation.

GTRI conducted a brief review of the Phase 1 documentation as part of preparing this proposal and agrees that this material will be an excellent starting point for the proposed research.

Task 3: Functional Requirements Development

Definition of the functional requirements for the interactive tool is the first and perhaps most important step in the development of the tool.  The functional requirements will address two broad areas of requirements:  (1) software capabilities that will be provided by the interactive tool, and (2) user interface features, including usability and accessibility requirements, that will be provided by the interactive tool.

A major part of developing functional requirements is to identify and understand user requirements.  In this case, the user community is expected to consist of TMC managers (who may be employed in the public sector or, increasingly, in the private sector) who are responsible for planning TMC staffing and developing position (job) descriptions.  We expect that the Phase 1 effort will be a primary source of inputs of user requirements for the content material.  (That is, we assume that the Phase 1 effort identified and addressed the primary information requirements that will be met by the interactive tool developed in this proposed Phase 2 effort.)  We will convene our project advisory board early in the project to specifically address user requirements for the interactive tool.  In addition to the discussion of desired functionality, we will also discuss platform and operating system factors that must be considered in Task 4, below. 

One area of functionality that is definitely planned for the interactive tool is the presentation of the Phase 1 technical material (as extended and modified in this Phase 2 effort) in an electronic format.  We expect that the interactive tool will allow the user to browse the material, perform searches, and access aids (e.g., a glossary) associated with the material.  Additional functions that are expected include dialog-based support for preparation of tailored position descriptions.  We expect that the dialog will prompt the user to consider key questions about the concept of operations for the center and will provide access to additional technical material (perhaps developed under a companion project) that will aid the user in answering the dialog questions about concept of operations.

Accessibility features must also be considered from the very beginning of the development of functional requirements.  We will develop the interactive tool and its associated documentation so that it fully complies with the requirements of Section 508 of the Rehabilitation Act.

The functions will be identified and described in terms of a hierarchical functional breakout, as we have used on other projects.  Each lowest-level function in the hierarchical breakout will be described in terms of its inputs (whether from the user or other software functions), processing (including any algorithms required), and outputs (whether to the user or to other software functions.)  A diagram of the functional breakout will be developed, showing the relationships among functions and information flow between functions.   The purpose and technical performance requirements for each function will be documented.  The initial delivery of the document will be by Day 75 after task initiation.

As the design process unfolds, modifications to the functional requirements baseline will be necessary.  The primary source of these modifications will be the usability testing of the tool.  We practice user-centered design, and a fundamental feature of user-centered design is the iterative nature of user interface development and refinement.  As usability tests are performed in Task 6, the functional requirements will be updated in accordance with the design decisions made in Task 6.

We will develop the functional requirements document in accordance with the processes and procedures documented in our current EPPM, and will maintain configuration management for that document after FHWA approval of the initial document is received.  The final version of the document will be included in the delivery of the final project documentation.

Task 4: Software Architecture and Requirements

Once the general capabilities of the interactive tool are reasonably well understood, we will begin an assessment of the overall software architecture and system requirements that will provide the most advantageous method for providing the interactive tool to the user community.  Some of the prevailing considerations will come from the project advisory board, who will provide guidance as to platform and operating system preferences.  A fundamental decision is selection of the delivery method: whether the tool is to be web-based (i.e., accessed through the Internet and executed while on line) versus distributed for execution while offline (which could be downloaded from the Internet or distributed via CD).

We will identify and evaluate alternatives for platform and operating system requirements, and delivery method.   We will present our recommendations to FHWA and the project advisory board, and FHWA will have the final decision on these questions.   

