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Systems Analysis and Concepts (SACD) Overview
ÅVision
üTo be recognized as the preeminent systems analysis provider for NASA.

ÅMission
üInfluence future NASA missions by providing analysis, concepts, tools, & technology 

assessments to inform decisions across the full spectrum of aeronautics and space 
systems and portfolios.

ÅDefinition
üSystems Analysis is an integration, analysis, or conceptual design process utilizing a 

variable fidelity analysis methodology in determining an overall definition, feasibility, 
affordability, performance, or system requirement of an Architecture, Vehicle, or 
Operational concept within a physics-based multi-disciplinary environment.

Å3 Branch Organizations (incl. Dir. Office) ς(115 CS and 40+ Contractors)
üVehicle Analysis Branch (E401, CS-37, Contractor-1)

üSpace Mission Analysis Branch (E402, CS-40, Contractor-24)

üAeronautics Systems Analysis Branch (E403, CS-32, Contractor-10)
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E4 Organization Chart

Systems Analysis and Concepts Directorate
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Points of Engagement

Langley

Science Directorate

STED

OSACB

Office of Chief Technologist

OCFO

Planetary Science
Laser Eye Safety Analysis

Independent Cost Estimates

Lead and/or Deputy

ARMD

Advanced Air Vehicles

Integrated Aviation Systems

Transformative Aeronautics Concepts
Airspace Operations and Safety

Commercial Supersonic Technology
Advanced Air Transport Technology

Flight Demonstrations and Capabilities

Transformational Tools & Technologies
Convergent Aeronautics Solutions

Air Traffic Management eXploration

Hypersonic Technology Project

MDAO

Uncertainty Quantification

Portfolio Analysis and Management Office

Center Strategic Planning

Exploration Portfolio Manager

Space Assembly of Modular Systems OfficeHEOMD

STMD

Office of Chief Technologist

Mars Transportation Assessment Study

SE&I

O. of Administrator

Human Lander System

Gateway

Early StageInnovation

S&T Partnership

Fire Drills

Strategy and Architectures
Capability Integration

Mars Architecture Team

Habitation

Collaboration

SE&I IP
Architectures & Systems Analysis

Flight Mechanics

Game-Changing Development

Life Support System Program

Program Office

SE&I Cross Program Integration

SBIR/STTR

Office of Chief Engineer NASA Engineering & Safety CenterCrew Size Assessment Study

STRG

International Architecture Working Group

ESD

SVS

ADO
CrewCo

Advanced Exploration Systems

SLS
Orion

Launch Vehicle Aerodynamics
GNC
Universal Stage Adapter
Evolvability

SMD
Science Office for Mission Assessment

Designated Observables

Earth Science Pathfinder Program Office
Earth Science Division

Aerosols, Cloud, Convection, & Precipitation
Surface Biology and Geology
Mass Change
Surface Deformation and Change

Value Framework

Mission Analysis

Pre-FIRE

Review Support

OSAM National Initiative

Lunar Architecture Team

Mobility
Cargo Lander

Science & Utilization
TechnicalIntegration
Portfolio Integration

AES

Lunar Safe Haven Seedling

ASTRA

Phase 2

Phase 2

Phase 2

GeoCarb

Constellation Risk Assessment Study



VAB Technical Areas and Capabilities
Technical Areas:
üConceptual design/systems analysis of space exploration vehicles, hypersonic vehicles, and launch vehicles

ü Identify high pay-off technologies and synergies between different technologies 

üDetermine technology maturation effects on vehicle design and mission success

ü Identify trade space, systems performance, system requirements, and research objectives

üAssist stakeholder decision making through sensitivity analyses and design space exploration

Capabilities:
ÅDevelop and maintain innovative tools/methods for systems analysis/technology assessment

üAero / Aerothermodynamics

üPropulsion

üReliability, Risk, Cost, UQ

üStructures

üFlight mechanics/trajectories

üVehicle Design, Configuration, Closure, CAD/Geometry

ÅDevelop variable fidelity systems analysis frameworks and suites

ÅProvide subject matter expertise and multi-disciplinary technology interaction assessments
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SMAB Mission and Products
Our Mission: We enable NASA leadership to effect meaningful change through well-informed decision-
making by performing concept development, analysis, and integration of complex aerospace systems.

