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Summary 
• Schedule-based and event-based reviews are risk-prone 

– Their DIDs focus on specifications and traceability 

– Optional evidence preparation is frequently absent 

• Evidence-based reviews enable early risk resolution 

– They require more up-front systems engineering effort 

– They have a high ROI for high-risk projects 

– They synchronize and stabilize concurrent engineering 

– The evidence becomes a first-class deliverable 

• It requires planning and earned value management 

• There are no DIDs for feasibility evidence 

– Path of least resistance is to use existing DIDs 

• Proposed DID provides an evidence-based alternative 

– Based on successful use on related very large and small projects 

– Enables taioring-up vs. always tailoring down 
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Types of Milestone Reviews 

• Schedule-based reviews (contract-driven) 

– We’ll hold the PDR on April 1 whether we have a design or not 

– High probability of proceeding into a Death March 

• Event-based reviews (artifact-driven) 

– The design will be done by June 1, so we’ll have the review then 

– Large “Death by PowerPoint and UML” event 

• Hard to avoid proceeding with many unresolved risks and interfaces 

• Evidence-based commitment reviews (risk-driven) 

– Evidence provided in Feasibility Evidence Description (FED) 

• A first-class deliverable 

– Shortfalls in evidence are uncertainties and risks 

– Should be covered by risk mitigation plans 

– Stakeholders decide to commit based on risks of going forward 
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Nature of FEDs and Anchor Point Milestones 

• Evidence provided by developer and validated by independent experts 

that: If the system is built to the specified architecture, it will 

– Satisfy the specified operational concept and requirements   

• Capability, interfaces, level of service, and evolution 

– Be buildable within the budgets and schedules in the plan 

– Generate a viable return on investment 

– Generate satisfactory outcomes for all of the success-critical stakeholders 

• Shortfalls in evidence are uncertainties and risks  

– Should be resolved or covered by risk management plans 

• Assessed in increasing detail at major anchor point milestones 

– Serves as basis for stakeholders’ commitment to proceed 

– Serves to synchronize and stabilize concurrently engineered elements 

Can be used to strengthen current schedule- or event-based reviews 
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Nature of Feasibility Evidence 
• Not just traceability matrices and PowerPoint charts 

• Evidence can include results of 

– Prototypes:  of networks, robots, user interfaces, COTS interoperability 

– Benchmarks: for performance, scalability, accuracy 

– Exercises: for mission performance, interoperability, security 

– Models: for cost, schedule, performance, reliability; tradeoffs 

– Simulations: for mission scalability, performance, reliability 

– Early working versions: of infrastructure, data fusion, legacy 

compatibility 

– Previous experience 

– Combinations of the above 

• Validated by independent experts 

– Realism of assumptions 

– Representativeness of scenarios 

– Thoroughness of analysis 

– Coverage of key off-nominal conditions 
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Steps for Developing FED 
Step Description Examples/Detail 

A Develop phase work-products/artifacts For a Development Commitment Review, this would include the 

system’s operational concept, prototypes, requirements, 
architecture, life cycle plans, and associated assumptions  

B Determine most critical feasibility assurance 
issues 

Issues for which lack of feasibility evidence is program-critical 

C Evaluate feasibility assessment options Cost-effectiveness; necessary tool, data, scenario availability 

D Select options, develop feasibility assessment 
plans 

What, who, when, where, how… 

E Prepare FED assessment plans and earned 
value milestones 

Example to follow… 

F Begin monitoring progress with respect to plans Also monitor changes to the project, technology, and objectives, 
and adapt plans 

G Prepare evidence-generation enablers Assessment criteria 

Parametric models, parameter values, bases of estimate 

COTS assessment criteria and plans 

Benchmarking candidates, test cases 

Prototypes/simulations, evaluation plans, subjects, and scenarios 

Instrumentation, data analysis capabilities 
H Perform pilot assessments; evaluate and iterate 

plans and enablers 
Short bottom-line summaries and pointers to evidence files are 
generally sufficient 

I Assess readiness for Commitment Review Shortfalls identified as risks and covered by risk mitigation plans 

Proceed to Commitment Review if ready 
J Hold Commitment Review when ready; adjust 

plans based on review outcomes 
Review of evidence and independent experts’ assessments 

NOTE: “Steps” are denoted by letters rather than numbers to indicate that many are done concurrently. 
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Feasibility Evidence DID Overview 

• Tailorable up from simple-project version 

– Criteria provided for simple, intermediate, and complex projects 

• Complex-project version based on key SE studies 

– NRC Early Systems Engineering study 

– Services Probability of Program Success frameworks 

– NDIA-SEI SE Effectiveness Survey 

– INCOSE SE Leading Indicators 

– SISAIG SE Early Warning Indicators 

• Organized into Goal-Critical Success Factor-Question 

Hierarchy 

– Tailorable up at each hierarchy level 
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Criteria for Simple, Intermediate, and 

Complex Projects 
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FED DID General Information for Simple Projects 
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Can Tailor DID Up at Goal or CSF Level 
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Example of Tailoring-Up Use 

• Quantitative Methods, Inc. (QMI) is a leader in 

developing complex object-recognition systems (ORS) 

• Coast Guard contracting with QMI for an ORS 

– Simpler than ORSs developed for Navy, Air Force 

– But includes new university-research algorithms 

– Uncertainty in performance leads to KPP ranges in contract 

• Only a few of Goals and CSFs need to be tailored in 
– CSF 1.1 Understanding of stakeholder needs: key performance parameters 

– Question 1 on KPP identification covered by KPP ranges 

– Question 3 on effectiveness verification tailored in 

– CSF 1.2 Concurrent exploration of solution opportunities tailored in to 

address alternative high-performance-computing platforms  

– CSF 1.3 on system scoping and CSF 1.4 on requirements prioritization tailored 

out due to being already covered 
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Spreadsheet Tool Enables Risk Monitoring 

 gThat can be independently validated 
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Summary 
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– Their DIDs focus on specifications and traceability 

– Optional evidence preparation is frequently absent 

• Evidence-based reviews enable early risk resolution 

– They require more up-front systems engineering effort 

– They have a high ROI for high-risk projects 

– They synchronize and stabilize concurrent engineering 

– The evidence becomes a first-class deliverable 

• It requires planning and earned value management 

• There are no DIDs for feasibility evidence 

– Path of least resistance is to use existing DIDs 

• Proposed DID provides an evidence-based alternative 

– Based on successful use on related very large and small projects 

– Enables taioring-up vs. always tailoring down 
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