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Conceptual Design

Preliminary Design

Full-Scale Design

Testing

Product Refinement

Examples of Decisions in Systems Engineering

Should a conceptual design effort be undertaken?

Which system concept (usually a mixture of technologies) should be the basis of the
design?

Which technology for a given subsystem should be chosen?

What existing hardware and software can be used?

Is the envisioned concept technically feasible, based on cost, schedule and
performance requirements?

Should additional research be conducted before a decision is made?

Should a preliminary design effort be undertaken?

Which specific physical architecture should be chosen from several alternatives?
To which physical resource should a particular function be allocated?

Should a prototype be developed? If so, to what level of reality?

How should validation and acceptance testing be structured?

Should a full-scale design effort be undertaken?

Which configuration items should be bought instead of manufactured?

Which detailed design should be chosen for a specific component given that one or
more performance requirements are critical?

What issues should be tested?

What equipment, people, facilities should be used to test each issue?

How much testing should be devoted to each issue?

What adaptive (fallback testing in case of a failure) testing should be planned for each
issue?

Should a product improvement be introduced at this time?

Which technology or technologies should be the basis of the product improvement?
What redesign is best to meet some clearly defined deficiency in the system?

How should the refinement of existing systems be implemented given safet
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formalized application of modeling to support system requirements, design,
analysis, verification and validation, beginning in the conceptual design
phase and continuing throughout development and later life cycle
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Context Diagram
Functional Block Diagram
Functional Flow Diagram

Time-line charts
N2 charts
Hierarchy Diagram
Quality Function Deployment
IDEFO
Data Flow Diagram
Control Flow Diagram

Behavior Diagram

State Transition Diagram
Entity Relationship Diagram
functional Thread Analysis
Modeling and Simulation
Timing Analysis Results
Real-Time Structure Analysis
Requirements Allocation
Object-Oriented System Modeling
Requirement Traceability Matrix
Data Dictionaties
Simulation Results

Functionaland Concurrent Thread Analysis
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_ System Changes
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= A Methodology for Software Product Line Development in Navy
Weapons System Acquisition : An Approach to Open Architecture

Naval postgraduate school, (2008~2009)

“Application of MBSE methods to development of combat system
architectures”

MBSE methodology development (Martin Process, SysML, CORE)
Requirement analysis ~ Verification & Validation
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® SysML, IDEF, FFBD, N2, ERD, PBD, ect.
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supported by l T suppoart

METHODS
(define “HOW")
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