We will prepare and submit the Software Architecture Document and the Software Requirements Document by Day 120 after task initiation.  Once approved by FHWA, these documents will be maintained under configuration management in accordance with our current EPPM, and will be updated as appropriate as the project continues.  Final form of these two documents will be delivered along with the final project documentation

Task 5: Software Design, Development and Testing

Task 5.A - Prototypes/Preliminary Design

Prototypes and presentations of illustrations preliminary design will be presented for review by Day 150 after task initiation.  These prototypes will use Phase 1 content material.  We expect that the project review board will provide an in-depth evaluation of the prototypes and illustrations of preliminary design.  Feedback from the project advisory board and from FHWA will be used to develop a detailed design of the interactive tool.

Task 5.B - Final Design

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

Task 5.C – Software Development

Software development will proceed after approval from the TOM is received.  The detailed design developed in Task 5B will be implemented in accordance with the steps identified in our current EPPM.  Changes that are identified during development will be managed and subject to FHWA approval.  The complete software product, ready for testing, will be provided by Day 280 after task initiation.

Task 5.D – Software Testing

We will develop a comprehensive software test plan by Day 180 after task initiation.  The plan will be in accordance with the current version of our EPPM, and will address the following elements:

· Test objectives 

· Quality assurance strategy

· General approach and procedures

· Test entrance/exit criteria

· Planned test schedule

· Test resource requirements: human, software, and hardware resources required.

· Test personnel

· Reporting

· Review and approval processes

Once the plan is approved, we will conduct software testing in accordance with the plan.  The test report will be prepared and submitted after completion of testing.  

Task 6: Usability Testing of Interactive Tool

Task 6.A – Usability Test Plan

We will develop a usability test plan by Day 120 after task initiation.  This usability test plan will address two primary areas of usability testing: (1) a checklist evaluation to be conducted by the human factors evaluation team prior to user-in-the-loop testing, and (2) the user-in-the-loop testing that will be conducted after initial software development is complete.

We expect that the user-in-the-loop testing will require on-site presence by GTRI at the participating test sites, at least for the initial tests.

The test plan will contain the standard elements of our Human Engineering Test Plan template, as documented on the ErgoTMC website (ergotmc.gtri.gatech.edu).

Task 6.B – Usability Testing

Usability testing will be conducted in accordance with the usability test plan.  We expect the usability testing to occur over a period of from 3-5 weeks, depending on the extent to which software problems are encountered during the testing.  Weekly test reports will be provided via email to the TOM.

Task 6.C – Usability Test Report

The usability test report will be provided by Day 360 after task initiation.  This report will include documentation of results, and will also include our prioritized recommendations for modifications to the final tool.  We will identify changes that we believe should be made and can be accommodated within the remaining scope of the task.  We will hold a meeting with FHWA and other appropriate personnel after submission of the usability test report.  At that meeting, plans for design changes will be finalized.  

Task 6.D – Finalize the Interactive Tool

The interactive tool will be modified in accordance with the design decisions made in Task 6C.  The final tool will be provided by Day 400 after task initiation.  

Task 7: Documentation

Task 7.A – User Quick Reference Guide

We will provide the User Quick reference guide draft by Day 250 after task initiation.  Alternate formats of the quick reference guide (and other user documentation) required for Section 508 compliance, if applicable, will be provided after TOM comments on the draft are received.  (This is expected to primarily consist of alternate tag descriptors for graphical elements that may be included in the guide.)

The final form of the quick reference guide will be provide along with other final documentation by Day 400.  The final form will reflect the design decisions made in Task 6C as well as comments received from the TOM on the draft guide.

Task 7.B - Revisions of Phase 1 Documentation

Supplemental material developed in accordance with the recommendations from Task 2 will be included in the content material used by the interactive tool, and must be developed in time to support the usability testing in Task 6.  Documentation of this material will be provided by Day 320 after task initiation.

Task 7.C - Summary Project Report

The summary project report will summarize the activities and results of the project.  The draft will be submitted by Day 340 after task initiation.  The final version will reflect TOM comments on the draft and will also reflect the final design decisions made in Task 6C.  The final report and associated documentation will conform to the FHWA publication guidelines. 
Task 8: Outreach Material

Project Presentation.  This product will be a 20-30 minute PowerPoint presentation aimed at senior managers responsible for planning and managing TMC operations.  The presentation will include detailed speaker’s notes to accompany the presentation.    The draft of the presentation will be submitted by Day 320 after task initiation.  The final form will be submitted along with final project documentation, and will reflect TOM comments on the draft as well as the final design decisions made in Task 6C.

