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	The Mission Definition Review (MDR) exit criteria outlined in NASA-HDBK-2203, Topic 7.09, evaluate whether the mission's objectives, requirements, and system approach—including software-related aspects—are well-defined, achievable, and ready to proceed to detailed preliminary and system design. The MDR ensures that the foundational mission framework is established and that software considerations are integrated into the overall system design and management approach.


	
Documents or sections in a document are identified by Bold Blue text. 


	#
	Criteria
	Y/N
	Comments

	A
	Mission Objectives and Requirements
	
	

	A1
	Mission Objectives: The mission's objectives and requirements, including all software-related aspects, must be clearly defined, complete, and aligned with stakeholder expectations.
	
	

	A2
	Software Contributions to Mission Objectives:  Mission-level requirements should link to high-level software requirements.
	
	

	B
	System Concept and Preliminary Design
	
	

	B1
	Software Concept: The overall system concept and preliminary design should identify software's role in achieving mission objectives.
	
	

	B2
	Software Design Preliminary Assessment: High-level descriptions of software functionality, interfaces, and performance expectations should be provided.
	
	

	C
	Software Requirements Definition
	
	

	C1
	Software Requirements: must be preliminarily identified and traceable to mission and system objectives.
	
	

	C2
	Initial Functional, Performance, Safety, Security, and Reliability Requirements: should be outlined.
	
	

	C3
	Software Bi-directional traceability is complete.
	
	

	
	· Bi-directional traceability is complete with the system, hardware, and ICD requirements.
	
	

	
	· Transparent allocation of system requirements to software and software architectural elements.
	
	

	D
	Software Integration Concept
	
	

	D1
	Sosftware Integration: The approach for integrating software with mission hardware, ground systems, and external systems must be preliminarily defined.
	
	

	D2
	Software Interfaces: Key software interfaces should be identified, and integration challenges should be addressed.
	
	

	E
	Feasibility Analysis		
	
	

	E1
	Feasibility Analysis: The technical feasibility of meeting software-related mission objectives within constraints (e.g., schedule, budget, resources) must be demonstrated.
	
	

	E2
	Feasibility Analysis: Any gaps or risks associated with the software concept should be identified.
	
	

	F
	Risk Identification and Mitigation
	
	

	F1
	Software Risks: Software-related risks (technical, schedule, or cost) must be identified and assessed, with preliminary mitigation strategies documented.
	
	

	F2
	Software Risks: Risks associated with software integration and performance must be highlighted.
	
	

	G
	Compliance and Standards
	
	

	G1
	Software Approach: The software approach must comply with relevant NASA and mission-specific standards (e.g., safety and cybersecurity requirements).
	
	

	G2
	Mission Constraints: Any unique constraints or standards applicable to the mission must be addressed in the software planning process.
	
	

	H
	Safety and Security Considerations
	
	

	H1
	Safety-Critical Software Functions:  and potential hazards must be identified.
	
	

	H2
	Preliminary cybersecurity:  measures and strategies must be outlined to protect software assets and interfaces.
	
	

	I
	Preliminary Development Strategy
	
	

	I1
	Software Development Plan: A preliminary software development approach should be documented, including lifecycle phases, resource allocations, and general timelines.
	
	

	I2
	Software Development Plan: The development strategy should ensure the ability to meet mission objectives within constraints.
	
	

	J
	Verification and Validation Planning
	
	

	J1
	initial V&V strategy: An initial V&V strategy must be defined, outlining how software requirements will be verified and validated during subsequent development phases.
	
	

	J2
	Preliminary Success Criteria for IV&V: Preliminary success criteria for V&V should be established.
	
	

	K
	Stakeholder Approval
	
	

	K1
	Stakeholder Review: Key stakeholders, including system architects, project managers, and assurance teams, must review and approve the software approach as part of the mission definition.
	
	

	K2
	Stakeholder Review: Stakeholder concerns must be addressed before proceeding to the next phase.
	
	

	L
	Documentation and Reporting
	
	

	L1
	Software Plans Schedules, Resources, and Requirements are sufficiently mature to begin next Phase.
	
