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Executing Classical Engineering in a Complicated World
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An Age of Complicated, Complex,

U .

YL R
,00111000111110 1010 1 0%

011010 L O 1)1@ 0 1 U

SVitech



Our Ability to Influence and Contribute:
How Others See Systems Engineering
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Systems
Engineering

An engineering discipline whose responsibility is
creating and executing an interdisciplinary process
to ensure that the customer and stakeholder's
needs are satisfied in a high quality, trustworthy,
cost efficient and schedule compliant manner
throughout a system's entire life cycle.
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@ Reimagining Ourselves V

.. for a Better Tomorrow

From Near-Obsolescence
to Relevance
to Essential
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Reimaging Ourselves Step-by-Step

1. Understand the changing context
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Defense
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Exceeding the Capabilities of Traditional SE:
Capturing Knowledge, Respondmg to Change

System scale
Mission complexity
Project team complexity

Dynamic complexity

Image credit: Alisa Farr for Letter27. farrimages.com
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Seeing the Mismatch between Modern Conditions
and Classic Approaches

SVitech

We tend to assume that technological advances
will enable us to do what we have always done,
only better. However these same technologies
Imbue our operating environment with escalating
non-linearity, complexity, and unpredictability.

Attempts to control complex systems by using

the kind of mechanical
breaking everything down into component parts,

or optimizing | ntndtobd ual
pointless at best or destructive at worst.




Reimaging Ourselves Step-by-Step

1. Understand the changing context
2. Return to first principles
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Connecting People, Disciplines, Insights, and Ideas
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Systems Engineering Body of Knowledge ( SEBoK) ,,

Systems engineering focuses on ensuring the pieces
work together to achieve the objectives of the whole.
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Should we be Systems Engineering?
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Embracing Both Systems and Engineering
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Keeping the Thinking and Systems

In the Engineering of Systems
& modaf
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Reimaging Ourselves Step-by-Step

1. Understand the changing context
2. Return to first principles
3. Transform our practice
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Recognizing 8+ Dimensions to Our Challenge

Implementation ricciromechanical
Technologies Cyberphysical
Human
Policy

Precedence System Type

Unprecedented Produc_t
Precedented In-service

Product ling Service
Enterprise

Lifespan System Level
Months Component
Years System
Decades System of Systems
A Century+ The Problem
The Environment

Complexity Lifecycle Phase
Static Concept
Dynamic Process compliance ~ Development

Non-deterministic  Architecture Regulatory compliance Production

%Viiech Team size &tructure Innovation Support




Pre-Tailoring and Communicating for the Business Need

Implementation
Technologies

Precedence System Type

Lifespan

Complexity Lifecycle Phase

Model Type / Purpose
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Pre-Tailoring for the Problem Archetypes

Implementation
Technologies

TAILORED TO THE DOMAIN

Precedence System Type

Lifespan ‘ System Level

Complexity Lifecycle Phase

Model Type / Purpose
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Moving from Ambiguity to Digital Clarity:
Communications, Semantics, Analysis

Warfighter Operations Components
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Encoding and Applying Patterns for
Health, Resilience, Security
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Moving from Custom-Built to Composability
(and Design for Composability across Scales)
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Meeting the Pace of Change

Continuous
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Moving from Built-to-Last to Built-to-Evolve

Jan Bosch keynote presentation at the 25th Anniversary INCOSE International Conference 0 <

25M gnniversary
annual INCOSE
infernational symposium

Seattle, WA
July 13 - 16, 2015
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Enabling Connected Digital Engineering in a Complex World
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Drawing Inspiration from beyond Engineering

Semantic Science > Systems Science

Visualization X Sociology

Life Sciences /«/ *)® Computational

Augmentation
» | = "_".

Design Thinking S . __| Systems Literacy

for All
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Building on Progress, not Reinventing the Wheel
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