ATTACHMENT 3

STATEMENT OF WORK

Task 003 - Requirements Engineering Management

A.  INTRODUCTION
The purpose of this research task is to determine methods that enable successful management, control, integration, verification, and validation of system and software requirements that may be developed by multiple entities. The ability to establish requirements traceability from the system-level requirements to the software requirements, particularly from high-level to low-level requirements, and to track requirements refinement and changes are of particular concern.

The advent of new technology, particularly in the area of Integrated Modular Avionics (IMA) suites, has allowed “reusable” designs in which some components of both hardware or software of an IMA system will be used on multiple aircraft applications, some of which may be under initial development and/or major updates and modifications simultaneously. That is, some IMA hardware and software components installed on one aircraft type and configuration will be used on different aircraft types and configurations which use similar, but not identical, software loads, programmed electronic hardware devices, and IMA system configurations. The management of requirements becomes even more challenging when multiple developers and teams are involved.

RTCA DO-178B (invoked by AC 20-115B as an acceptable means of compliance for the software aspects of certification, and hereafter referred to as DO-178B) and Society of Automotive Engineers (SAE) Aerospace Recommended Practice (ARP) 4754 contain some guidance for system requirements capture and validation. However, neither document specifically addresses guidance for managing system requirements for highly complex and integrated systems, such as an IMA-type of architecture.

The complexity of the IMA architecture makes it crucial that system, hardware, and software requirements are properly managed, controlled, verified, and validated by the applicant throughout the development and operational use of the IMA system. 
B.  SCOPE

The work shall be under the direction of the FAA and shall be in coordination with a selected contractor.  The work shall be divided into two phases and have a total duration of not longer than 24 months.

C.  WORK DESCRIPTION

The goal of this task is to determine methods that enable successful management, control, integration, verification, and validation of system and software requirements that may be developed by multiple entities.  The output of this task will be used as input for development of FAA policy, regulations (if deemed needed), and guidance materials.  This research project will also enhance material in ARP 4754 and 4761 and will serve as input to RTCA’s IMA committee (special committee #200, which is jointly acting with EUROCAE working group #60).  Additionally, the following sub-objectives will be pursued:

· What are the current practices of manufacturers in the areas of requirements management?

· What are safety and certification concerns of requirements management, particularly as integration increases?

· What are the best practices regarding requirements management, control, integration, verification, and validation of system and software requirements?

· What are the best practices regarding requirements traceability when multiple entities are involved?

· What approaches can be implemented to address certification concerns?

For this task, the contractor shall perform the work in the following two phases:

Phase 1:  Identify current practices, determine safety and certification concerns, and draft best practices.  Identify the current practices of manufacturers in the areas of requirements management; determine the safety and certification concerns of requirements management, particularly as integration increases; document preliminary best practices in the areas of requirements management, control, integration, verification, validation, and traceability when multiple entities are involved; and provide a 1-year report summarizing the research process and results. 
Duration:  12 months from project authorization.

Deliverables/Objectives:  (see table of deliverables)

Provide bimonthly status reports.

Provide kick-off briefing and end of Phase 1 briefing.

Develop a plan for this research effort to include 2 phases.  

Conduct literature search and industry survey and document references resources for the overall effort to include both phases.  (This may be updated in Phase 2, if needed.)

Identify the current practices of manufacturers in the areas of requirements management.
Determine the safety and certification concerns of requirements management, particularly as integration increases.

Document preliminary best practices in the areas of requirements management, control, integration, verification, validation, and traceability when multiple entities are involved;
Document this Phase 1 information in the form of a 1-year report.

Phase 2:  Validate, update, and complete best practices; and complete report/handbook. Update research plan and survey (as needed, based on Phase 1 progress); validate, update, and complete best practices regarding requirements management, control, integration, verification, and validation of software and system requirements; determine the best practices regarding requirements traceability when multiple entities are involved; determine approaches that can be implemented to address certification and safety concerns; provide final report (includes 1-year and 2-year research process and results); and provide a handbook of best practices.  (Note:  The report documents the research efforts and results – the primary audience is the FAA.  The handbook is intended to be more practical and will be used by industry and FAA for evaluating requirements engineering practices.  Typically, the handbook is a sub-set of the report.) 

Duration: 12 months from Phase 2 start.

Objectives:  (see table of deliverables)

Provide bimonthly status reports.

Provide beginning of Phase 2 briefing and end of task briefing.

Validate, update, and complete the best practices regarding requirements management, control, integration, verification, and validation of system and software requirements
Validate, update, and complete the best practices regarding requirements traceability when multiple entities are involved.

Determine approaches that can be implemented to address certification and safety concerns.

Complete the final report (includes 1-year and 2-year research process and results.

Complete best practices handbook.
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