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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.


	
Mission Definition Review (MDR) – Checklist

	Software Criteria
	Y/N
	Notes

	Are the mission objectives clearly defined, including all software-related contributions?
	
	

	Is a preliminary description of software functionality, interfaces, and performance expectations available?
	
	

	Are preliminary software requirements identified and traceable to mission and system objectives?
	
	

	Is software bi-directional traceability established with system, hardware, and ICD requirements?
	
	

	Is the preliminary approach for integrating software with mission hardware, ground systems, and external systems defined?
	
	

	Has the technical feasibility of meeting software-related mission objectives been demonstrated within schedule, cost, and resource constraints?
	
	

	Are software-related risks (technical, schedule, cost) identified with preliminary mitigation strategies?
	
	

	Does the software approach comply with applicable NASA and mission-specific standards?
	
	

	Are safety-critical software functions and potential hazards identified?
	
	

	Are preliminary cybersecurity considerations identified for software systems and interfaces?
	
	

	Is a preliminary software development plan documented, including lifecycle phases, resources, and timelines?
	
	

	Are preliminary software success criteria identified?
	
	

	Have key stakeholders reviewed and approved the software approach?
	
	

	Are software plans, schedules, resources, and requirements mature enough to proceed to the next phase?
	
	

	Is the proposed software/avionics architecture credible and aligned with mission constraints?
	
	

	Are hazard analyses complete, including hazard definitions, traceability, controls, and verifications?
	
	

	Are software plans, peer reviews, and technical margins acceptable (CPU, memory, throughput)?
	
	

	Are software risks, issues, and findings documented, with evidence of process compliance?
	
	

	Are critical documentation sets (classification, standards mapping, IV&V assessments, configuration management plans) complete and available?
	
	

	Are AI/ML functions and their mission relevance clearly defined and traceable to mission and system objectives?
	
	




