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POSTGRADUATE Introduction & Background

Read my paper!

As engineers, we

~ communicate via

~ Information-dense media.
<. The poor communication

~ Istyle of endless bullet-list
1t Neanderthal grunts leads to
£

+~a poor cognitive style
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“ counter to critical thinking

- and engineering reasoning.
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Abstract

This paper describes some aspects of the nascent field of philosophy of engineening. The context
and comparison to the established field of philosophy of science mtroduces the topic as a related
branch of study. The issue of demarcation (what 1s and what 1s not engineening) is first explored.
Connections to history of technology. system evolution and how the profession of engineering
came to be are considered. This establishes some foundation for discussion of several
descriptive and normative models for arfifact creation in parallel with knowledge creation. The
role of philosophy to support engineering ethics 1s included. Finally, the importance of
philosophy to engineering 1s discussed.
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e SR Role of History
Technology Growth and Change

Technology growth — new?
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i Role of History
Technology Growth and Change

1800 1900 2000
Natural Philosophy Civil Engineering Civil Engineering

Wind Engineering
Seismic Engineering
Mining Engineering
Cost/Value Engineering
Safety Engineering
Environmental Engineering

Mechanical Engineering Mechanical Engineering
Industrial Engineering
Manufacturing Engineering
Materials Engineering
Metallurgy
Maintainability Engineering
Aeronautical Engineering
Astronautical Engineering
Human Engineering
Test Engineering

Chemical Engineering Chemical Engineering
Petroleum Engineering
Combustion Engineering
Nuclear Engineering

Electrical Engineering Electrical Engineering
Power Engineering
Communications Engineering
Computer Engineering
Software Engineering
Electronics Engineering
Control System Engineering
Biomedical Engineering
Systems Engineering
Reliability Engineering
Logistics Engineering
Optical Engineering

Naval Architecture Naval Architecture
Ocean Engineering
Naval Engineering
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Role of History
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POSTGRADUATE Models for Engineering Design
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Goals
; Control
Constraints >
I\IEHSIII'EIHEHTT lﬁctmn
Needs » Process Product >
Resources

[Moore 2006, 5]
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POSTGRADUATE Models for Engineering Design
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Stakeholder Entity Vee
Requirements
‘ and Validation
Implementation Customer Confirmation
Context
N Pk
Define Entity . ) Validation
Requirements Verification and So) Preparation
(Behavior and Validation Planning Verificati
Performance) e g erification
o
< oz NEENE Z
Concept & ‘g‘ E E E Verification-
Architecture o "g‘ o 'g' Inspection, Test,
Selection and 3 o Demonstration, /
Design-to Analysis
Specification R /8"
< | | . Smmum—— &
v
Build-to Verification-
and Inspection, Test,
Code-to > Demonstration,
Artifacts Verification Analysis
Planning
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[from Mooz & Forsberg 2006, 6]
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MIL-STD- 499B

S Process Input
Wﬁ + Customer Needs/Objectives/
- Requirements
- Missions
- Measures of Effectiveness
— Environments
— Constraints
Technology Base
Output Requirements from Prior
Development Effort
* Program Decision Requirements
* Requirements Applied Through
Specifications and Standards

System Analysis
and Control
(Balance)

Requirements Analysis

* Analyze Missions and Environments

* |dentify Functional Requirements

* Define/Refine Performance and Design
Constraint Requirements

Trade-Off Studies
Effectiveness Analyses
Risk Management
Configuration Management
Interface Management
* Data Management
Perfromance Measurement

= SEMS

- TPM

- Technical Reviews

AA Requirements Loop

Functional Analysis/Allocation

* Decompose to Lower-Level Functions
+ Allocate Performance and COther Limiting Requirements
to All Functional Levels

Define/Refine Functional Interfaces (Internal/External)
Define/Refinefintegrate Functional Architecture

Design Loop

Synthesis

« Transform Architectures (Functional to Physical)

* Define Alternative System Concepts, Configuration
Verification ltems and System Elements

* Select Preferred Product and Process Solutions
Define/Refine Physical Interfaces (Internal/External)

Related Terms:

s Process Output
. \ Customer = Organizations responsible for Primary Functions + Development Level Dependent
] Primary Functions = Development, Production/Construction, Verification, - Decision Database
;'ﬂ v Deployment, Operations, Support, Training, Disposal - System/Configuration ltem
' * 1 Systems Elements = Hardware, Software, Personnel, Facilities, Data, Material, Architecture
Services, Techniques - Specifications and Baselines

[DSMC 2000, 31]
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POSTGRADUATE Models for Engineering Design
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| Software Detailed Design

Reuse

R Vet
Wﬁ
T e

Software Top-
Level Design

Software Design

e )

egacy System Requirements

Operational Needs
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[Schumate & Keller 1992, 15]
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