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Systems Engineering
Drivers

Need for Model-Based Systems Engineering (MBSE)
and Software Development
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Systems Engineering Drivers
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Model-based
Systems Engineering
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MBSE Concerns

Focus on liaison among disciplines supported by formal methods
for systems analysis and design.
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MBSE Concerns

Systems are developed by teams of engineers who must be able to
understand one-another’s work.



Systems Engineering Drivers Model-based Systems Engineering Ontologies and Ontology-Enabled Computing Ontology-Enabled Computing at JPL (2000-2006) The Data-Ontology-Rule Footing Case Study: Detection and Diagnostic Analysis of Faults in Buildings

System Modeling Techniques

Organization-Requirements-Engineering Pipeline:
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System Modeling Techniques

Core Technical Processes at General Electric:
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System Modeling Techniques

Use multi-scale approaches to system modeling:

Semi-Formal Models: View the complete system (e�ciency).

Formal Models: Detailed view of the actual system (accuracy).
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System Modeling Techniques

Semi-Formal Models:

Provide e�cient representation of ideas (e.g., goals and
scenarios) and preliminary/tentative design.

Formal Models:

Formal Models: To help prevent serious flaws in detailed
design and operation, design representations and
validation/verification procedures need to be based on formal
languages having precise semantics.

Abstraction:

Eliminate details that are of no importance when evaluating
system functionality, system performance, and/or checking
that a design satisfies a particular property.
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System Modeling Techniques

Taxonomy of diagrams in SysML:

Behavior Structure

Sequence

ActivityUse Case

Requirement

Package
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Block definition Internal block

State Machine

SysML Diagrams

Pillars of SysML: Structure, Behavior, Requirements, and
Parametric Diagrams.
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INCOSE: MBSE Capability 2020-2025

Notice: Use of AI is implied, but not explicitly stated. No mention
of data mining. No mention of machine learning.
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