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1. Introduction

The CDS scope is defined by the following: need, goals, objectives, stakeholders, constraints, operational concepts, and assumptions. The definition of scope used in this document is consistent with the topic as presented in Reference 1. See Reference 2 – Glossary, for CDS definitions.

2. Scope Foundation – Need, Goals, Objectives

The foundation of the scope is the project need, goals, and objectives. The need statement results from an assessment of the problems that the project is attempting to solve. The goals are general responses to the need and present solutions to the problem. The objectives expand the goals in measurable terms, stating specifically what will be done to accomplish the goals.

Need:

The ability to efficiently and confidently: 

· perform conceptual design of unconventional atmospheric vehicles, and

· assess advanced technologies and unconventional concepts

to meet NASA’s aeronautics goals.

Goals: 

1. Develop a state-of-the-art aircraft conceptual design system that

a. Reduces the turnaround time of design and assessments.

b. Increases confidence in the analysis and design system figures-of-merit that are reported to the customer.
c. Handles unconventional, as well as conventional, vehicle configurations.

d. Enables impact assessment of advanced technologies.

e. Supports variable-fidelity modeling.

f. Enables multidisciplinary trade studies.
2. Support the design/analysis of vehicle sector concepts in sector priority order: Subsonic, ESTOL (where synergistic with Subsonic), Supersonic, UAV, PAV, Rotorcraft.
3. Share data and tools within the aircraft conceptual design community at large.
Objectives: (The objectives are in priority order, starting with the top priority. At the end of each objective, the goal it supports is indicated.)

1. Incorporate variable-fidelity analysis tools and methods, increasing the level of physics-based analysis. (1b-e, 2)
2. Integrate existing analysis tools and methods. (1a, 1f, 2)
3. Develop/adapt methods to fill critical gaps in the current conceptual design capability in the areas of noise, emissions, and stability and control. (1b-e, 2)

4. Integrate new analysis tools and methods. (1a, 1f, 2)
5. Incorporate tools for quantifying uncertainty. (1a-b, 2)

6. Validate the system by the year 2009 with two selected vehicle concepts. (1a-f)

7. Develop a knowledge database holding information from conceptual design studies and aircraft data. (1a-f, 2, 3)

8. Develop conceptual design processes that enable cross-competency conceptual design studies emphasizing data/knowledge transfer between discipline consultants and system analysts. (1a-f)

9. Incorporate approximation, optimization, and design exploration techniques appropriate for multiple objectives and many design variables. (1a-f)

10. Incorporate multidisciplinary design optimization methods applied to two or more mutually interacting disciplines (e.g., aerodynamics, structures, propulsion, and controls). (1a, 1f)
11. Provide access to selected conceptual design tools and data for the aircraft design community at large, including government, industry, and academia. (3)

3. Stakeholders
This section describes the CDS stakeholders and prioritizes them. The prioritization of stakeholders will impact the prioritization of the project requirements and the development schedule. 

Those organizations directly participating in CDS, those with an investment in CDS, or those who can influence (either positively or negatively) CDS are considered stakeholders. Each CDS stakeholder has a profile with the following information: the name of the organization, the type of stakeholder, a brief description (expertise represented), the responsibilities and contributions, and the expectations of the organization. Appendix A contains the CDS stakeholder profiles.

The CDS stakeholder types are defined as follows:

· Funder – The organization(s) that pay for the development of the system.
· Customer of CDS Products – The organizations that use (or are impacted by) the results generated by the system (e.g., results from a technology concept study).
· Customer of CDS System - The organizations that use the operational system to perform specific functions.
· Discipline Consultant - The organizations that will interact with SAB analysts and VSAs during conceptual design studies to incorporate higher-fidelity tools and data. During the development stage, they may provide subject matter expertise to support interface development.

· Developer - The organizations that perform activities resulting in software products (e.g., requirements analysis, design, code, test, configuration management). “Development” may include new development or modification and reuse of existing software and integration of software.
· Technology Transfer Recipient – The organizations (government, industry, academia) that may be interested in CDS and that may receive some of the project’s tools and data. Some limited functionality of the system will be available to them; however, these organizations are not considered primary users and they do not drive the requirements.
The CDS stakeholders are listed in the table below, and their types (roles) are indicated. 