	

	
	· Adequate planning exists for developing, inserting, or deploying any enabling new software technology or avionics technology needed for software development.
	
	

	
	· The software schedule satisfies the following conditions: Coordinates with the overall project schedule, Documents the interactions of milestones and deliverables between software, hardware, operations, and the rest of the system, reflects the critical dependencies for software development activities and identifies and accounts for dependencies with other projects and cross-program dependencies.
	
	

	
	· The proposed avionics/software architecture is credible and responsive to program requirements and constraints, including supporting the single-point failure/Fault Tolerance requirements.
	
	

	
	· The planned use of software static code analysis is acceptable.
	
	

	L2
	Quality Software Requirements: have been established.
	
	

	
	· Software requirements include requirements for COTS, GOTS, MOTS, OSS, reused software components, interface requirements, cybersecurity requirements, fault management software requirements, and software-related safety constraints, controls, and mitigations.
	
	

	
	· The software requirements are testable.
	
	

	
	· The software requirements address the Software Fault Tree Analysis (FTA) or Software Failure Modes and Effects Analysis results.
	
	

	
	· TBD and TBR items are identified with acceptable plans and schedules for their disposition, and the software volatility metric is less than 30%. The % of TBD/TBC/TBRs in the software requirements document does not exceed 20%
	
	

	
	· High software requirements quality risk score (software requirements quality score of 3 or higher).  Less than 3 is a risk, and fewer than 20% of the requirements have a high-risk or very high-risk score.
	
	

	
	· A sufficient number of detailed software requirements exist.
	
	

	
	· Software cybersecurity requirements are defined.
	
	

	
	· Operational scenarios are defined enough to support the definition and allocation of software requirements.
	
	

	L3
	Hazard Analysis: is complete and available
	
	

	
	· The software hazards are clearly defined.
	
	

	
	· Traceability between software requirements and hazards is complete..
	
	

	
	· Hazard controls are defined.
	
	

	
	· Hazard verifications are defined.
	
	

	
	· All software requirements that trace to a hazard analysis are to be verified by test.
	
	

	
	· Software hazards address the software Failure Modes and Effects Analysis (FMEA) and software Fault Tree results
	
	

	L4
	Completed Software Plans and Peer Reviews:  are available
	
	

	
	· The software technical metric margins are defined and are acceptable.
	
	

	
	· Adequate technical and programmatic margins (e.g., data throughput, memory, CPU utilization) and resources exist to complete the software development within budget, schedule, and known risks.
	
	

	L5
	Software risks

	
	

	
	· Evidence exists with Software process audit results.
	
	

	
	· Evidence that the software development organization followed the required processes for this point in the software lifecycle.
	
	

	
	· NASA has access to the software products in electronic format, including software development and management metrics.
	
	

	
	· The planned use of software static code analysis is acceptable..
	
	

	
	· Software risks, issues, and findings are documented.
	
	

	
	· The project has addressed all software assurance and Severity 1 or 2 findings.
	
	

	
	· Verify that the project does not have a risk associated with developing software at the same time as the hardware is being designed, the risk of misunderstanding the software-hardware interfaces, and not having the hardware available to use in the software development.
	
	

	
	· Software supply chain risks.
	
	

	
	· Sufficient software workforce or software skillsets exist
	
	

	L6
	Relevant Documentation: All relevant documentation must be completed, reviewed, and approved, including high-level software requirements, system design concepts, risk analyses, and resource assessments.
	
	

	
	· NASA NPR 7150.2 Requirements Mapping Matrix: is complete
	
	

	
	· NASA-STD-8739.8 Requirements Mapping Matrix: is complete
	
	

	
	· Completed Software Classification And Safety Ccriticality Assessments: are available
	
	

	
	· The correct software classifications have been defined.
	
	

	
	· Staffing: Identify the software assurance, software safety, and IV&V personnel for the project and milestone review.
	
	

	
	· IV&V concept reviews are completed (concept, reuse, architecture, ops maturity, feasibility, hazard, security)
	
	

	
	· Completed IV&V Project Execution Plan
	
	

	
	· Software and avionics architectures
	
	

	
	· IV&V Project risk assessment
	
	

	
	· IV&V Project Execution Plan
	
	

	
	· Software Configuration Management Plan
	
	

	L7
	Software Concept: The MDR should result in an approved software concept as part of the broader mission plan.
	