Strategic Analysis
Framework structures, strategy development, 
market analysis, portfolio formulation & evaluation 
decision support

Campaigns

Concept 
Design, 
Analysis, and 
Assessment of

Integrated 
Architectures

Missions/Flights

Vehicles

Multi -mission planning over extended 
periods of time to accomplish objectives

Highly integrated architectures developed to 
support a campaign or multiple missions

End-to-end planning for space missions; 
strong space trajectory analysis capability

Space vehicle design, sizing, and configuration

Decision Analysis Portfolio characterization and prioritization 
facilitation, process development, data visualization

Technology Assessment Characterization of technology and capability 
needs vs. state-of-the-art



Exploring advances to aeronautical concepts today for our transportation futureé

Capabilities Concepts

!{!.Ωǎ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ ƛŘŜŀǘŜ ŀŘǾŀƴŎŜŘ ŀƛǊ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŎƻƴŎŜǇǘǎΣ ǇŜǊŦƻǊƳ ƛƳǇŀǊǘƛŀƭ ŀǾƛŀǘƛƻƴ 
systems analysis, conduct aeronautics research strategic planning, and develop enhanced design 

and analysis methods. We foster an engaging culture that values innovation and diversity of 
thought to attract and nurture exceptional personnel.

Customers

sis Branch



Key Partners Key Activities

Key Resources

Value Proposition Customer Relationships

Channels

Customer Segments

Production Delivery

Who can provide resources to 
support our activities?

Who/what is needed to produce 
and deliver our value?

What value do we provide?
How do we maintain a relationship 
with our customers?

How do we deliver value to 
customers?

Who do we serve?

Å Approved NASA Project data 
transferprocesses

Å Individual requests for 
documents

Å Person-to-Person Conversations
ÅMeetings
ÅOffice 365 Teams
Å Conferences
Å Systems Analysis website
Å Sharepoint
Å@LaRC Website
Å Email communication

Å Multi-disciplinary Engineers with 
systems analysis / integration 
perspective

Å Organizational Line Management
Å Administrative assistants
Å Systems Administration / Software
Å NASA Contractor/ Intern support
Å Chief Technologist & Engineer
Å Senior Directorate Management

Å AgencyMission Directorates
Å LaRCOffice of the Director
Å LaRCProduct Unit Directorates
Å LaRC Core Resource Units
Å LaRC Mission Support Directorates
Å LaRCOCT
ÅhD!ΩǎΣ !ŜǊƻǎǇŀŎŜ LƴŘǳǎǘǊƛŜǎ

Key Resources

Å Aeronautics Systems Analysis
Å MDAO
Å Modeling & Simulation
Å PortfolioAnalysis
Å PropulsionIntegration
Å Risk/ Safety Analysis
Å Structures& Materials
Å TransportationSystem Modeling
Å Uncertainty Quantification

Å Space MissionAnalysis
Å Campaign Analysis
Å Capability Assessment
Å Comm. & Telemetry / Security
Å Cost Analysis
Å Decision Analysis
Å Flight Mechanics
Å Habitation/Human Sys. Integration
Å Instrument Design & Analysis
Å Integrated Architectures
Å Mission Analysis
Å Modeling & Simulation
Å Strategic Analysis
Å Supportability
Å Systems Engineering
Å Uncertainty Quantification
Å Vehicle Sizing

Å VehicleAnalysis
Å AdvancedConcepts
Å Aerodynamics
Å Aeroheating
Å Astrodynamics
Å Control Systems
Å Cost Analysis
Å Entry,Descent & Landing
Å Flight Dynamics
Å FlightMechanics
Å Load Estimation
Å Modeling & Simulation
Å Propulsion
Å Risk Management & Analysis
Å Structures & Materials
Å Uncertainty Quantification
Å Vehicle Sizing

Å AgencyHQ/ Mission Directorates
ÅOffice of the Administrator
Å ARMD
Å HEOMD
Å STMD 
Å SMD
ÅOCE / NESC
Å ProgramLeadership

Å LaRC Senior Leadership
ÅOffice of the Director (OD)
Å Product Unit Directorates
Å Core Resource Directorates
ÅMission Support 