	Stakeholder organizations and their types
	Funder
	Customer of CDS products
	Customer of CDS system
	Discipline

Consultant
	Developer
	Technology Transfer Recipient

	VSP EASI
	X
	X
	
	
	
	

	NASA – Code R
	X
	X
	
	
	
	

	VISTA Sector Analysts
	
	X
	X
	
	
	

	VSP Level 2 Managers
	
	X
	
	
	
	

	VISTA Sector Managers
	
	X
	
	
	
	

	ASCAC SAB
	
	
	X
	
	X
	

	ASCAC AAB
	
	
	X
	
	
	

	GRC - ASAB
	
	
	X
	X
	X
	

	AAAC CAB
	
	
	
	X
	
	

	SMC MDB
	
	
	
	X
	
	

	AirSC DCB*
	
	
	
	X
	
	

	AirSC VDB*
	
	
	
	X
	
	

	AAAC AB
	
	
	
	
	X
	

	AAAC CMSB
	
	
	
	
	X
	

	ASCAC MDOB
	
	
	
	
	X
	

	AirSC GCB
	
	
	
	
	X
	

	SEC DAIB
	
	
	
	
	X
	

	SMC ACMB
	
	
	
	
	X
	

	Contracted Developers
	
	
	
	
	X
	

	CADWG21
	
	
	
	
	
	X



* These two LaRC branches are not currently represented in the CDS project.

The stakeholders are prioritized as follows. The columns in the table above, from left to right, show priority in descending order. That is, the funder is considered the highest priority stakeholder, while technology transfer recipients are considered the lowest priority stakeholders. Furthermore, the stakeholders listed as customers (in the 3rd and 4th columns) are prioritized within their type; priority is shown from top to bottom in descending order. For example, the VISTA Sector Analyst is the highest priority “Customer of CDS System”, while GRC-ASAB is the lowest priority. The last three columns in the table do not prioritize within the types. For example, the MDOB and ACMB developer organizations are considered to have the same priority.
4. Constraints

This section captures the external factors beyond CDS’s control that will impact development.

· Budget – Funding determines the amount of work that can be done (and by whom). 

· Schedule – The program milestones determine what must be delivered and when.

· Program pressures - The program office favors using existing tools and methods which limits CDS design choices but produces quicker results.

· Positive Technology Transfer – LaRC expectation for PTT may affect product schedule.

· FAA regulations – Requirements on codes.

· Proprietary data – The data sensitivity determines the procedures needed for protecting it.

· Software development procedures – The LaRC LMS procedures impact how the CDS system is developed. These procedures include:

· LMS-CP-5528 – “Software Planning, Development, Acquisition, Maintenance, and Operations”

· LMS-CP-5529 – “Software Configuration Management Planning for Low-, High-, and Critical-Control Software”

· LMS-CP-5532 – “Software Acquisition Planning”

· Access / security procedures – The LaRC LMS procedures impact allowable access to the CDS system’s resources (computers and information). Procedures which may impact CDS include: 

· LMS-CP-5909 – “Development, Review and Maintenance of Web Sites in the LaRC Domain” 

· LMS-CP-1723 – “Approval for External Software Release”

· LMS-CP-1724 – “External Release of NASA Software”

· LMS-CP-1725 – “Export Control”

· LMS-CP-5517 – “Conducting a Risk Assessment and Preparing the Information Technology (IT) System Security Plan”

· LMS-CP-5696 – “Accessing Network Services Through the Center Firewall”

· LAPD 2810.1 – “Appropriate Use of NASA LaRC Information Technology Resources”

· LAPD 2810.2 – “Minimum Information Technology Security Requirements for LaRCNET”
5. External Interfaces

This section defines the boundaries of the CDS system. The figure below represents the CDS interfaces and includes questions and issues that require more discussion before the external interfaces can be clearly identified.
Interface Issues and Questions:

· Effect of computer security issues – Access to data and applications will be affected.

· Network constraints – Firewall issues may make web pages unavailable. Response time may become slow.

· Operating systems –Windows and Unix

· Computer Hardware

· User Interfaces – Multiple types of users with different levels of systems analysis expertise will use the system analysis tools. Discipline consultants and individuals performing maintenance and upgrades will also access the system.

· External databases – Data collected from previous studies both inside and outside of SAB, including customer supplied data.



[image: image1]
Assumptions

This section lists assumptions identified at this point. These assumptions must be validated early in the project’s requirements definition phase.

· Proprietary data exists.

· Mixture of COTS and GOTS tools exists; COTS requires licenses.

· Access to data and tools is controlled based on the user login information.

· There are different types of users with varying levels of conceptual design expertise.

· A toolbox exists, where tools can / need to be selected and connected.

· New tools will be added to the toolbox.

· There are incompatible tools that cannot form an executable process model.

· Some tools fail gracefully and others do not.

· User help is needed.

· Various report formats

· The system is accessible to external (outside of LaRC) users.
· Computing hardware capability will continue to grow.
· The Spiral model will be used to develop the system.
6. Risks

· Available workforce – Workforce may be committed to other projects. Critical users and discipline experts may have limited time to participate in requirements development. Discipline experts may not be available when needed.

