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Global Design/Global Architectures Targeting Regional Needs

Compact Cross Over

Midsize Vehicle
;ompact Vehicle Midsize Car AD

Source: CPDA — June 2008
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Virtual Vehicle Scope in PLM Trends

CAD/Visualization Trends — Industry Maturity
(Source : Collaborative Product Development Associates, LLC —May 2009)
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Assembly Product Structure
- Global Data Sharing in GM -

— <10 ltems per Day
== 10-19 items per Day
= 20-49 Items per Day
= 50-89 ltems per Day
= 100-199 tems per Day
> 200 Items per Day

TcAE Manages and Synchronizes Product Math Data between GM'’s Global

Engineering Centers and JVC Locations
Source: CPDA — June 2008

Engineering Design 5
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Assembly Product Structure

%e CAD Product Ea% tructure

Vehicle Assembly
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Virtual Vehicle Definition

7 Engineering Design

Advanced Concept
& Vehicle Systems

Manufacturing,
Prototype Build,
Service, SOE
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Configuration & BOM Management
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Configuration & BOM Management
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GRDV/APS Process & Operations

-Virtual Vehicle Management

-Virtual Vehicle Operations
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Math Review
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Drive decisions & closes issues.
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Engineering Collaborations

Design Issues that Top Business Priorities

Global Sites

65%

Reduce / eliminate design errors

51%

I

Reuse of existing designs

Designer, MaRufacturing

Efgliesting

Improve internal collaboration 45%
Incorporate manufacturing constraints 40%

Improve external collaboration 38%

Improves product information tracking 38%

i

Collahoration

* NX CAD data — Real Time design changes

* Visualization data — Real time design reviews

Streamline document management 38%

Reduce / eliminate physical prototypes 28%

1

Source: IBM Study Q1'05 Global Sample n = 527

« Collaboration Foundation = — Schedule meetings, discussion, file sharing, change control

10

*TcC = Team Center Community
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Engineering Collaborations

Virtual
Vehicles

' Assembly
Product
Structure

Marketing

TV commercial,
Toys

Vehicle
Description

Change
Control

Manufacturing
Engineering
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Design Process and template

Release process with
Check-Mate Profiles
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for Change

Change
Analyst

Task Analyst C

Task  AnalystB
Analyst A

Data Quality Check: Checking Data and Process as integrated.

Global common and standard work management have been shown as an
important factors in effective assessment .
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Virtual Vehicle Metrics
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Process

Virtual Vehicle Core Factors
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SyStem Infrastructure Flexible, Reliable, Easy-to-use systems

Tool/Technology
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Thank you
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Engineering Design
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