Project Fact Sheet.  This product is a single sheet (front and back) that summarizes the interactive tool and project that produced it.  It is both informative and promotional.  The first draft will be provided at the project kickoff meeting early in the project, and will contain basic information about the project goals and expected products.  Comments on the first draft will be reflected in a revised project fact sheet submitted within 21 days of receipt of TOM comments on the draft.  It is expected that this initial version of the fact sheet will be appropriate for distribution by FHWA to appropriate audiences.  An updated draft fact sheet will be provided by Day 320, with appropriate descriptions of the interactive tool and information on how to access the tool.  The final version of the fact sheet will reflect TOM comments on the draft as well as the final design decisions made in Task 6C, and will be included in the final project documentation delivered along with the interactive tool.

Task 9: Technical Support

After delivery of the interactive tool, GTRI will provide technical support for the tool in the form of telephone and email support for answering questions and assisting users who may have trouble accessing, installing, or running the interactive tool.  Documentation updates will be maintained as appropriate.  Updates to the tool can be performed to remedy minor problems (e.g., mistakes in the content material) if appropriate.  Software updates that would require extensive testing before release are not expected to be included in this technical support.

Project Plan 

Personnel

Dr. Dennis J. Folds is the proposed Task Order Lead.  Dr. Folds is the head of the Human Systems Engineering Branch of GTRI and is a nationally recognized expert in human factors of TMC design and operation.  He holds a Ph.D. in Engineering Psychology (received 1987) and has performed research related to human factors in TMCs since 1992.   His experience includes direction of projects that involve software development related to TMC research.  Specific project experience related to the proposed effort is as follows:

Project:  Human Factors in ATMS TMC Evolution. Dr Folds served as the Associate Project Director for this $5.8M project, sponsored by FHWA, in which human factors guidelines for advanced TMCs were developed.  This project included a comprehensive top-down analysis of advanced TMCs, development of a human factors research simulator for TMCs, conduct of a series of human factors experiments using that simulator, and development of guidelines for TMC design and operation.  As part of this effort, Dr. Folds visited numerous TMCs around the US and conducted extensive interviews with visionaries in advanced traffic management systems.  Participating TMCs included Orlando, Chicago, Los Angeles, Toronto, and Minneapolis.  Technical products of this project have been used to guide TMC development projects, notably the ATM IDEAS project in New York.  Dr. Folds directed the development of the simulator software used for experimentation as part of this project.

Project:  Computer Aided Design Support System for TMC Designers.  Dr. Folds was the Project Director for this $1.75M project, sponsored by FHWA, that developed a set of interactive tools (known as ErgoTMC) that support TMC designers during the design process.  This set of tools is still available on-line at ergotmc.gtri.gatech.edu.  As part of this effort, Dr. Folds and his team conducted reviews of the design and operations of many leading TMCs in the US.  The participating TMCs include the centers in Atlanta, Salt Lake City, Phoenix, Albany NY, Houston, San Deigo, and Orlando.  The ErgoTMC tools have been used as a resource by multiple TMC design projects, as attested by the inquiries received on feedback received by the webmaster of the site.  The work on this project is particularly relevant to the proposed research, in that involved developing interactive software tools for senior TMC managers in the public sector and senior designers in the private sector.  Tool development requirements were much broader in this project than for the proposed research, but the same basic steps are involved.  This project was completed on time and within budget, and resulted in successful tools that are still being used.

Project:  Utah TATS Human Factors Support.  Dr. Folds led this small support task in which GTRI supported the Utah DOT and Transcore, Inc. in developing and evaluating a traveler information system in Salt Lake City (for all of Utah).  