· User expectations / acceptance – Undeclared expectations or conflicting requirements may affect product acceptance.

· COTS software – Unknown future issues, including technological and market forces. Reliance on vendor for feature addition and bug fixes. Cost of licenses and maintenance may escalate or may exceed budget. May not be available on some platforms. Incompatible or inconsistent interfaces. No standards.

· Agency / center focus – Changing priorities may impact budget, schedule, priorities, and available workforce. 

· Cultural changes – The project requires bringing together conceptual design (systems analysts, low fidelity analysis) and preliminary design (discipline experts, high fidelity analysis) and multiple discipline communities with different jargon and terminology; possible resistance to changes in tools and processes and language.

· Legacy GOTS software – Software may not be portable or reliable; technical limitations may not be understood; history and design peculiarities may be lost.

· Rapidly evolving information technology – New developments may invalidate early design decisions.
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2. CDS Glossary.
Appendix A – Stakeholder Profiles 

	Stakeholder 
	Expertise
	Responsibilities
	Expectations

	VSP EASI, 

VSP Level 2 Managers
	Oversee CDS, facilitate planning, provide funding, and track execution.
	Approve CDS funding, documentation, and schedule.
	Support for the vehicle sector analysts and synergy with other EASI subprojects.

	NASA – Code R
	Oversee NASA’s Aerospace Technology Enterprise programs.
	Provide top-level strategic planning, approve schedule, and provide funding.
	Support goals of Code R aeronautics theme, assist decision makers.

	VISTA Sector Analysts and

Managers
	Vehicle Sector decision makers and analysts, with expertise in aircraft systems design and management.
	Provide primary input and guidance on requirements (fidelity, accuracy, tools).
	Perform system analysis with higher accuracy and efficiency for conventional and unconventional aircraft.

	ASCAC SAB

(Swales)
	Specialize in conceptual design and methods development. Expertise in aerodynamics, propulsion, and structures.
	Perform conceptual design studies, develop improved methods, evaluate technology impact. 
	Accomplish tasks easier and faster, expand tool set to enable new vehicle type studies. 

	ASCAC AAB
	Investigate and develop techniques for survivability enhancing technologies.  
	Responsible system studies directed toward advancing the state of the art of military aircraft technology.
	Enhance the capability to quickly design and evaluate unconventional vehicles.



	GRC - ASAB
	Specialize in propulsion system conceptual design and methods development.
	Perform conceptual design studies on propulsion systems, develop methods, evaluate technology impact. 
	Accomplish tasks easier and faster, expand tool set to enable new vehicle type studies.

	AAAC CAB
	Provides established high-end CFD tools and expertise for aerodynamic analysis and design of air vehicles.
	Provide tools for (grid generation, flow analysis) and support high-fidelity aerodynamic analysis.
	Learn about conceptual design; high-fidelity tools may open up undiscovered design space.

	SMC MDB
	Specialize in structural mechanics, structures testing, test method development, and analysis tools development. 
	Develop tools and requirements for variable fidelity structural analysis and design tools.
	Demonstrate benefits of improved structural analysis and data in the conceptual design process.

	AAAC AB
	Aeroacoustic knowledge of requirements, and knowledge of Aeroacoustic Codes.


	Help guide the incorporation of low and high fidelity acoustic tools.


	Learn about conceptual design; demonstrate benefits of combined codes for SNPA.

	AAAC CMSB
	Expertise in advanced computational methods for aerodynamics and aeroacoustics. 


	Develop and provide assistance in the use of high-fidelity aerodynamic / aeroacoustic methods.
	Develop understanding of conceptual design and the need for aerodynamic tools in the design process.

	ASCAC MDOB
	Expertise in MDO methods development.
	Adapt methods for MDO, geometry, stability & control, noise; provide experience in frameworks.
	Demonstrate MDO benefits; extract representative aircraft conceptual design problem for MDO research. 

	AirSC GCB
	Expertise in developing advanced methods in robust control law design and implementation.
	Develop/integrate control metrics into the design process. Quantify impact of modeling uncertainties.
	Promoting controls from an afterthought to an integral part of the early-phase design process.

	SEC DAIB
	
	
	

	SMC ACMB
	Expertise in multidisciplinary methods, structural analysis and dynamics, heat transfer, aircraft accident investigation.
	Structural layout tool development; advanced geometry visualization. Framework evaluation.
	Demonstrate methods benefits; extract aircraft conceptual design problem for ACMB research.

	CADWG21
	Conceptual aircraft design experts representing government, industry and academia.
	Provide a forum for exchanging information on state-of-the-art of aircraft conceptual design. 
	Provide external interface requirements, feedback for CDS. Gain access to tools and data. Form partnerships.
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