	

	
	· Confirm RFAs and RIDs from SRR have been satisfactorily resolved
	
	

	M1
	AI/ML Considerations: The following criteria apply when the mission concept includes artificial intelligence (AI), machine learning (ML), data‑driven autonomy, or adaptive algorithms. These items ensure that AI/ML elements are identified early, assessed for feasibility, integrated safely, and aligned with mission objectives.
	
	

	M2
	AI/ML: Mission Relevance & Objectives:
	
	

	
	· AI/ML functions contributing to mission objectives are identified, with clear descriptions of their intended purpose, operational role, constraints, and performance expectations.
	
	

	
	· AI/ML functionality is traceable to mission‑level and system‑level objectives.
	
	

	M3
	AI/ML: AI/ML System Concept:
	
	

	
	· The preliminary AI/ML system concept is defined, including model types, training strategies, expected behavior envelopes, data sources, and autonomy levels. 
	
	

	
	· Compute, storage, network, and timing constraints relevant to AI/ML are described.
	
	

	M4
	AI/ML: Requirements & Data Definition:
	
	

	
	· Preliminary AI/ML requirements are identified (accuracy, precision/recall, robustness, uncertainty bounds, false‑positive/negative tolerance). 
	
	

	
	· Training, validation, and operational data requirements are defined, including data quality, provenance, and governance constraints.
	
	

	
	· Requirements traceability from AI/ML functions to system and mission requirements is established.
	
	

	M5
	AI/ML: Integration & Interfaces:
	
	

	
	· AI/ML integration points with flight software, avionics, ground systems, and external systems are identified. 
	
	

	
	· Defined behavior for how AI outputs influence system actions (e.g., advisory vs. authoritative) is provided.
	
	

	
	· Preliminary interface definitions include timing, data flows, and dependency considerations.
	
	

	M6
	AI/ML: Feasibility & Technical Assessment:
	
	

	
	· Feasibility of achieving AI/ML performance requirements within mission constraints is assessed (training viability, model size, compute footprint, environmental impacts). 
	
	

	
	· Early identification of potential model drift, brittleness, or bias concerns is documented.
	
	

	M7
	AI/ML: Risk Identification & Mitigation:

	
	

	
	· AI/ML‑specific risks (data bias, drift, adversarial susceptibility, uncertainty, interpretability limitations) are identified. 
	
	

	
	· Preliminary mitigation strategies such as bounding functions, confidence thresholds, fallback modes, and runtime monitoring are described.
	
	

	M8
	AI/ML: Safety, Hazard, and Security Implications:
	
	

	
	· AI/ML safety‑critical behaviors are identified, including hazards generated by misclassification, unpredictable responses, or degraded model performance. 
	
	

	
	· Preliminary cybersecurity and supply chain risks for AI/ML models, datasets, and toolchains are addressed.
	
	

	M9
	AI/ML: Development Approach & Lifecycle:
	
	

	
	· Preliminary AI/ML development lifecycle is defined (training cycles, retraining cadence, data curation, simulation needs, verification testbeds). 
	
	

	
	· Resource needs (compute, labeling, datasets, test infrastructure) are identified.
	
	

	M10
	AI/ML: Verification & Validation Strategy:
	
	

	
	· Initial V&V strategy addresses AI/ML‑specific testing: 
· Performance testing across operational scenarios
· Robustness and boundary‑case testing
· Simulation-based evaluation
· Uncertainty quantification
	
	

	
	· Preliminary acceptance thresholds for safe deployment of AI/ML behaviors are defined.
	
	

	M11
	AI/ML: Documentation & Review Readiness:
	
	

	
	· Preliminary AI/ML documentation includes: 
· Model concept and assumptions
· Data sources and constraints
· Evaluation results
· Identified hazards and mitigations
· AI‑related requirements and interfaces
	
	

	
	· AI/ML artifacts are available for MDR review and aligned with mission‑level documentation maturity expectations.
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