Project:  ATM IDEAS Human Factors Support.  Dr. Folds is leading this effort to support the Triborough Bridge and Tunnel Authority (TBTA) of New York’s Metropolitan Transit Authority (MTA), and their contractor, Transdyn Controls, in developing the ATM IDEAS system for 13 traffic control centers in the New York area.

Project: Atlanta TMC Operations Review.  Dr. Folds is performing a review of the staffing and operations of the Georgia NaviGAtor TMC for Georgia DOT and URS, Inc.  Project products include recommendations for control room layout modifications and changes to staffing and operations.  This effort is particularly relevant to the proposed research, in that it includes review of operator job descriptions and development of recommendations for modifications to job descriptions and composition of operator teams.

Dana Stocks will be the software development lead for this project.  She has over 15 years experience as a software developer, and over 10 years experience as a leader of software development.  She developed large parts of the software for the TMC Simulator for human factors research.  She also led the task in which the functional requirements for ErgoTMC were developed, and supervised the software testing on that project as well.

Jerry B. Ray, Jr. will serve as the user interface design lead and will develop the prototypes of the interactive tool.  Mr. Ray holds a Master’s in Civil Engineering (specialty in Transportation Engineering) and has supported research projects related to TMC design since 1994.  He also maintains the ErgoTMC website.

Tonya M. Whaley will serve as the usability testing coordinator.  Ms. Whaley has 8 years experience in conducting evaluations of user interfaces, including usability testing and accessibility testing. 

Schedule and Planned Level of Effort

The following table summarizes the plan level of effort by task for each month of the performance period.

Level of Effort By Month By Task

	
	
	
	
	
	MONTH AFTER AWARD
	
	
	

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	TOTAL

	Task 1 Kickoff
	24
	
	
	
	
	
	
	
	
	
	
	
	
	
	24

	Task 2 Review
	150
	150
	20
	
	
	
	
	
	
	
	
	
	
	
	320

	Task 3 Requirements
	
	100
	160
	
	
	
	
	
	
	
	
	
	
	10
	270

	Task 4 Top Design
	
	
	100
	160
	40
	
	
	
	
	
	
	
	
	
	300

	Task 5 Soft Dev/Test
	
	
	
	40
	80
	120
	120
	120
	80
	80
	40
	
	
	
	680

	Task 6 Usability
	
	
	
	40
	
	
	
	
	80
	160
	80
	40
	40
	60
	500

	Task 7 Document
	
	
	
	
	
	
	
	40
	40
	120
	
	60
	50
	40
	350

	Task 8 Outreach
	8
	
	
	
	
	
	
	
	
	
	64
	
	
	8
	80

	Task 9 Tech Support
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	       120

	TOTAL
	182
	250
	280
	240
	120
	120
	120
	160
	200
	360
	184
	100
	90
	118
	2644


Note – table entries are person hours.  Tech Support hours will be expended after month 14, over a six month period with an average of 20 hours per month.

Discussion of Plan for Stakeholder Involvement

GTRI has had extensive interactions with leading TMCs around the US and in other countries since 1992.  We have developed a strong network of collaborators and contacts in the public and private sectors related to TMCs during the past 11 years.  We expect to be able to facilitate stakeholder involvement through the composition of a project advisory board.

Board members will be primarily drawn from the Pooled Fund Study participants, and these individuals will be named by FHWA.  We can broaden the advisory board with additional participants from our network of contacts.

The following individuals will be considered strong candidates for participation in the advisory board (these individuals have not been contacted and asked to serve).

Mr. Bayne Smith, URS Corp. (former head of the Georgia NaviGAtor TMC in Atlanta).

Mr. Joe Stapleton, URS Corp. (retired from Georgia DOT).

Mr. Martin Knopp, FHWA

Mr. Mark Demadovich, Georgia DOT.

Mr. John Grant, Transcore, Inc.

