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SSTSystems Engineering Value Statement

·Systems engineering aims to ensure 

the pieces work together to achieve 

the objectives of the whole

¹ Architect balanced solutions that satisfy 

diverse stakeholder needs for capability, 

dependability, sustainability, social 

acceptability, ease of use, and cost

¹ Adapt to evolving technology and 

requirements

¹ Manage complexity and risk
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Source: INCOSE SE Vision 2035



SSTSystems Engineering Practice
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SST
A Systems Engineering Use Case:

Analyzing the Impact of a Requirement Change 
Spans Multiple Disciplines

Minimum Turn Radius: 24 ft.
Dry Pavement Braking Distance at 
60 MPH : 110 ft. 

Automatic Cruise 
Control <FAULT>

Thermal/Heat 
Dissipation: 780Á

Ergonomic/Pedal 
Feedback: 34 ERGS

Hydraulic Pressure: 
350 PSI

Sensor MTBF:
3000 hrs

Power Rating:
18 Amps

Hydraulic Fluid:
SAE 1340 not-
compliant
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Source: INCOSE MBSE Initiative-Mark Sampson
Minimum Turn Radius: 24 ft.
Dry Pavement Braking Distance at 
60 MPH : 110 ft. 90 ft
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MBSE Past and Present
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SSTModel-Based Systems Engineering Evolution
Encompasses both System Design & Analysis

·1950õs: Semiconductor technology and FORTRAN programming language introduced

·1960õs: Computer-based modeling and simulation as an engineering practice

·1970õs: Calculators and personal computers

·1980õs: Computer-aided software engineering (CASE)/Computer-aided design (CAD) methods & tools

·1983:  IDEF standard

·1988: Computer-Aided Systems Engineering by Howard Eisner

·1991: Systems Architecting by Eberhardt Rechtin

·1993: Model-Based Systems Engineering by Wayne Wymore

·Early 1990õs: System behavior modeling tools (e.g., RDD 100, Vitech Core)
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Representative set of events and approximate dates



SSTModel-Based Systems Engineering
UML/SysML/MBSE Evolution

·1997: UML v1.1 (standardized through the Object Management Group)

·2005: UML v2

·2007: SysML v1

·2007: INCOSE SE Vision 2020 (MBSE a key theme)

·2007: INCOSE MBSE Roadmap

·2008: Foundational UML (fUML)

·2008: Unified Profile for DoDAF& MODAF (UPDM) v1

·2017: Unified Architecture Framework (UAF) v1

·2023: SysML v2 (beta spec pending OMG approval)
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Representative set of events and approximate dates



SSTTraditional System Block Diagram
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·System architecture captured using 
informal diagramming notation

·Good domain content but imprecise 
description of:
¹ Component hierarchy

¹ Interfaces

¹ Functions vs components

¹ Succession vs connection

·Disconnected from other system views

·Lack of traceability to design elements



SSTModel-Based Systems Engineering
(MBSE)

·A systems engineering approach where information about the system is 

captured in a system model

¹ The model is the source of the information and managed throughout the lifecycle

·Contrasts with a document-based approach where the information is 

captured in a variety of documents, informal diagrams, and spreadsheets

·Provides amore complete, consistent, and traceable system design

From: System specification 

and design data related 

through documents

To: Shared system model with 

multiple views, and connected 

to discipline models

Source: 

Jet Propulsion Laboratory
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SSTThirty Meter Telescope Project
Application of MBSE to Alignment and Phasing System (APS)

SH Camera

TMT Alignment and Phasing System (APS)

Procedure Executive 
Analysis Software 

(PEAS)

PEAS State Machine

do/Activity

SH Camera State Machine

APS Black Box Activity

Project Requirement

do/Activity

Source: TMT Project
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SSTDigital Transformation

·Consists of digital representation and semantic integration of enterprise information

·Enabled by continuing advances in digital technologies and standards for networking, computing, 

data storage, semantic web, é

·Enterprises able to digitally capture, re-use, exploit, and protect information, and more 

effectively leverage knowledge as an enterprise asset
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Source:

INCOSE SE Vision 2035
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