Section 2 — Detailed Software Criteria

A. Mission Objectives and Requirements
· Are the mission’s objectives and software‑related requirements clearly defined, complete, and aligned with stakeholder expectations?
· Do mission‑level requirements link appropriately to high‑level software requirements?
B. System Concept and Preliminary Design
· Does the system concept and preliminary design clearly identify the role of software in achieving mission objectives?
· Are high‑level descriptions of software functionality, interfaces, and performance expectations provided?
C. Software Requirements Definition
· Have preliminary software requirements been identified and traced to mission and system objectives?
· Are initial functional, performance, safety, security, and reliability requirements defined?
· Is bi‑directional traceability between software, system, hardware, and ICD requirements complete?
· Is allocation of system requirements to software and software architectural elements transparent and documented?
D. Software Integration Concept
· Has the preliminary approach for integrating software with mission hardware, ground systems, and external systems been defined?
· Are key software interfaces identified, and have early integration challenges been addressed?
E. Feasibility Analysis
· Has the technical feasibility of meeting software‑related mission objectives within schedule, budget, and resource constraints been demonstrated?
· Are gaps or risks in the software concept identified?
F. Risk Identification and Mitigation
· Are software‑related technical, schedule, and cost risks identified and assessed, with preliminary mitigation strategies documented?
· Are risks associated with software integration and performance highlighted?
G. Compliance and Standards
· Does the software approach comply with applicable NASA and mission‑specific standards (including safety and cybersecurity)?
· Have mission‑unique constraints or standards been addressed in the software planning process?
H. Safety and Security Considerations
· Are safety‑critical software functions and associated potential hazards identified?
· Are preliminary cybersecurity measures defined to protect software assets and interfaces?
I. Preliminary Development Strategy
· Is a preliminary software development plan documented, including lifecycle phases, resource allocations, and timelines?
· Does the development strategy demonstrate feasibility to meet mission objectives within constraints?
J. Verification and Validation Planning
· Is an initial verification and validation (V&V) strategy defined for software requirements?
· Are preliminary success criteria for V&V established?
K. Stakeholder Approval
· Have key stakeholders (systems engineering, project management, assurance, etc.) reviewed and approved the software approach?
· Have all stakeholder concerns been addressed before advancing to the next phase?
L. Documentation and Reporting
· Are software plans, schedules, resources, and requirements sufficiently mature to proceed to the next phase?
· Has planning been completed for inserting or developing any new enabling software or avionics technologies?
· Does the software schedule align with the overall project schedule and correctly reflect dependencies and deliverables?
· Is the proposed avionics/software architecture credible and aligned with mission constraints (including fault tolerance)?
· Is the intended use of software static code analysis acceptable and planned?
L2. Quality of Software Requirements
· Have quality software requirements been established for COTS/GOTS/MOTS/OSS, reused software, interfaces, cybersecurity, fault management, and safety constraints?
· Are software requirements testable and supported by appropriate operational scenarios?
· Do software requirements address FTA/FMEA results?
· Are TBD/TBR items within acceptable thresholds, with plans for disposition?
· Is the software requirements risk score acceptable, with high‑risk items below required limits?
· Does the software baseline contain sufficient detailed requirements?
L3. Hazard Analysis
· Is the software hazard analysis complete and available?
· Are software hazards clearly defined and traceable to software requirements?
· Are hazard controls and associated verifications defined?
· Are all hazard‑related software requirements planned to be verified by test?
· Do software hazards address FMEA and fault tree analysis results?
L4. Software Plans and Peer Reviews
· Are software technical margins (throughput, memory, CPU, etc.) defined and acceptable?
· Are programmatic margins sufficient for schedule, budget, and risk?
· Are software peer reviews and required plans available and complete?
L5. Software Risks
· Is there evidence from software process audits supporting process compliance?
· Is there evidence the development organization followed required life‑cycle processes?
· Does NASA have access to software products and associated metrics?
· Are software risks, issues, and findings documented with mitigation?
· Have all Severity 1 or 2 software assurance findings been addressed?
· Has risk related to concurrent hardware/software development and unclear interfaces been assessed?
· Have software supply‑chain risks been identified?
· Is sufficient software workforce and expertise available?
L6. Relevant Documentation
· Is all required software documentation complete, reviewed, and approved (requirements, design concepts, risk analyses, resource assessments)?
· Are the NPR 7150.2 and NASA‑STD‑8739.8 mapping matrices complete?
· Are software classification and safety‑criticality assessments complete and correct?
· Are software assurance, software safety, and IV&V personnel identified for MDR?
· Are IV&V concept reviews completed (concept, reuse, architecture, feasibility, hazard, security)?
· Is the IV&V Project Execution Plan complete?
· Are software and avionics architectures documented?
· Has the IV&V project risk assessment been completed?
· Is the Software Configuration Management Plan available?
L7. Software Concept
· Has an approved software concept been finalized as part of the mission plan?
· Have RFAs and RIDs from SRR been resolved?
M. AI/ML Considerations (If Applicable)
· Are AI/ML functions contributing to mission objectives clearly defined and traceable?
· Is the preliminary AI/ML system concept documented (models, training approach, behavior envelopes, data sources, autonomy level)?
· Are AI/ML compute, storage, network, and timing constraints identified?
· Are preliminary AI/ML performance requirements defined (accuracy, robustness, uncertainty, false‑positive/negative tolerance)?
· Are AI/ML data requirements defined (quality, provenance, governance)?
· Is AI/ML requirements traceability established?
· Are AI/ML integration points with FSW, avionics, ground systems, and external systems defined?
· Is the expected behavior of AI outputs (advisory vs. authoritative) defined?
· Have AI/ML feasibility risks (drift, bias, brittleness, compute limits) been assessed?
· Are AI/ML risk mitigations defined (bounding, fallback modes, runtime monitoring)?
· Are AI/ML safety‑critical behaviors and hazards identified?
· Are cybersecurity and supply‑chain risks for AI/ML models and datasets addressed?
· Is the AI/ML development lifecycle defined (training cycles, retraining, data curation, simulation/testbeds)?
· Is the initial AI/ML V&V strategy defined (scenario test, robustness, uncertainty quantification)?
· Are preliminary AI/ML documentation and artifacts ready for MDR review?
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