Proposed Statement of Work

Modifications shown below consist of (1) substitution of GTRI for “contractor”, and (2) revision of the delivery dates for final project documentation to allow those documents to reflect the design decisions made in Task 6C.

Task 1: Project Initiation

Within 14 calendar days of contract initiation, GTRI shall attend a kickoff meeting with the Task Order Manager (TOM) and the TMC PFS Operator Requirements and Position Descriptions phase 1 project team members to review the project approach, key milestones and deliverables to develop definitions of the end products of this project.  At the kick-off meeting, GTRI shall be prepared to present and discuss GTRI’s approach to the task order effort as indicated in the Task Order Proposal.  The presentation (PowerPoint format) of the approach shall include staffing plan, identification of key milestones, schedule, stakeholder involvement, outreach, and other project activities that are on the critical path of the project.  

The kickoff meeting will take place either at FHWA headquarters or at the Turner-Fairbank Highway Research Center. The TOM and other key personnel will attend the kickoff in person or via teleconference.

Task 2: Review and Determination of the Disposition of Phase 1 Documentation

GTRI shall review the Phase 1 documentation in an effort to determine what types of information included in the documentation would be most beneficial and pertinent to the objectives of this effort.  Within 45 days of contract initiation GTRI shall submit a report on the review findings.  The report shall include (1) recommendations on what parts of the phase 1 documentation will be made accessible using the software tool; (2) identification of critical information gaps as related to process,  and other factors associated with developing KSA's, requirements, or a position description for an operator; (3) a recommended approach to closing the identified gaps; (4) recommendations on the structure, content, and format of the interactive tool (included will be several examples of potential interface screens); (5) identification of the role of the Phase 1 documents in conjunction with the interactive tool; and (6) suggestions and recommendations on revising and updating the phase 1 documentation.

The TOM will review the document and provide feedback within 14 calendar days of receipt from GTRI.  If requested, GTRI shall make changes to the document that are responsive to the TOM’s comments and submit a revised document with 14 calendar days of receipt of written feedback from the TOM. 

Task 3: Functional Requirements Development

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 TOM and the TMC PFS project team will review the document and provide feedback within 14 calendar days of receipt from GTRI.  GTRI shall submit a final draft Functional Requirements Document that is responsive to the TOM’s comments within 14 calendar days of the receipt of these comments.  

GTRI shall submit to the TOM a final copy of the Functional Requirements Document within 400 calendar days of contract initiation.  This final document shall reflect all decisions and agreements made for the final design and production of the software.  GTRI may be required to perform minor editorial revisions to the final documentation that is submitted to the TOM.  The final Functional Requirements Document shall conform to the FHWA publication guidelines and the requirements specified in Section 4 for deliverables to be developed and submitted in this task order.

Task 4: Software Architecture and Requirements

GTRI shall define a desired architecture which outlines the organization and provides high level design of the software to be developed in this task order.  The software architecture should describe in detail the following items:

· Software platform requirements – environment and operating systems supported, including platform requirements for delivery (web based, PC based, etc); 
· Software system structure – components, dependencies, interfaces, etc.;
· Software standards to be used – including language, code development and commenting requirements, etc.);
· Database platform/requirements and data standards to be applied; and, 
· Software configuration management.
GTRI shall evaluate and recommend alternatives for platform and delivery systems requirements.   Recommendation will include selection of an operating system or systems, method of delivery (downloadable via the Internet, or delivered on CD-ROM) and hardware requirements.  The primary goal in selecting alternatives is to strike a balance between making the software tool available and accessible to the greatest number of potential users and controlling development costs.  

GTRI shall also develop and document appropriate software requirements that define features and functions of the software product and other attributes the software must have.  The software requirements document shall:

· Expand upon the initial requirements outlined in and/or developed for this task order. 

· Define the planned features and functions of the software product. 

· Describe other qualities that the software must have, such as usability attributes or regulatory compliance. 

