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Sequencmg Development Tasks
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Dependent Tasks Independent Tasks Interdependent Tasks
(Series) (Parallel) (Coupled}

Fig. 1. Three possible sequences for two design fasks.
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The Design Structure System - Steward(1981)
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Fig. 2. A binary design structure matrix, unpartitioned.
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The Design Structure System

BCAKLJFI EDHG
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A X }Parallel

K X .

L X Xl X X

JIX X X1X X Coupled
FiX X .

i X X X -

E X X . X
D X X X -

H X X X X o
GiX X .

Fig. 3. The binary design structure matrix, partitioned to represent
a sequence.
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Th_e DeS|gn Structure System
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The Design Structure System
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Fig. 3. The binary design structure matrix, partitioned to represent
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Extensmns' {0 the De3|gn';EStructure Matrix
Representation
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Extensmns to the De5|gn Structure Matrlx
Representation
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Fig. 4. A numerical design structure matrix.
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Explorlng DeS|gn Structure Data
m Task-Level Design Description

m Parametric-Level Design Description

m Hybrid Design Models
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Develop Design Concept
Develop Process Concept
Develop Production Concept
Determine Primary Characterislics
Determine Physical Requirements
Initiate/Monitor Build/Test
Review Eng. Change Requests
Coordinate Design
Schedule Work
Discuss with PFT
Create Layout
Check Geometry Markup 13
Write Detail Tickel
Write Specification
Detail’Check Camshaft
Develop Mockup & Hiustrations
Store and Distribute Drawings 17
Review Product Design 18
Develop Process Concept 19
Analyze and Build/Test Hesults 20
Determina Key Quality Char. 21
Determine FMEA for Process 22
Develop Equipment Concept 23
Detarmins FAMEA for Quetam 24

D

Verify
Analyz

C
4

Veril
Analy;

[4-CH&

Fig. 5. Task-based design structure matrix for component design.
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Knuckie envelope & attach pts
Pressure at rear whee| bock ugs
Braka lorgue vs. skidpoint
Line pressure vs. brake iorgue
Splash shield geomeiry—front
Drum envelope 8 attach pts
Bearing enwelope & attach pts
Splash shieid geometry—rear
Air low under car'wheel space
Wheel material

Wheel design

Tire type/material
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Temperature at componants
Hotor cooling coslicient
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Parameterwf‘seé design structure maftrix for brake system design.
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Hybrld DeS|gn I\/Iodels
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Strategles for De5|gn|nfg'Better Design

Processes
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Casing Design

| Wiring Detalis |
Optical Layout
First Prototype
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Fig. 7. Instrument design task matrices.
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Decoupllng Tasks To Speed De3|gn
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Increasing Coupling to Improve
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Fig. 8. Sequential and concurrent design procedures.
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A Developmental Process Strategy
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Fig. 9. Structured development process strategy (semiconductor design).
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