Directorates
Å LaRC OCT

Å Langley Technology 
Council

Å Langley Strategic 
Technology Investment 
Plan (LSTIP)

ÅOD Center Investments
Å CIF, IRAD, NIAC, 

ECI, SBIR/STTR
Å LaRC researchers, technologists, 

engineers
Å NASA Centers

Å All Space, Science, and 
Research Centers

Å Agency Project Leadership
ÅOGAs

Å NRO, DARPA, FAA, NOAA
Å Aerospace / Defense Industries

Å Senior Leadership
Å Business Development
Å Technical Experts

ÅGeneral Public

Å Person-to-Person conversations
Å Attending Agency approved Events 

Å Professional conferences
Å Technical workshops
Å Public outreach forums

Å Email communication
Å Approved digital data transfer & 

communication
ÅMeetings 

Å Directorate weekly staff
Å Directorate/Branch 

monthly tag ups
Å Center CLC/CMC/MIF
Å Product Unit Integration / 

Pre-/a/Ωǎ

What do we do to produce and 
deliver our value?

Key Activities

Å Sys. Analysis Technical Capabilities
Å Aeronautics Systems Analysis
Å Aerodynamics
Å Aeroacoustics
Å Autonomy
Å Certification
Å Concept-to-Flight / Test
Å Cost Analysis
Å Flight Dynamics
Å Integrated Vehicle Design

ÅWe CREATEthe structure to allow 
decision makers to make 
informed decisions
ÅWe ENABLErobust discussions to 

identify drivers and challenges 
ÅWe CHALLENGE constraints to 

create innovative solutions 
ÅWe IDENTIFYa diversity of 

alternative solutions over 
optimizing to point solutions
ÅWe EXPLOREthe art of the 

possible for aerospace systems

Products/Services

Å Deliver on NASA Mission
Å NASA Program / Project 

milestone deliverables
Å Studies & Assessments
ÅOGA technical collaborations

Å LaRC Tech. Council Support
Å Agency / Center strategic 

efforts
Å Langley Technology Council
Å SBIR / STTR efforts
Å Center technical quality 

review / assessment panels
Å CAS & NIAC innovative ideas
Å Emerging and disruptive 

technology efforts



SACD Contractor Support



SACD Contractor Support ς(FY21)

ÅTEAMS 3 - Technology, Engineering, and 
Aerospace Mission Support 3

üAnalytical Mechanics Associates 
(AMA) Inc ς(30)

üBinera Inc. ς(1)

ÅLAMPS 2 - Langley Administrative, Media, 
and Professional Services 2

üAlutiiq Fusion Joint Venture ς(3)

ÅNEST - NASA End-user Services & 
Technologies

üLeidos Inc. ς(2)

ÅNIA ςNational Institute of Aerospace ς(1)

ÅBryce Space and Technology 
(HEOMD/AES) ς(1)
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ÅSystems Analysis and Concepts Development ς(нрҌ ¢5bΩǎ C¸нм)

ÅDiscipline 12 involves studies to enable informed technical, programmatic and 
budgetary decisions. This work requires proficiency in the development of systems 
analysis products including, but not limited to: 

üSystem concepts and requirements; mission architectures; system integration; campaign 
analysis; mission analysis; 

üVehicle analysis and design; system and technology trades; life cycle analyses (cost, reliability, 
operations, affordability, risk); configuration design, layout and packaging; 

üAerodynamics and aerothermodynamics; thermal analysis and thermal protection systems; 
structures; propulsion systems; trajectory/flight mechanics; stability and control; emissions, 
noise; 

üExtra-vehicular activities; avionics; software systems; communications; environmental control 
life support systems; and tools and methods. 

üThe facilities include, but are not limited to, the Advanced Concepts Laboratory, Integrated 
Design Center, and computer laboratories.

TEAMS 3 (Discipline 12)
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ÅHEOMD

üExploration Mission Analysis

ÅSMD

üScience Mission Analysis

ÅARMD

üAircraft Certification

üAir Transportation Operations

üAerodynamics

üUncertainty Quantification

üModeling and Simulation

üRisk Assessment

üUAM Forecast Modeling / Scenario Generation

SACD Contractor Capability Gaps ς(Predicted)




