· Clearly define and prioritizes the user requirements and software capabilities and features that GTRI must deliver in the final software product. 

· As appropriate, identify long-term plans for future releases and features. 

· As appropriate, identify maintenance and support costs. 

GTRI shall submit to the TOM draft copies of the Software Architecture Document and the Software Requirements Document within 120 calendar days of contract initiation.  The TOM will review the architecture and requirements and provide feedback within 14 calendar days of receipt from GTRI.  GTRI shall submit final draft copies of the Software Architecture and Software Requirements Documents that are responsive to the TOM comments within 14 calendar days of the receipt of these comments.

GTRI shall submit to the TOM final copies of the Software Architecture Document and the Software Requirements Document within 400 calendar days of contract initiation.  The final documents shall reflect all decisions and agreements made for the final design and production of the software.  GTRI may be required to perform minor editorial revisions to the final documentation that is submitted to the TOM.  These final documents shall conform to the FHWA publication guidelines and the requirements specified in Section 4 for deliverables to be developed and submitted in this task order.

Task 5: Software Design, Development and Testing

Task 5.A - Prototypes/Preliminary Design

GTRI shall prepare prototypes or preliminary design of the tool based on the initial functional and architecture requirements. The software development process will include unit testing, code reviews, integration tests, and requirements tracking.  GTRI shall submit to the TOM the preliminary design of the tool within 150 calendar days of contract initiation.  The TOM and project members will review and evaluate the preliminary design and provide feedback within 21 calendar days of receipt from GTRI.  GTRI shall incorporate changes to the design as appropriate. 

Task 5.B - Final Design

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

Task 5.C – Software Development

Based on decisions made in the preceding tasks, GTRI will develop the interactive tool.  

It is inevitable that changes occur during the software development process.  When changes occur, GTRI shall be required to submit software change requests for the TOM’s review and approval.  GTRI shall submit to the TOM a complete software product and ready for testing within 280 calendar days of contract initiation.

Task 5.D – Software Testing

GTRI shall develop a software test plan that describes a detailed approach for testing each of the project objectives and software components.  The test plan shall identify, at a minimum, the following aspects to complete the test:

· Overview of the software system, the objectives of the test, , and an overview of the quality assurance strategy. 

· Scope and objectives: approach, testing scope (functional testing, interface testing, system testing, and final acceptance testing), testing process, and system test entrance/exit criteria.

· Testing schedules

· Resources: human, software, and hardware resources required.

· Roles and responsibility: management team, testing team, testing support team, and external support.

· Error management

· Reviewing and status reporting

· Approvals

GTRI shall submit to the TOM a draft Software Test Plan within 180 calendar days of contract initiation. The TOM will provide feedback within 21 calendar days of the receipt of this draft.  Within 240 calendar days of GTRI initiation, GTRI shall submit a final draft Software Test Plan that is responsive to the TOM’s comments.  The TOM will provide feedback within 14 calendar days of the receipt of the final draft.  GTRI shall submit to the TOM a final copy of the Software Test Plan within 280 calendar days of contract initiation.  Software test cannot commence until the TOM has granted approval on the final Software Test Plan.

Upon granting approval to proceed by the TOM, GTRI shall conduct software testing in accordance with the final Software Test Plan.  It is anticipated that software testing will commence within 300 calendar days of GTRI initiation.  GTRI shall propose an adequate length of testing period to be agreed and approved by the TOM and the project team.  At the conclusion of the test, 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 accompanies the report shall indicate components, features and functions tested and the results of such tests in terms of pass or fail.

Task 6: Usability Testing of  Interactive Tool

Task 6.A – Usability Test Plan

GTRI shall develop a usability test plan that describes a detailed approach for testing the users ability to understand and use tool functions and produce tool outputs easily.  The test plan shall identify, at a minimum, the following aspects to complete the test: testing objectives, testing sites, participant selection strategy, schedule, procedure protocols, “help” messages, and evaluation procedures.  It is anticipated the effort required for developing this test plan will be minimal.  In terms of the participant selection, individuals who are directly involved in TMC management and planning will participate in the testing.  GTRI, under the guidance of the TOM, will select 3 to 5 TMCs to be involved in the testing.  It is preferred that the selected TMCs are or will soon be in the process of creating position descriptions.

GTRI shall submit to the TOM a draft Usability Test Plan within 120 calendar days of contract initiation. The TOM will provide feedback within 21 calendar days of the receipt of this draft.  Within 240 calendar days of GTRI initiation, GTRI shall submit a final draft Test Plan that is responsive to the TOM’s comments.  The TOM will provide feedback within 14 calendar days of the receipt of the final draft.  GTRI shall submit to the TOM a final copy of the Test Plan within 280 calendar days of contract initiation. Test cannot commence until the TOM has granted approval on the final Test Plan.

User testing will be supported on-site at participating TMCs as required to achieve the goals of the usability test plan.

Task 6.B – Usability Testing

Upon granting approval to proceed by the TOM, GTRI shall conduct tool testing in accordance with the final Usability Test Plan.  GTRI shall provide a brief weekly progress/status report during the usability testing period.  The report should address current status of testing, problems encountered and possible causes, and tasks planned for next week.  

Task 6.C – Usability Test Report

Within 360 calendar days of contract initiation, GTRI shall submit a report to the TOM concerning an overall assessment of the tool, a description of the test environment, the results of the tool testing, and recommendations for changes to the tool. Within 21 days the TOM, project members, and GTRI will meet to discuss the final changes to the interactive tool.  

Task 6.D – Finalize the Interactive Tool

Based on the decisions reached at the meeting mentioned in Task 6.C, GTRI will finalize the tool.  Within 400 calendar days the finalized tool shall be delivered in a format that is previously agreed upon by the TOM, the project team, and GTRI.  This delivery of the tool will include the software and all associated documentation.

Task 7: Documentation

Task 7.A – User Quick Reference Guide

This user quick reference guide is a brief 1-2 page sheet that is intended as a quick reference to assist users in navigating and using the software tool.  It is intended for users that are already familiar with the software tool but may occasionally need assistance in using certain functions and features of the tool.

GTRI shall submit to the TOM a draft copy of the reference guide within 250 calendar days of contract initiation.  The TOM will provide feedback within 14 calendar days of receipt from GTRI.  GTRI shall submit a final draft reference guide that is responsive to the TOM’s comments and ready for evaluation in the usability test in Task 6.B within 14 calendar days of the receipt of these comments.

Within 400 calendar days of contract initiation, GTRI shall submit a final version of the reference guide that is responsive to the TOM’s comments on the final draft and reflects changes made during software development and testing phases.

Task 7.B - Revisions of Phase 1 Documentation

Based on the recommendations in the Task 2 report on the role of the phase 1 documentation, GTRI shall revise the documentation to supplement the interactive tool.  GTRI shall submit to the TOM a draft copy of the revised TOM Guidelines within 320 days of contract initiation.  The TOM will provide feedback within 21 calendar days of receipt.  GTRI shall submit a final draft copy that is responsive to the TOM’s comments within 21 calendar days of the receipt of these comments.  The TOM will provide feedback within 14 calendar days of the receipt of the final draft. GTRI shall submit the final document that is responsive to the TOM’s comments and ready for publication and distribution within 21 days of receipt of those comments.

The final document shall conform to the FHWA publication guidelines and the requirements specified in Section 4 for deliverables to be developed and submitted in this task order.  FHWA will be responsible for publication and distribution of this document.

Task 7.C - Summary Project Report

This report (20-30 pages in length) is to summarize the activities, results, and products of this effort.  This report is intended for the TOM, TMC PFS members, and transportation professionals who have interested in learning how this project is conducted and what products are available for applications.  GTRI shall submit to the TOM a draft of this report within 340 days of the initiation of this task order.  The TOM will provide feedback within 21 calendar days of receipt.  GTRI shall submit a final copy of the report that is responsive to the TOM’s comments and reflects the design decisions made in Task 6 within 400 days of initiation of this task order.

The final report shall conform to the FHWA publication guidelines and the requirements specified in Section 4 for deliverables to be developed and submitted in this task order.  FHWA will be responsible for publication and distribution of this document.

Change to delivery of final summary project report is changed to allow it to reflect the final design decisions made in Task 6C.

Task 8: Outreach Material

GTRI shall develop, submit, maintain, and distribute different outreach related items to support the needs of the TOM and TMC PFS members throughout the project.  The following is a list of the items that GTRI will submit to the TOM for review and approval:

Project Presentation.  This product will involve the development of a presentation that will provide an overview of the subject matter that is contained in the document and tool (e.g., issues/challenges in current practice, purpose of project, outcome and findings, products developed, intended audiences, etc.).  The intended audience of this presentation is executives, senior, and mid-level managers that may be involved in or responsible for setting policies, allocating resources, planning, establishing direction for programs, creating policies and procedures, or training related to transportation management systems and traffic operations programs.  The format of this presentation will be in Microsoft Power Point and will include the detailed speaker’s notes to accompany the presentation.  

This presentation is assumed to be 20-30 minutes in length.  The final version of the presentation that is developed shall conform to the FHWA publication guidelines and the requirements specified in Section 4 of this task order.  FHWA will be responsible for publication and distribution of this presentation.  

GTRI shall submit a draft copy of this presentation within 320 calendar days of contract initiation.  The TOM will provide comments to GTRI within 21 calendar days.  GTRI shall submit a final presentation that is responsive to the TOM’s comments and reflects the final design decisions made in Task 6 within 400 days of the initiation of this task order..  GTRI may be required to perform minor editorial revisions to the final presentation that is submitted to the TOM.

Project Fact Sheet.  The purpose of this project fact sheet is to identify key aspects, profile successful practices, identify the benefits or value, and identify other related issues.  The information contained in the project fact sheet shall highlight the same aspects identified in the final guidance document.  The intended audience of this fact sheet is any individual who is engaged with or responsible for the planning, design, implementation, management, operation or maintenance of transportation management systems.

Similar fact sheets that are considered acceptable examples of what GTRI will develop for this task order include the Work Zone Safety Awareness or Customer Driven Satisfaction in Illinois that are accessible at:  http://ops.fhwa.dot.gov/wz/factshet.htm.  The final version of this fact sheet to be developed shall conform to the FHWA publication guidelines and the requirements specified in Section 4 of this task order.  FHWA will be responsible for publication and distribution of this fact sheet.  

GTRI shall submit an initial draft copy of this two-page project fact sheet prior to the kick-off meeting and updated when appropriate at key milestones during the project.  After TOM comments are received, an updated fact sheet will be provided within 21 calendar days.  GTRI shall submit a revised draft copy of this project fact sheet within 320 calendar days of the initiation of this task order.  The TOM will provide comments to GTRI within 21 calendar days.  GTRI shall submit a final project fact sheet that is responsive to the TOM’s comments and reflects the final design decisions made in Task 6 within 400 days of the initiation of this task order.  GTRI may be required to perform minor editorial revisions to the final project fact sheet that is submitted to the TOM.

Task 9: Technical Support

GTRI shall provide technical support for the interactive tool for a period of 6 months after delivery.  Technical support shall consist of assistance to users in the tasks of accessing, installing, and running the interactive tool.  Technical support may be provided by telephone during normal business hours or by email.  Updates to the interactive tool content material may be performed if appropriate to correct errors (e.g., broken hypertext links).  Updates to the interactive tool core functionality are not expected as part of this technical support.  Documentation will be updated as appropriate. The updated documentation for the interactive tool will be provided to FHWA at the end of the 6 months period of technical support.
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